JBR Journal of Interdisciplinary

Commentary

Medicine and Dental Sciences

A Note on Dental Implant Systems

Abstract

There are various dental materials and their successful applications; a dental implant is a
good example of the integrated system of science and technology involved in multiple
disciplines including surface chemistry and physics, biomechanics, from macro-scale
to Nano-scale manufacturing technologies and surface engineering. As many other
dental materials and devices, there are crucial requirements taken upon on dental
implants systems, since surface of dental implants is directly in contact with vital hard/
soft tissue and is subjected to chemical as well as mechanical bio-environments. Such
requirements should, at least, include biological compatibility, mechanical compatibility,
and morphological compatibility to surrounding vital tissues. In this review, based on
carefully selected about 500 published articles, these requirements plus MRI compatibility
are firstly reviewed, followed by surface texturing methods in details [1]. Normally dental
implants are placed to lost tooth/teeth location(s) in adult patients whose skeleton and
bony growth have already completed. However, there are some controversial issues for
placing dental implants in growing patients.
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Introduction

Responding to this ultimate goal, dental implants are an ideal option for people in
good general oral health who have lost a tooth (or teeth) due to periodontal disease, an
injury, or some other reasons [2]. Dental implants (considered as an artificial tooth root)
are biocompatible metal anchors surgically positioned in the jaw bone (in other words,
surgically traumatized bone) underneath the gums to support an artificial crown where
natural teeth are missing. Using the root form implants (the closest in shape and size to
the natural tooth root), the non-union (due to traumatization) bone healing period usually
varies from as few as three months to six or more. During this period, Osseo integration
occurs [3]. The bone grows in and around the implant creating a strong structural support,
to which a superstructure will be attached later on by either cementation or screw-
tightening retaining technique

The number of dental implants used in the United States ever increased an estimated
four-fold from 1983 to 1987, and it further increased 75% between 1986 and 1990 .
At the beginning of this century, it was reported that there were 25 dental implants
manufacturers with marketing about 100 different dental implant systems with variety of
diameters, lengths, surfaces, platforms, interfaces, and body shape.

Description

Significant differentiation and distinctions are based on (i) the implant/abutment interface,
(ii) the body shape, and (iii) the implant-to-bone surface. This remarkable increased need
and use of implant-treatments may result from the combined effect of a number of factors;
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including (1) aging population, (2) tooth loss
related to age, (3) anatomic consequences
of edentulism, (4) poor performance of
removable prostheses, (5) psychologic
aspects of tooth loss, (6) predictable
long-term results of implant-supported
prostheses, and (7) advantages of implant-
supported prostheses. Additionally, the
host environment has been shown directly
influence the biomaterial-to-tissue interface
zone specific to the local biochemical and
biomechanical circumstances of healing and
longer term clinical aspects of load-bearing
function [4]. The interaction at interface
between recipient tissues and implanted
material are limited to the surface layer of the
implant and a few nanometers into the living
tissues. The details of the interaction (hard
or soft tissue) and force transfer that results
in static (stability) or dynamic (instability or
motion) conditions have also been shown to
significantly alter the clinical longevities of
intraoral device constructs.

This includes materials used professionally
and the over-the-counter products sold
directly to the public. The Dental Panel
places an item one of three classes: Class |,
materials posing minimum risk: these are
subject only to good manufacturing and
record keeping procedures. Class Il, materials
for which safety and efficacy needs to be

demonstrated and for which performance
standards are available: materials must be
shown to meet the performance standard
[5]. Class lll, materials that pose significant
risk and materials for which performance
standards have not been formulated: this
class is subject to premarket approval by the
FDA for safety and efficacy, in much the same
manner as a new drug.
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