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Hybrid implants combine both Titanium (Ti) and Magnesium
(Mg) are prevalent nowadays. The long-term implications
of Ti and Mg implants within the human body are not
yet fully understood. Many implant failure cases due to
inflammation, allergic responses, and aspect loosening
have been reported frequently. Particles generated through
daily wear and tear of implants may worsen the situation
by causing acute complications. An in-depth understanding
of the behavior of metal particles with human bone cells
is necessary. In this study, a novel and systematic attempt
was made to understand the effects of different Ti and Mg
particle concentrations on the osteoblast-like SAOS2 cell:
toxicity, alterations to mitochondria, and changes to the
specific gene and protein expression. Ti particles were found
toxic to SAOS2 cells at different dosages, while Mg particles
at lower concentrations could improve cell viability. To better
understand this phenomenon, we have measured cellular
reactive oxygen species (ROS) production and cell apoptosis &

necrosis percentage. We also have checked the mitochondrial
structure with transmission electron microscope (TEM), and
mitochondrial function using Tetramethyl rhodamine, ethyl
ester staining (TMRE). NDUFB6, SDHC, and ATP5F1 were the
essential mitochondrial genes involved in ROS production
and ATP production. Immunocytochemistry (ICC) and real-
time polymerase chain reaction (qPCR) were implemented to

check the regulations of these related genes.
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