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Introduction

Drawbacks: » Encapsulation of the » Laser-triggered release the drug

. . ) Specific release in the tumor area
chemotherapeutic drug using the gold nanoparticles P

1. Not specific to cancer cells Decreased drug release in the general body

2. Only 5% of the drug )
reaches the tumor

5nm-AuNPs

3. High toxicity resulting in a
limited amount tolerated by > Long'IaSting Iipid nanopartiCIES . .
the body (LNPs) inside the body but still not > Specific delivery

specific to the cancer cells

Our goal : Improving cancer drug delivery!

Our approach Mechanism
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’ intensity (~2.5 x 1013 W/cm?)
Flg 1: Dox preC|p|tates |n the

center [black arrows]. [2] [5] lonization of the DSPC molecule (photochemical Cholesterol -
Add LNPs » LNPs gold-lipid : ?
gold-lipid - DOX effect)

2 Liposome opening -
, Fig. 2: Schematic diagram applied for the numerical

simulations of temperature increase

Absorption

\ = 800 nmf b)
' | —LNP/AuNP/DO : : ' :
- @ LNP/GNP/DOX ~LNP/DE . UV Visble  NIR- NIR-I

LNP/AuNP
—LNP

LNP/DOX —DOK

2

. Internalization of gold-lipid LNPs (and 4 controls) Protocol
with breast cancer cells (MDA-MB-231) with 1. Seeding of cells [20,000 cells/well] in 96 wells.
subsequent washing of the cells _ .
@ 48h incubation
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. Laser scanning to trigger liposome opening 2. LASER irradiation (different parameters)
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Fig. 3: Absorbance spectra of a) the LNPs and b) tissue. Adapted from [2].

In vitro results with MDA-MB-231 breast cancer cells

Femtosecond laser (A = 800 nm) - Optimization *Spot is 35 um Conclusion :
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Fig. 4 : Fluorescence imaging by LASER irradiation on MDA-MB-231 cells with Fluences (mJ/cm2)
LNPs-GNPs-DOX and LASER parameters. Fig. 5: MTT assay with different fluences with liposomes.
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» Encapsulated triggered release DOX is

J, Decreased number of cycles of
chemotherapy to overcome cancer.
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