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The performance of dental implants has been improved through the development of manufacturing
technologies such as surface treatment technology and improved raw materials, and in recent years, products
with improved bone-bonding capacity compared to conventional products have come on the market. In particular,
dental implants that shorten the time until occlusal loading (early loading) can restore occlusion earlier and
reduce the number of clinic visits, which has many advantages for patients, such as reducing their psychological
and financial burden and the risk of infection. However, at present, there is no rational non-clinical evaluation
method to determine the principle of performance improvement such as early loading, etc., so they must be

evaluated in clinical trials.

The purpose of this study is to develop a non-clinical evaluation method and evaluation criteria for the
maintenance or restoration of surface properties that are involved in the realization of early loading of dental
implants. By establishing a rational non-clinical evaluation method as an alternative to clinical evaluation ahead
of Western countries, the results of this research will not only contribute to speeding up the approval process,

but also to improving the efficiency of research and development and to revitalizing the domestic industry.

In this study, the following two major R&D items were established, and the research was carried out as
follows.
* Research and development item 1:
(1) Investigation of non-clinical and clinical evaluation items necessary for approval review

(2) Establishment of rational non-clinical evaluation methods based on evidence

* Research and development item 2:
(1) Demonstration experiments on alternative non-clinical evaluations
(2) Establishment of nonclinical evaluation items to substitute for clinical evaluation

(3) Evaluation of clinical usefulness of non-clinical evaluation items

The above research yielded the following research results. Specifically, information on dental implants
currently approved in Japan was collected and identified based on published information in scientific literature
and accompanying documents, and classified into two groups: approved products for which “early loading” has
been confirmed and other approved products. The information was classified into two categories: approved
products for which “early loading” was confirmed and other approved products. In addition, non-clinical
evaluation items (including animal experiments) that were reasonably considered to be related to the surface
treatment and surface properties applied to the implants were picked up. In addition, we examined the clinical
usefulness of the selected nonclinical evaluation items through physicochemical demonstration experiments such
as X-ray analysis and wettability evaluation, and biological demonstration experiments such as cell experiments,
protein adsorption experiments, and model animal experiments, and established nonclinical evaluations that can

replace clinical evaluations.



