ABSTRAK

Restorasi gigi merupakan solusi untuk mengembalikan struktur gigi yang hilang
akibat karies. Restorasi direct yang paling sering digunakan saat ini adalah resin
nanokomposit lightcured. Tetapi, resin nanokomposit masih memiliki beberapa
kekurangan, di antaranya kekerasan yang masih belum menyamai struktur dentin
dan email.

Penelitian ini bertujuan mengetahui apakah graphene oxide (GO), alotrop
karbon yang memiliki sifat mekanis serta biologis yang sangat baik, dapat
meningkatkan kekerasan dan mengubah mikrostruktur resin nanokomposit. GO
disintesis dengan metode Modified Hummer’s, kemudian dicampurkan dengan
kadar 0-1wt% ke dalam matriks resih UDMA, TEGDMA, DMA-EMA, dan
HEMA,; filler zirkonia; dengan coupling agent kitosan. Polimerisasi dilakukan
dengan metode lightcuring.

Berdasarkan Vicker’s Hardness Test, didapatkan kenaikan nilai kekerasan
sebesar 19,87% pada kelompok dengan 0,25wt% GO (28,9 VHN) dibandingkan
kelompok spesimen tanpa GO. Gambaran mikrostruktur SEM pada spesimen yang
mengandung GO memperlihatkan adanya lembaran — lembaran tipis yang mengisi
ruang antar filler zirkonia. Dispersibilitas GO yang sangat baik juga meningkatkan
distribusi stres sehingga meningkatkan sifat mekanis. Namun, penambahan GO
sebanyak 0,5-1wt% justru menurunkan kekerasan karena mengganggu polimerisasi
lightcured.

Simpulan dari penelitian ini adalah graphene oxide dapat meningkatkan
kekerasan resin nanokomposit dengan kadar optimum 0,25wt% pada metode
lightcuring, tetapi dibutuhkan penelitian lebih lanjut untuk menambahkan kadar
GO tanpa mengganggu proses polimerisasi.

Kata kunci: Nanokomposit, zirkonia, graphene oxide, kekerasan, mikrostruktur

Universitas Kristen Maranatha



ABSTRACT

Dental restoration is a solution for restoring tooth’s defected structure because
of caries. Direct restoration material that is commonly used nowadays is lightcured
nanocomposite resin. Nevertheless, there are still flaws of nanocomposite resin,
one of them is its hardness which is inferior to dentin and enamel structures.

The aim of this research was to find out whether graphene oxide (GO), one of
carbon allotropes that has excellent mechanical and biological properties, could
enhance nanocomposite’s hardness and change its microstructure for the better. In
this study, GO was synthesized using Modified Hummer’s method, and then was
mixed (0-1wt%) into resin matrix UDMA, TEGDMA, DMA-EMA, and HEMA;
zirconia; and also chitosan as coupling agent. Polymerization of the nanocomposite
was done with lightcuring method.

According to the Vicker’s Hardness Test result, there was 19,87% increase of
hardness in nanocomposite which had 0,25wt% of GO (28,9 VHN) to be compared
with the group without GO. Microstructure image of nanocomposite with GO
showed the presence of thin sheets which filled the space between zirconia fillers.
Excellent dispersibility of GO also increased distribution of stress and therefore
increased mechanical properties. However, further addition of GO contrarily
reduced the hardness by inhibiting lightcured polymerization.

The conclusion of this study is that graphene oxide can enhance lightcured
nanocomposite resin hardness with optimum percentage of 0,25wt%, yet further
research is needed to find a way of adding graphene oxide without disrupting the
polymerization.
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