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. . Freeman Chemical Co. Port
Bis-GMA 2,2-Bis[p-(2’-hydroxy-3’-methacryloxypropoxy)pHenyl]-propane )
Washington, WI

TEGDMA Triethyleneglycol dimethacrylate )
Esstech, Essington, PA

HEMA 2-Hydroxyethyl methacrylate )

Esstech, Essington, PA
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Aldrich Chem, Co. Milwaukee, WI
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Rohm Tech. Inc. Malden, MA
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' Bone Cement
v Osteoconductive
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' Polymethylmethacrylate (PMMA)
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' Exposed
¥ Diametral Tensile Strength
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% HAp Mean Flexural strength (MPa)

w/w  v/v n Treated HAp Untreated HAp

Urethane dimethacrylate-based composites

60 34.1 5 88.04 57.69
67 41.2 5 81.41 57.82
80 58.0 5 69.80 -

2,2-Bis-4(2-hydroxy-3-methacryloyloxypropoxy) phenyl propane- based composites

60 34.9 5 67.65 55.42
67 421 5 74.12 58.74
80 589 5 75.76 -
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% HA Mean Diametral Tensile Strength (MPa)

w/w v/v n Treated HAp Untreated HAp

Urethane dimethacrylate-based composites

60 341 5 34.3 23.8
67 412 5 33.8 22.8
80 58.0 5 32.6 -

2,2-Bis-4(2-hydroxy-3-methacryloyloxypropoxy) phenyl propane- based composites

60 349 5 33.6 22.5
67 421 5 33.5 22.3
80 589 5 30.2 -
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% HA Mean Vikeers hardness (MPa)

w/w Vv/v n Treated HAp Untreated HAp

Urethane dimethacrylate-based composites

60 341 10 44.2 38.5
67 412 10 52.7 449
80 58.0 10 60.3 -

2,2-Bis-4(2-hydroxy-3-methacryloyloxypropoxy) phenyl propane- based composites

60 349 10 48.4 42.6
67 42.1 10 69.6 54.0
80 589 10 69.7 -
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' Apatite-Resin Ratio (Ap/R)
¥ Knoop hardness
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' Ultimate Tensile Strength (UTS)
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' Expansion after water storage
v Self adhesive resin cement
¥ Unicem
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' Filler
¥ Coupling agent
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' Osteoconductivity
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¥ Wettability
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Paste A Paste B

10-Methacryloyloxydecyl dihydrogen phosphate | Hydrophobic aromatic

e dimethacrylate
33 HydropHobic aromatic dimethacrylate
9 Hydrophobic aliphatic methacrylate
— HydropHobic aliphatic methacrylate
ll, Hydrophilic aliphatic dimethacrylate
‘a HydropHilic aliphatic dimethacrylate
3 Silanated barium glass filler
3" Silanated silica filler
o Pigments
Silanated colloidal silica
_3‘ Catalysts
Eo) dl-Camphorquinone
2° Accelerators
= Catalysts
= Others
Initiators
Others
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' Porcelain
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Abstract

Panavia F2.0 (Kuraray Medical Inc, Japan) dental resin cement with base of
polymethylmetacrylate is mostly used cement applied in dentistry because of it
physical and mechanical characteristics in comparison to other cements. Usage of
hydroxyapatite in dentistry has been taken into consideration because it has some
advantages such as high level of internal radiopacity equal to high level of hardness
in natural teeth as well as improved frictional characteristics, such an ideal
characteristics as well as crispness and friability of this bio ceramic made
researchers use mixture of these materials with other items in order to eliminate its
defect. This study tried to improve characteristics of dental cement by composition
of resin cement with reinforcement phase of nanohydroxyapatite powder and to use
active-biological characteristics of hydroxyapatite in mixing with cement, also this
study analyzed the influenced of acid citric surface treatment on reinforcement
powder. In this regard, three tests were done to measure compressive and micro-
tensile strength and vikeers hardness. The sample of each test included four groups
with different percent of reinforcement powder. The highest level of compressive
strength was related to the group reinforced with 2 weight percent of coated
nanohydroxyapatite powder done by coupling agent with increasing 136.7%
strength in comparison to pure Panavia F2.0 dental cement, and the highest level of
micro-tensile strength related to the group reinforced with 4 weight percent of
coated nanohydroxyapatite powder done by coupling agent with increasing 41.3%
strength in comparison to pure Panavia F2.0 dental cement. In all groups, fracture
was brittle and porosities caused by confinement of air inside the cement created

during mix of elements of cement was observed in samples of the test.

Keywords: Dental cement, Panavia resin cement, Surface treatment of
Hydroxyapatite (HAp), Citric acid, Coupling agent, Compressive strength, Micro-

tensile strength, Composition, Vikeers hardness, Reinforcement and base bonding.
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