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Good Afternoon, my name is Brandon Carlson-Clarke and I am presenting my research on treating brain tumors, specifically glioblastomas, via iron oxide nanoparticles.


Glioblastoma Background

* Glioblastoma (GBM) — Aggressive cancer that originates from glial
cells within the brain or spinal cord

* Highly resistant to therapy and the impediment of drug delivery by the
blood-brain barrier (BBB) yields difficult treatment

Glioblastoma Heterogeneity via MRI
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Glioblastomas AKA GBM’s are a form of cancer that originates from glial cells within the brain or spinal cord 
They are among the most common and lethal primary brain tumors in adults and have one of the lowest survival rates among all cancers of about 2% within a 5 year time period of being diagnosed
Typically, curatives for GBM’s include chemotherapeutics and radiotherapy, however, GBM’s develop resistance to these treatments, thus, prohibiting rehabilitation. Additionally, drug delivery is impeded by the blood brain barrier which also contributes to GBM’s being difficult to treat. 
This is where nanoparticles become imperative, which I will get to in the next slide. 
Here is a depiction of the variety and heterogeneity via an MRI of GBM tumors occupying different regions of the brain. 


Iron Oxide Nanoparticle Background and
Utility
* Iron oxide core functionalized with biocompatible polymers

* Polymers allow attachment of various drugs and cellular targeting agents for
targeted drug delivery

* Capable of targeting tumors
* Capable of crossing the blood-brain barrier
* Increase blood half life of the therapeutic delivered

* Biocompatible and non-toxic to humans
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The nanoparticle used in our lab is composed of an iron oxide core that is functionalized with polymers which allow the attachment of various drugs and cellular targeting agents for targeted drug delivery. 
The figure here depicts the general structure of the nanoparticle. Here is the iron oxide core (point to the core), Chitosan-PEG copolymer coating which provides steric stabilization, and the targeting agents (point to the targeting agent).
Nanoparticles have become a robust delivery mechanism for cancer therapeutics, for they are able to precisely target tumor regions, augment the blood half life of the therapeutic delivered, cross the BBB making it useful for in vivo applications, and are biocompatible and minimally toxic to humans.
Our goal is to ultimately use the nanoparticle, but our preliminary work includes using low molecular weight inhibitors without the nanoparticle to see if this method is affective in vitro with glioma.


GPX4 Background

* GPX4 augments sarcoma cell resistance to ROS yielding resistance to
radiation

* We presume GBM cells will present the same reults

* Knocking down the GPX4 pathway induces ferroptosis

* Enables enhanced effects of chemotherapeutics
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Independently, GPX4 increases sarcomas resistance to reactive oxygen species causing developed resistance to radiation. We presume it is analogous in GBM cells, but research is still in progress to confirm this. Knocking down the GPX4 pathway will induce ferroptosis which can ultimately augment the effects of chemotherapeutics.


Materials and Methods

* Treated GBM6 and U&7 cell lines (representative GBM cell lines) with
inhibitors fluvastatin and ML210.

* 5 day incubation period

* Determined viability of GBM cells post-incubation with inhibitor via a
microplate reader

Fluvastatin ML210
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 To discover the efficacy of the GPX4 inhibitors Fluvastatin and ML210, we treated GBM6 and U87 cell lines with varying concentrations of the inhibitors to observe their effectiveness on inhibiting tumor growth. The cells were incubated in a homogeneous solution composed of media and the prospective inhibitors for 5 days. Thereafter, the viability of the GBM cells was measured using a microplate reader which gave rise to the following results... (next slide)


Preliminary Results
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Our results concluded that the fluvastatin and ML210 inhibitors induced decreased expression of the GPX4 pathway, especially within the U87 cell line shown in the graphs to the right. As expected, a higher concentration of the inhibitor present resulted in decreased cell viability. Yielding successful results utilizing these blockers assures us that it can be affective in tumors. Excitingly, it is one step closer to initiating in vivo applications. (Next Slide)



Goals for Further Investigation

* Incorporate radiotherapy
* Functionalization of siRNA with nanoparticle

* Transition in to 1n vivo setting
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Although we have conducted ample research and obtained exciting results, there is still a lot of research to be done. Our goal moving forward is to incorporate siRNA inhibition utilizing the nanoparticle to facilitate in vivo applications.
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