Nanomedicines-based phototherapy
with bioengineered hydrogels for
skin cancer treatment
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BACKGROUND

+  Non-melanoma skin cancer (NMSC) has been reported as the most common cancer type worldwide,
resulting in about 3 million new cases each year [1]. The main available treatments are of surgical nature,
radiation therapy, and topical chemotherapy. These treatments have several poor side effects.
Graphene-based materials (GBM) have remarkable thermal and electrical conductivity, high surface area,
small particle size [2], and high absorption in the near-infrared (NIR) region, being therefore, ideal agents
for photothermal therapy (PTT) of skin cancer.

Hydrogels of natural polymeric origin are very promising for tissue regeneration (TR) since they share
resemblances to extracellular matrix (ECM) components, presenting very good biocompatibility [3].

For these reasons, we propose a combination of natural polymer-based hydrogels (NBH) with reduced
nanographene oxide (rGOn) as fillers, for PTT, as a new treatment for skin cancer, which simultaneously
promotes TR.

L R ——

rGOn-NBH NIR LEDs

GBM PRODUCTION & CHARACTERIZATION

Modified Hummers
' Method Sonication

Graphene oxide Reduced nanographene

Graphite powder
oxide (rGOn)

Transmissi
on Electron
Microscopy

0

Sample Size (nm) Surface charge (mV)
B GOn 206.0+5.0 -31.9+0.8

Temperature (°C)

3
s
Py
8
g
H
£
H
H
2
<

Time (min)

Zetasiz

Wavelenght (nm)

UV/Visible Spectra NIR Irradiation Heating rGon 247.0£8.0 ~42.1209

BIOLOGICAL ASSAYS
wl / Q Resazurin assay

2h 24h

Human dermal —gllp>
e

Humanskin neonatal
carcinoma  fibroblasts
cells (A-431) (HDFn) Materials extracts added to cells

“Time (min)

+ Control
NBH
rGOn-NBH

—+ +rGOn-NBH

CaCl, - further gelation with CaCl, incubation
DMEM — incubation in DMEM overnight

= NBH

= rGOn-NBH +rGOn-NBH - higher rGOn
= +rGOn-NBH content than rGOn-NBH

CONCLUSIONS REFERENCES

. . [1] Leiter, U et a/, 2020, Sunlight, Vitamin D and Skin
rGOn-NBH have tunable viscoelastic and Cancer, 123-139.

mechanical properties, are bioprintable, and can [2] Silva, FALS et al. 2021, Materials, 14, 2810

reach temperatures in the mild hvperthermia [3] Catoira, MC et a, 2019, Journal of Materials Science:
P h . YP . . Materials in Medicine 30,10

range (42-52 °C), having high potential for skin o &

cancer PTT and TR. 1 . ALiCE &¥ lepabe

All'hydrogel extracts were non-toxic (ISO 10993- }

5:2009(E)) for both A-431and HDFn cells. G sz (W INEB

Partners & Funding

This work was financially supported by LA/P/0045/2020 (ALICE), UIDB/00511/2020 and UIDP/00511/2020 (LEPABE), funded
by national funds through FCT/MCTES (PIDDAC), base UIDB/04293/2020 Funding of the Institute for Research and Innovation
in Health—i3S. This work was financed by FEDER funds through the COMPETE 2020—Operational Programme for
Competitiveness and Internationalisation (POCI), Portugal 2020. This work is financially supported by national funds through
the FCT/MCTES (PIDDAC), under the UT Austin PT Program, under the project UTAP-EXPL/NPN/0044/2021. Project
2SMART—engineered Smart materials for Smart citizens, with reference NORTE-01-0145-FEDER-000054, supported by Norte
Portugal Regional Operational Programme (NORTE 2020), under the PORTUGAL 2020 Partnership Agreement, through the
European Regional Development Fund (ERDF). Artur Pinto thanks the Portuguese Foundation for Science and Technology
(FCT) for the financial support of his work contract through the Scientific Employment Stimulus—Individual Call—
[CEECIND/03908/2017]

|5 UTAustin  EET =% & TEXAS ac“mqr & ¢

..... Portugal



