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Abstract

ABSTRACT

Introduction: The implant biomaterials have upgraded concomitant the
scientific and technological discoveries. Geopolymer (GP) is an inorganic
aluminosilicate derived from geological elements used in the biomaterial
field.

This study aimed to prepare a geopolymer formula ((KOH+ NaOH).
3.8Si.1Al. 9ml H20) and geopolymer composite reinforced with multiwall
carbon nanotube (GPCNT), which had investigated for their mechanical and
in vivo biological behavior as implant material.

Materials and methods: Geopolymer preparation from the alkaline
activators in nine-mole fractions of KOH + NaOH while keeping this
fraction equivalent to one (from 0.1 to 0.9). Each mole fraction of KOH to
NaOH with other alkaline activator (sodium silicate and amorphous silica)
form alkaline solution reacted with metakaolin was prepared from calcined
Iragi kaolin (Dwaikhla) to prepare nine GP formulas, which had optimized
through their hardness and compressive strength.

The optimum formula for geopolymer adopted in this study was (0.7 KOH.
0.3. NaOH. 3.8Si.1Al. 9ml H20) reinforced with multiwall carbon nanotube
(MWCNT) in three concentrations (0.025, 0.05, 0.075) wt.% of GP dry
weight constituents to form composites which underwent hardness and
compressive strength test.

The adopted geopolymer formula from the first pilot study and the optimum
composite from the second pilot study was GPCNT 0.05 wt.%. GP and
GPCNT were tested for their (hardness, compressive strength, wettability,
density, porosity, and water absorption) in comparison with zirconia as a
control group. Also, in vivo, histological and biomechanical effects (push-
out test) in rabbits femurs compared with zirconia as a control group were

tested after 2 and 6 weeks.
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Results: The mechanical and physical tests revealed a significant difference
between the Zirconia control over the experimental groups (GP and
GPCNT). There was an improvement but nonsignificant in modified
geopolymer over the non-modified group.

In vivo study, the biomechanical test (push out) revealed that Zirconia and
GPCNT groups had the highest adhesion force compared to geopolymer
after six weeks. Tested materials had biocompatible behavior, as proved by
histological findings, more bone formation around Zirconia and GPCNT
groups compared to the geopolymer test group after 2 and 6 weeks.
Conclusion: Geopolymer and reinforced geopolymer with MWCNT had
potential applications as implant materials regarding tissue response. Their

mechanical qualities need further study and work.
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