Metal ion release from titanium alloy orthodontic mini
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implants

Mini-implants are efficient as horage to orthodontic and orthopedic loads. In orthodontics, there is no ity of very good integration between the implant and the host bone because the implant have to be removed at the end of the treatment. In addition, very small devices
are ded for pl betv the roots of the teeth, but they have to support high orthodontic loads. In that way, the material chosen to orthodontic implants is the titanium alloy (Ti-6Al-4V) due to its high strength and fatigue resistance.

From hip prostheses research we know that the titanium alloy can be corroded into the human body, releasing its el (titanium, alt dium) to local and remote tlssues, which has been associated with clinical implant failure, osteolysis, cutaneous allergic
reactions, and remote site accumulation. Hip prostheses are huge prosth which are itted to wear and friction, and are used for many years. On the other side, orthodonti: i are ller and are used for a short period. In addition, orthodontic mini-implants do not

have surface treatment, which is usually done to enhance osseointegration, but it also prevent metal ion release. Based on this facts, is not clear if the metal ion release occurs during the orthodontic use of titanium alloy mini-implants.

MATERIAL AND METHODS
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Th? implants were placed at a distance of 5 mm apart, screwed with an insertion key, and ATOMIC ABSORPTION SPECTROMETRY
the soft tissues were sutured. -

The selected organs (kidneys, liver, and lungs) were weighed, washed with
deionized water, and stored in a freezer at -30 °C for 24 hours.

Samples of titanium alloy orthodontic mini-implants (2-mm in diameter x 6-mm in
length) were supplied by C ao Si e Préteses (Sao Paulo, Braz||) The mini-
implants were machined by turning from Ti-6Al-4V alloy, ul icall: d in
for 5 min, rinsed in deionized water, dried, passivated in nitric acid per ASTM F-86 at room
temperature, and sterilized in an autoclave at 121 °C for 30 min.

ANIMALS
Twenty three adult male New Zealand rabbits (3 kg) were provided and maintained by
the Oswaldo Cruz Institute (Rio de Janeiro, Brazil). The animals were caged individually, fed
with appropriate ration (Nuvilab rabbits) and water ad libitum. The experimental protocol was SAMPLE OBTAINMENT
approved by the Laboratory Animal Ethics Committee of the Oswaldo Cruz Institute. The
rabbits were divided in four group, according to the time they stayed with the mini-implants.

The samples were placed in a stove at 60 °C for 48 hours to initial dehydration,

. — punched to make them homogenous, and kept in the stove at 60 °C for 7 days, until total
Group Animals Mini-implants P d dehydration.
1-week 6 rabbits 4x6=24 1 week

4-weeks 6 rabbits 4x6=24 4 weeks
12-weeks 6 rabbits 4%x6=24 12 weeks After the established times the rabbits were hanized by inati The left tibia

Control 5 rabbits 0 (A), kidneys (B), lungs (C) and liver (D) were taken. The samples were prepared according the
method of analysis.

ANESTHESIA SRXRF SPECTROMETRY




