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according to current regulatory procedures. The workflow proposed for the
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MATERIALS AND METHODS

Figure 3. Preliminary toxicity ranking based on cytotoxicity results and comparison of
BMD3o for all GFNs

Test items: Six different commercially available GFNs (P1-P6) and reference
pristine graphene nanoplatelets (P7) were selected for in vitro testing (Table

I). Carbon-black particles (P8) are used as spherical reference material. Table II1. Ranking of toxic effects detected in in vitro assays at UAVR and ITEM
Dlspe_r_smn of GFNs and exposure; M_aterlals were_dls_persed in serum- Test item graphene  P1 P2 P3 pa PS5 PG
containing cell culture medium, 3 x 5 min of ultrasonication on ice, 1 min Ranking of toxic effectm low moderate moderate low
breaks, Bandelin Sonoplus HD2070 (70 W) with sonotrode VS70T (@ 13 Parameter
mm), 90% cycles (9/10), amplitude 80 pm.. Cells were incubated with the . .
: . : . 5 LDH, cytotoxicity, Primary rat
test items of increasing concentrations up to 50 pg/cm< for 24h or 48h. +++ +++ - - + -
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Table I. Physicochemical properties of the investigated GFNs LDH, cytotoxicity, RAW 24 h + . - . + +
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Single layer 278 3.5 Thermal exfoliation rat alveolar macrophages
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ps  SraPnenc oxide 1-15 0.8 - 1.2 510y <0.005 o ortont 3o * The preliminary in vitro results show that P1 and P2 are the most toxic GFNs,
(S method) while P3 and P6 are less toxic; a higher sensitivity of both primary rat alveolar
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in vivo validation is based on a complex in vitro test battery. The selected
*range given by the supplier graphenes with high and low toxicity are P2, respectively P4, for the 28-days
Test systems: RAW 264.7 murine blood macrophage cell line (University of inhalation study, in order to reduce the overall number of animals used in the
Aveiro - UAVR), primary rat alveolar macrophages (Fraunhofer ITEM), MRC-5 project. Selection relies on the clear toxicity in primary cells of the respiratory
human lung fibroblasts (both laboratories). tract of the test system used f_or the in vivo experiments, chemical compo:s,ltlon
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strand breaks and oxidative DNA-damage (hOGG1-modified alkaline comet NMs and ensure their safety from production phase to use of medical products
assay), cell cycle dynamics/ploidy level (flow cytometry). and applications that incorporate graphene nanoplatelets.
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