Metal Organic Frameworks — A New Drug Delivery Approach to Improving the Outcome of Treatment of

University of

salford

MANCHESTER

<

Introduction

Neuroblastoma (NB) is responsible for 15% of all
childhood cancer- related deaths.

Treatment outcome remains poor with current
treatments like chemotherapy, radiotherapy, and
immunotherapy.

Recent evidence suggests that compounds from
the fungi, Aspergillus fumigatus, have anticancer
properties, but targeted delivery of these
compounds remains a challenge.

Metal organic frameworks (MOFs), an exciting
development in the field of material chemistry and
engineering possess certain characteristics that
makes them ideal candidates for targeting these
fungal derived compounds to neuroblastoma cells.
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Figure 1: Schematic of loading of drug within a MOF and
controlled release of the drug from within the framework
(Adapted from Keskin & Kizilel, 2011).

* Our study seeks to identify compound(s) with
anticancer properties from two different Aspergillus
fumigatus filtrates  (AF293 and CEA10),
encapsulate these compounds within MOFs
synthesized in our lab and target these MOF-drug
systems to neuroblastoma cells.

the Childhood Cancer, Neuroblastoma

Izuchika Nduka, Sara Namvar, Rosa Arrigo
School of Science, Engineering, and Environment, University of Salford

Methods

Synthesis of Cu- and Fe- based MOFs
using microwave-assisted solvothermal
method

Characterization of synthesized MOFs by
means of different analytical techniques
(e.g. XRD, BET, IR, PDF)

Growing neuroblastoma (NB) cells
(cell culture)

Testing the effect of Aspergillus fumigatus
filtrates and the standards, cisplatin and
gliotoxin on cell viability of NB cells
(MTT assay)

Ascertaining the toxicity of the synthesized
MOFs on the NB cells
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Figure 2: Optical micrographs of crystals of some Cu-
based MOFs synthesized in our lab under different
synthesis conditions. a. Crystals of MOF5CuAIPA130
synthesized in DMF for 5 minutes at 130°C. b and c.
Crystals of MOFCu130EthH,0 synthesized in
water/ethanol for 30 minutes at 130°C. d. Crystals of

MOF30CuAIPA130 synthesized in DMF for 30 minutes at
130°C.

a
S 06
04 [
02
0
[« c4

Media mPBS+DMSO ~ MOF5FeTr105 mCisplatin - Gliotoxin WAF293_7days = CEA10_7days

‘ I
cs c2 1

Drug Concentration

Control

Figure 3: Cell viability of SHSY-5Y cells. NB cells were
exposed to control media, media containing different
concentrations of PBS/DMSO, MOF5FeTr105, cisplatin,
gliotoxin, AF293 and CEA10, respectively, for 24 hours,
and cell viability assessed using MTT assay. Data is
presented as mean + SEM, n = 6 per group.
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Conclusions

* Inour lab, MOFs can be successfully synthesized
at short times using the microwave-assisted
solvothermal method.

» These MOFs are non-toxic against neuroblastoma
cells.

» The filtrates from the two Aspergillus fumigatus
species (AF293 and CEA10) showed anticancer
activity against neuroblastoma cells.

These interesting results have provided the premise
for the future work that would be carried out in our
lab, and this will be directed towards the following:

* Optimizing the synthesized MOFs for drug
delivery.

« Identifying which compound(s) present in the
Aspergillus fumigatus filtrates is responsible for
killing the NB cells.

« Encapsulating this/these compound(s) within the
MOFs and targeting them to neuroblastoma cells.
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