Liposomal Drug Delivery System for Treatment of Drug Resistant Ovarian Cancer
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INTRODUCTION

Ovarian cancer is the fifth leading
cause of cancer mortality in women,
with four out of five patients
diagnosed in advanced stages, Il
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significantly reduces the survival | Ve

rate from 90% in women with | S

localized, early-stage diagnosis, to ot ,

30% when diagnosed in the Ilate r r---

stages [2]. A debulking surgery prior | '

to platinum-based ChemOtherapy is https://visualsonline.cancer.gov/details.cfm?imageid=8262
the current standard of care for treatment of ovarian cancer [2].
However, recurrence is a common problem, with nearly 75% of
women who respond to initial platinum-based treatment
experiencing relapse due to drug resistance [3]. Liposomes are a
promising solution to overcoming drug resistance due to their
biocompatibility and capacity to encapsulate both hydrophilic
and hydrophobic drugs as well as complex small interfering RNA
(siRNA). siRNAs are double-stranded RNA molecules that have
the potential to downregulate the expression of genes related to
drug resistance [4]. However, a drug delivery vehicle is
necessary for the transport of siRNAs due to degradation of the
molecules in a biological environment [4]. We aim to synthesize
and characterize a liposomal system to deliver siRNA and
paclitaxel to ovarian cancer cells.
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Cholesterol (CHOL) and Cholesteryl hemisuccinate (CHEMS)
liposomes were synthesized through lipid film hydration with
paclitaxel and sIRNA encapsulated in the hydrophobic and
hydrophilic lipid layers, respectively.
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Lipid head and tail

Dynamic Light Scattering was used to characterize the
liposomal system. The cytotoxicity of unloaded liposomes was
evaluated through MTS assay on OVCAR3 and OVCAR3-T40, a
wild-type and a paclitaxel-resistant human adenocarcinoma cell
line. Uptake of liposomes into OVCAR3 and OVCAR3-T40 cell
lines was examined using fluorescence microscopy.

RESULTS

1. Lipids formed uniformly sized liposomes that efficiently
loaded siRNA.

Blank CHOL 123.0+2.49 0.164 323216 -
siRNA + PTX
+
CHOL 1149+ 10.35 0.251 27.611.79 99.8
siRNA+CHOL  100.5+2.25 0.331 27.4+1.40 -
Blank CHEMS 97.88+2.39 0.219 29.0 1+ 2.00 -
sIRNA + PTX
CHEMS 91.23+/7.66 0.214 23.2+1.56 99.6
siRNA + CHEMS  80.78+0.77 0.255 13.1+1.66 -

Table 1. Characterization of CHOL and CHEMS Liposomes. Size, PDI and
zeta potential were measured using DLS. siRNA encapsulation efficiency was

determined using fluorescent siRNA.

2. Blank CHOL and CHEMS liposomes did not exhibit toxicity to
OVCAR3 and OVCAR3-T40 cells at liposome concentrations less
than 75 ug/mL.

(A) OVCAR3

140-
120-
100- —

80- - -

Bl CHOL
1] CHEMS

% Viability
i

—

40—
20+

0 | | |
0 37.5 75 112.5 150

Liposome Concentration (ug/mL)

B
®) T40

140- Bl CHOL

120 1 CHEMS
2 100+
80-
60 -
40—
20+

% Vlablli

| |
0 37.5 75 112.5 150

Liposome Concenfration (ug/mL)

Figure 1. In vitro cytotoxicity of blank liposomes. Viability was assessed via MTS
assay. (A) OVCARS3 cells were treated at various concentrations of CHOL and

CHEMS blank liposomes for 24 hours. (B) OVCAR3-T40 cells were treated at
various concentrations of CHOL and CHEMS blank liposomes for 24 hours.

3. Liposomes mediated uptake of Coumarin 6 into paclitaxel
resistant cells.
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Figure 2. Cellular uptake of coumarin 6 loaded CHOL liposomes on
OVCAR3-T40 cells. Fluorescent microscope images of differing concentrations of
coumarin 6 loaded liposomes on sensitive and resistant ovarian cancer cells for 2
hours. Nuclei are stained with DAPI (blue). Coumarin 6 is green. (A) CHOL
liposomes. (B) CHEMS liposomes.

CONCLUSIONS

« Cationic CHOL and CHEMS liposomes were successfully formed with a
monodisperse size and exhibited effective siRNA loading.

 Blank liposomes did not display any cytotoxic effects on sensitive and
resistant ovarian cancer cells at concentrations of 75 ug/mL and below.

« CHOL and CHEMS liposomes mediated cellular uptake of fluorescent
model drug, Coumarin 6.

FUTURE WORK

« Continue with cytotoxicity of blank liposomes experiments
« Examine expression of previously identified target genes
* Investigate efficacy of liposomal system in mediating gene silencing

* Viability studies on sensitive and resistant cell lines after treatment with
liposomal system

 siRNA release studies on siRNA loaded liposomes
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