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Lung cancer relapse and post-treatment dissemination suggest the presence of drug resistant
populations of cells called cancer stem cells (CSCs). Cancer metastases and the risk of secondary
tumors are the most frequent causes of mortality in many cases. One important feature of lung cancer
prognosis is metastases and the invasive ability of the cells, which is driven by CSCs. Considering CSC
proliferation and migration associated with metastases, therapeutic strategies targeting these CSCs are
considered to improve long-term clinical outcome. A minimally invasive, clinically approved cancer
treatment, Photodynamic therapy (PDT), along with the use of a nano drug carrier was used in this
study. PDT is based on the principle of light stimulation of a photosensitizing drug that induces tumor cell
death. Nano mediated PDT using gold nanoparticles have been seen to induce cell death in lung CSCs.
In this study morphological examination and various physiological experiments including, migration,
proliferation, cytotoxicity, population doubling time, and cell cycle analysis assay were conducted to
determine whether PDT using a gold nano sensitizer prevents CSC migration and invasion. Results
show that the use of nanoPDT using a AIPcS4CIl and AuNPs conjugate can inhibit CSC migration and
invasion, induce cell cycle arrest, and decrease CSC proliferative abilities. The use of a drug nano
carrier in the form of AUNPs can improve the effectivity of PDT cancer treatment and specifically facilitate
the inhibition of metastasis seen in lung cancer caused by CSCs, which can clinically relate to an
improved prognosis.
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«  Tumour cells are heterogeneous comprising of rare
tumour initiating / cancer stem cells (CSCs) and

abundant non-stem like cells.

« (CSCs share characteristics with normal

* CSCs are responsible for tumour growth and cancer

relapse through metastasis and inhibition of drug-
the effect
traditional cancer therapy and photodynamic therapy

induced cell death, decreasing
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(HBEC3-KT (ATCC® CRL- ell culture
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for CD133, CD44 and CD56
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Table 1. LED well plate illuminator parameters.
V (volts) | (amps) ILX (mW) Power (mW/cm?2) Fluence (J/cm?)

22,913 3,02 33,130 117,17 10
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~ Morphology
Normal lung epithelial cells (HBEC3-KT (ATCC® CRL-4051™))
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%}g Biochemical assays
Normal lung epithelial cells (HBEC3-KT (ATCC® CRL-4051™))
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~¥  A549 Lung CSCs (ATCC® CCL-185™)
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Migration - Analysis

A549 Lung CSCs (ATCC® CCL-185™)
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Table: Mean cell velocity of lung CSCs post PDT
treatment over 48 hours.
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Population Doubling Time
A549 Lung CSCs (ATCC® CCL-185™)
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Table: Population doubling time of lung CSCs upon
and after PDT treatment.

Ave cell
number @ 48
hours

17106

Doubling Time
(Hours)
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CONCLUSIONS
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Photodynamic treatment aims at killing cancerous cells alone, leaving normal
healthy cells in tact. Results from this study shows that PDT on normal lung cells
show significant toxicity and decreased proliferation. However these results are not
as significant as PDT treatment of the cancerous cells to the point of eradication.
Normal lung cells still indicated good morphological features and a high viability.

Considering CSCs ability to cause cancer relapse and metastasise, cancer treatments
needs to be effective at reducing these abilities. The effects of PDT and nanoPDT on
CSC Proliferation & Migration showed significant decreases in cell migration,
velocity, population doubling time and cell cycle arrest. With nanoPDT showing
enhanced effects. Signifying a halt in CSC motility.

A complimentary study of using an ECM transwell assay evaluating cell invasiveness
will be repeated to give a clear indication of the photodynamic effects.

Furthermore the exact mechanism of cell death induced by nanoPDT on the CSCs
will still be evaluated. This will complete in vitro studies and give a comprehensive view
on the effectivity of using AlPcS,Cl nanoPDT for the treatment of lung cancer.
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