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Preparation and optimization of nanocomposite synthesis.

Development of the lab technology for nanocomposite synthesis.



A.2.1 Testing the reaction conditions for graphene preparation- Part 11 (CO-INCDTIM)

Graphene-oxide (GO) and its most encountered derivatives, thermally reduced graphene oxide (TRGO) and
nitrogen-doped graphene (N-Gr), were chemically/thermally synthesized. After synthesis, they were
morphologically and structurally characterized by various techniques, like TEM, UV-Vis, Raman and *C MAS
solid state NMR.

A.2.2 Experimentation of lab technology for the preparation of new nanocomposites, used in dental

restorations- Part 11 / A.2.8 Optimization of synthesis conditions (P1-UBB)

The lab technology for the preparation of nanocomposites with graphene oxide, used in dental restoration, was
developed and optimized. In addition, the structural properties of selected nanocomposites were investigated

and compared with those of commercial dental composite.

A. 2.3 Physico-chemical and mechanical characterization of nanocomposites (P1-UBB)

The absorption and the solubility of nanocomposites in water or artificial saliva were determined. Also, the
translucency and the amount of residual monomer released in artificial saliva were obtained. The composite
materials showed a different pattern of water absorption over time, depending on the type of dipping solution
(water or artificial saliva). In terms of the amount of residual monomers, it was found that the nanocomposite

with the highest percentage of graphene oxide had the highest value.

Act. 2.5 Experimental model -Part 11 (P3-Apel Laser SRL)

With the employed experimental set-up it was observed that the polymerization of the composite materials with
graphene takes place under the 400-480 nm laser radiation. When higher wevalengths were used, such as 532 or
650 nm, no proper polymerization was achived, although the laser power was higher (without changing the laser

spot). The polymerization reaction takes place in a short and narrow time interval (60-80 seconds).

Act. 2.4 In vitro biocompatibility studies of graphene samples —Part 11 (P2-UMF)

Several biological effects (cytotoxicity, oxidative stress induction, and cellular and mithocondrial membrane
alterations) induced by GO, TRGO and N-Gr on human dental follicle stem cells were investigated. Graphene
oxide (GO) shows the lowest cytotoxic effect, followed by the nitrogen-doped graphene (N-GR), while
thermally reduced graphene oxide (TRGO) exhibits high cytotoxic effects. Graphene oxide induces oxidative

stress without damaging the cell membrane. Nitrogen-doped graphene shows a slight antioxidant activity but at
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high doses (20 and 40 g/ml) it penetrates through the cell membrane. Both graphene oxide and nitrogen-doped

graphene are appropriate for usage in dental nanocomposites.

Act. 2.9 Biological studies: in vitro assessment of apoptotic cell death (P2- UMF)
Based on the data obtained from the cell viability test, we determined that the dental materials with graphene
oxide (GO) were non-toxic to human dental follicle stem cells. Using FACS test, it was identified that the cells

treated with the composites with GO had a high rate of living cells, which varied from 95.7 to 99.9%.
Act. 2.6 Disemination of the research results to PhD students and PostDoc (CO; P1-UBB; P2- UMF)

Act. 2.7 Disemination of the research results (P3- Apel Laser SRL)
The PhD students and PostDoc were actively involved in most of the research activities.

General Conclusions

All the activities foreseen within this work-package were accomplished:

e D4- Development of lab technology for the synthesis of nanocomposite with graphene (1T-12.2015);

e D5- Establishing the relationships between the nanocomposites structure and their behavior in the oral
environment (1S-12.2015);

e 3 1Sl papers and 3 book-chapters were published

e 1 1Sl paper was submitted for publication

e 4 papers were presented at International Conferences.
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