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1. INTRODUCTION

Liposomes are tiny vesicles with a lipid bilayer primarily made up of cholesterol (Chol) and phospholipids. Hydrophobic active ingredients (API) are thought to be
encapsulated in this lipidic membrane, while hydrophilic APls would be encapsulated in the aqueous core of the liposome [1]. As smart nanocarriers, liposomes can
selectively address the API to its site of action and regulate its release, making them a good option to reach difficult targets such as inner ear hair cells in the treatment of
sensorineural hearing loss [2]. Developing a sustained release (SR) formulation would maintain a steady concentration of APl in the cochlea while reducing the frequency of
administrations through transtympanic injection. According to literature, release kinetics may be influenced by the lipid composition of the liposome. For instance, the
incorporation of saturated lipids in the formulation, such as DPPC or DSPC, along with an increase in the percentage of Chol, are known to stabilize the lipid bilayer and
slow down API release [3]. The aim of this work is therefore to investigate the influence of various liposome compositions on the release kinetics and encapsulation
efficiency (EE) of dexamethasone (Dexa) or dexamethasone sodium phosphate (DexaPO,) used as APIs. These will be compared to identify the best therapeutic option.

2. MATERIALS & METHODS

a. Liposomes composition and production b. Release test
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Figure 1. Production, extrusion and purification of liposomes composed of different types of lipids [4].
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Figure 3. Comparison of Dexa and DexaPO, encapsulation efficiencies.

100+

80~

Release (%)

204/

100+

80+

Release (%)

204 J

60+

404 |

60 -

40+

Sampling at
predefined times
(in the membrane)

37°C
- 200 rpm

"
| {
A L
) 1
> 'Y o
A\
A |

- Liposomes
» Non-encapsulated Drug

100

80 - I.:'/—//: _—_____,8,---"”'_@"_—---@
;\a [,—/ ié/’_/ffar—.
~ 60" | @)//J
5% Cholesterol D 40- //
-#- 10% Cholesterol o Irr -~ EPC
20% Cholesterol 20 | SPC & DPPC
+ 30% Cholesterol HSPC DSPC
| || | 1 L] 1 O.'.-‘ 1 1 1 L] 1 1
0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Time (hours) Time (hours)
100 -
I S— _1 bt
__/___-—?f"”"i;:_ij.-—~f§"""—~“1 80 - . e _@—___--—@5
= =— < J ﬁ///@___,
~ 60+ Y
2 ) I s~ 0% DOPE
0% PEG > 404 | -»- 10% DOPE
= 5% PEG & 'a 20% DOPE
10% PEG 204 / 30% DOPE
J - 20% PEG 40% DOPE
T T T T T 1 0'. T T T T T 1
0.5 1.0 1.9 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Time (hours) Time (hours)

Figure 4. Impact of lipid composition on the release of Dexa encapsulated in

liposomes in function of time.
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Figure 5. Comparison of Dexa- and DexaPO,-liposomes SR. Figure 6. Comparison of the viability of HEI-OC1 cells exposed for 24h to
different liposome compositions (drug free).
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