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Methodology and Results
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Different Coatings/Surface active agents applied to
stabilize and optimize our NPs after synthesis
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+ Approx. 100% encapsulation
efficiency of all NPs (at 50 wt. %)
except OA-coated FezO4 NPs

Montmorillonite (Nall6) based samples
were found to be non-cytotoxic except when

loaded w/ OA-coated Fe;O4 NPs

mm Z0mg/ml = 10mg/ml == 5mg/ml = 25mg/m —= 1.25 mg/ml
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Magnetic
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Cancerous Cells are more
sensitive to changes in their
surrounding temperature
than normal healthy cells.

AMEF (alternating
magnetic field applied)
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Debilitate Cancerous Cells
w/ Induced Targeted magnetic hyperthermia
& Temperature variation of the tumor
microenvironment (42-46°C).
Surviving cells more vulnerable to

Plasma drug concentration

Single Dose formulations

Toxic Controlled release

4+ constant release rate

& steady therapeutic
level

+ Sustained Release
Ineffective slow release over
time & reduces
dosing frequency

Time

Drug Delivery System w/ long-term
sustained release profiles require lower
doses & less frequent drug dosages.
Hyperthermia enhances the efficacy of
simultaneous drug delivery therapy

ncurrent treatments. Synergistic Treatment
Proposed
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Fe;O4 NPs synthesized by Natural montmorillonite (Nall6) and an Fe;O4 NPs loaded by clay minerals’
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(@ %2 half ratio) are encapsulated by
Nall6 clay mineral with approx.
100% efficiency
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sustained release of the encapsulated cancer
drug (up to 120 days)
w/ induced magnetic hyperthermia functionality

— Conclusion

v/ 50% Drop in retained magnetic hyperthermia capacity; Clinically relevant temperature
variation of 10 °C to 15 °C; Able to achieve the recommended range of 42-46°C for cancer

cell damage.

v/ Long-term slow-release w/ sustained drug delivery profile; Reduced dosing frequency.

~ Montmorillonite-based systems were easy to modulate, biocompatible and non-cytotoxic

This work is financed by National Funds through FCT — Portuguese Foundation for

UNIAO EUROPEIA

Estruturais e de Investimento

Science and Technology under the projects LA/P/0037/2020, UIDIP/50025/2020, and
Fundos Europeus UIDB/50025/2020 of the Associate Laboratory Institute of Nanostructures,
Nanomodelling and Nanofabrication-i3N.and for the Ph.D. grant with reference

UI/BD/151541/2021.



	Diapositivo 1: Development of a multifunctional injectable system for cancer treatment based on clay minerals and superparamagnetic iron oxide nanoparticles

