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RINGKASAN

PERBEDAAN KEKERASAN PERMUKAAN RESIN KOMPOSIT
NANOHYBRID DENGAN PENAMBAHAN SERAT BEMBAN (Donax
canniformis) 10%, 15% DAN 20%

Kekerasan merupakan salah satu sifat mekanik penting pada bahan restorasi
gigi yang memengaruhi ketahanan terhadap beban kunyah. Penurunan nilai
kekerasan dapat menyebabkan kegagalan restorasi, terutama pada gigi posterior.
Penambahan serat alami ke dalam resin komposit telah diteliti sebagai salah satu
upaya peningkatan kekuatan mekanik, termasuk kekerasan. Tanaman bemban
(Donax canniformis), yang banyak ditemukan di lahan basah Kalimantan Selatan,
diketahui mengandung selulosa dan lignin yang berpotensi meningkatkan
kekuatan material. Penelitian ini bertujuan untuk mengetahui perbedaan kekerasan
permukaan resin komposit nanohybrid dengan penambahan serat bemban dalam
variasi 10%, 15%, dan 20% volume berat. Metode yang digunakan adalah
eksperimental laboratorik dengan desain post-test only. Sampel resin komposit
berbentuk silinder diuji kekerasannya menggunakan metode Vickers setelah
inkubasi 24 jam pada suhu 37°C.

Hasil penelitian menunjukkan bahwa penambahan serat bemban dapat
meningkatkan kekerasan permukaan resin Kkomposit. Kelompok dengan
penambahan serat bemban 15% memiliki nilai kekerasan tertinggi, sedangkan
pada penambahan 20% terjadi penurunan nilai kekerasan. Hal ini diduga karena
ketidakhomogenan dispersi serat atau adanya kejenuhan serat dalam matriks resin.
Serat bemban memiliki potensi sebagai alternatif bahan penguat alami pada resin
komposit nanohybrid. Penambahan sebesar 15% volume berat terbukti
memberikan hasil paling optimal dalam meningkatkan kekerasan permukaan.
Penelitian ini mendukung pemanfaatan sumber daya alam lokal sebagai bahan
tambahan dalam pengembangan material restoratif kedokteran gigi.
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SUMMARY

COMPARISON OF SURFACE HARDNESS OF NANOHYBRID
COMPOSITE RESIN WITH THE ADDITION OF BEMBAN (DONAX
CANNIFORMIS) FIBER AT 10%, 15%, AND 20%

Hardness is one of the essential mechanical properties of dental restorative
materials, influencing their resistance to masticatory forces. A decrease in
hardness may lead to restoration failure, especially in posterior teeth. The
incorporation of natural fibers into composite resins has been studied as a method
to improve mechanical properties, including surface hardness. Bemban (Donax
canniformis), a plant commonly found in the wetlands of South Kalimantan,
contains cellulose and lignin, which have the potential to enhance material
strength. This study aimed to evaluate the differences in surface hardness of
nanohybrid composite resin with the addition of bemban fiber at 10%, 15%, and
20% by weight volume. The method used was a laboratory experimental design
with a post-test only approach. Cylindrical composite resin samples were tested
for hardness using the Vickers method after 24-hour incubation at 37°C.

The results showed that the addition of bemban fiber increased the surface
hardness of the composite resin. The group with 15% bemban fiber addition
exhibited the highest hardness value, while the 20% group showed a decrease in
hardness. This decrease was presumed to be due to uneven fiber dispersion or
fiber oversaturation within the resin matrix. Bemban fiber shows potential as a
natural reinforcement material for nanohybrid composite resin. The 15%
variation was proven to be the most optimal in enhancing surface hardness. This
study supports the use of local natural resources as alternative additives in the
development of dental restorative materials.
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ABSTRAK

PERBEDAAN KEKERASAN PERMUKAAN RESIN KOMPOSIT
NANOHYBRID DENGAN PENAMBAHAN SERAT BEMBAN (Donax
canniformis) 10%, 15% DAN 20%

Nida Salsabela, Agung Satria Wardhana, Rahmad Arifin

Latar Belakang: Kekerasan permukaan berperan penting dalam ketahanan
restorasi resin komposit. Penurunan kekerasan dapat meningkatkan risiko fraktur.
Penambahan serat alami sebagai fiber reinforced composite (FRC) diketahui
mampu meningkatkan sifat mekanik resin. Serat bemban (Donax canniformis),
tanaman khas Kalimantan Selatan, mengandung selulosa dan lignin yang
berpotensi memperkuat resin komposit. Tujuan: Mengetahui perbedaan
kekerasan permukaan resin komposit nanohybrid dengan penambahan serat
bemban 10%, 15%, dan 20% berat volume.. Metode: Penelitian eksperimental
laboratorik dengan rancangan posttest-only design. Sampel terdiri dari lima
kelompok, yaitu resin komposit tanpa serat (kontrol negatif), dengan serat bemban
10%, 15%, 20%, dan dengan serat sintetis polyethylene fiber (kontrol positif),
masing-masing 3 sampel. Uji kekerasan dilakukan menggunakan metode Vickers.
Data dianalisis dengan uji normalitas, homogenitas, One Way ANOVA, dan uji
Post Hoc Bonferroni. Hasil: Terdapat perbedaan signifikan kekerasan antar
kelompok. Penambahan serat bemban 15% memberikan nilai kekerasan tertinggi
dibanding kelompok lainnya, sedangkan kelompok 20% menunjukkan penurunan
nilai kekerasan.. Kesimpulan: Penambahan serat bemban berpengaruh terhadap
kekerasan permukaan resin komposit nanohybrid paling optimal terdapat pada
penambahan serat sebesar 15%.

Kata kunci : Resin komposit nanohybrid, kekerasan permukaan, serat bemban,
Donax canniformis, fiber reinforced composite.



ABSTRACT

COMPARISON OF SURFACE HARDNESS OF NANOHYBRID
COMPOSITE RESIN WITH THE ADDITION OF BEMBAN (DONAX
CANNIFORMIS) FIBER AT 10%, 15%, AND 20%

Nida Salsabela, Agung Satria Wardhana, Rahmad Arifin

Background: Surface hardness plays an important role in the durability of
composite resin restorations. A decrease in hardness may increase the risk of
fracture. The addition of natural fibers as fiber reinforced composites (FRC) has
been shown to enhance the mechanical properties of composite resins. Bemban
fiber (Donax canniformis), a plant native to South Kalimantan, contains cellulose
and lignin which have the potential to strengthen composite resins. Purpose: To
evaluate the differences in surface hardness of nanohybrid composite resin with
the addition of 10%, 15%, and 20% bemban fiber by weight.. Methods: This
laboratory experimental study used a posttest-only design. Samples were divided
into five groups: nanohybrid composite resin without fiber (negative control), with
10%, 15%, and 20% bemban fiber, and with synthetic polyethylene fiber (positive
control), each consisting of three samples. Surface hardness was measured using
the Vickers hardness test. Data were analyzed using normality, homogeneity, One
Way ANOVA, and Post Hoc Bonferroni tests. Results: Significant differences in
surface hardness were found between the groups. The 15% bemban fiber group
showed the highest surface hardness, while the 20% group exhibited a decrease.
Conclusion: The addition of bemban fiber influences the surface hardness of
nanohybrid composite resin, with the best improvement observed at the 15% fiber
addition.

Keywords: Nanohybrid composite resin, surface hardness, bemban fiber, Donax
canniformis, fiber reinforced composite.
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