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abstract

In recent years, environmental issues have increased in importance. There is a growing demand for the development of
environmentally friendly materials in the medical field. In dentistry, petroleum-based materials are widely used; therefore, the
development of bio-based alternatives, such as polylactic acid (PLA) and cellulose nanofiber (CNF), is important. This study
aimed to evaluate the potential of these biomass-derived materials for prosthodontic applications by examining the mechanical
properties of PLA alone and PLA/CNF composites

For PLA alone, specimens with different infill densities (20-100%) were fabricated and subjected to flexural testing.
As the infill density increased, both flexural strength and flexural modulus significantly increased. In water immersion tests,
specimens with higher density exhibited reduced degradation due to lower water absorption. Comparison between PLA and
digital light processing (DLP) photopolymer resins revealed that PLA exhibited lower flexural strength and modulus, and
higher surface roughness.

PLA composites containing 1-5 wt% CNF were analyzed and the 5% CNF group showed improved flexural strength,
flexural modulus, and surface smoothness, suggesting that CNF reinforces PLA. Shear bond strength testing between PLA
and auto-polymerizing resin showed that the bond strength markedly decreased after thermocycling in water, indicating
deterioration at the bonding interface.

PLA alone showed insufficient mechanical properties and bonding durability. On the other hand, the PLA/CNF composite
is a promising candidate for an eco-friendly 3D printing material in prosthodontics that has improved mechanical performance.
However, water absorption led to property degradation and interfacial deterioration with auto-polymerizing resin. Further
enhancement of water resistance and bonding durability is necessary for clinical application.

key words: Biodegradable Plastic, Polylactic Acid, Cellulose Nanofiber, 3D Printing, Prosthodontic Materials
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Evidence-Based Ethical Periodontics
Based on Clinical Data from Periodontists

Shogo TakasHBA", Yukihiro NumMABE?, Nobuo Y OSHINARI?,

Atsuhiro KiNvosuita®, Kazuhiro Gomr”

V' Okayama University, Faculty of Medicine, Dentistry and Pharmaceutical Sciences, Department of Pathophysiology -
Periodontal Science

Y The Nippon Dental University, School of Life Dentistry, Department of Periodontology

9 Matsumoto Dental University, School of Dentistry, Department of Operative Dentistry, Endodontology and
Periodontology

9 Institute of Science Tokyo, Department of Educational Media Development

Y Turumi University, School of Dentistry (Professor Emeritus)

abstract

The project aimed to establish a model of ethical dentistry by integrating Environment, Social, and Governance (ESG)
principles. This approach emphasizes "consideration for the global environment, people, and society.” The primary goal was
to develop a clinical database that extracts the content and outcomes of examinations and treatments routinely performed by
dentists pursuing board certification as periodontists or similar qualifications under periodontal disease treatment guidelines.
We included case reports submitted for qualification review, which were verified through the database. These reports helped
refine operational procedures and summarize the effectiveness of periodontal disease treatments at the certification level.
The study’s secondary goal was to explore the necessary preparations for developing strategies that incorporate artificial
intelligence (Al)-based database analysis to support the transition from periodontal disease screening to appropriate treatment
and ensure post-treatment stability. The clinical database began operating in fall 2024 and effectively documented the current
status of application cases. Additionally, we identified factors necessary for upgrading to the next generation. Going forward,
we plan to collect long-term clinical data from cases submitted for certifications such as board qualifications. This data will be
organized through digital transformation and analyzed using Al. The ultimate aim is to generate outcomes that improve public
awareness, dental education, and clinical standards, aligning with the SDG 3 principle of “Ensure healthy lives and promote
well-being for all at all ages.”

keywords : Periodontal Disease, Clinical Database, Specialist, Pre- and Post-Graduate Education, Public Awareness
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Feasibility of a Chairside Rapid Diagnostic Method for
Detecting Viral Infections Presenting with Oral Symptoms
and Its Application to Hospital Infection Control

Reiko Tokuyama-Topa?, Miki Enpo!?, Toshikatsu HoriucHr®,

Seigo OuBA?, Tatsuo SHIROTA?, Kazuhito SATOoMURA"

U Department of Oral Medicine and Stomatology, School of Dental Medicine, Tsurumi University
Y Department of Oral and Maxillofacial Surgery, Graduate School of Dentistry, Showa Medical University
9 Department of Oral and Maxillofacial Surgery, Saiseikai Yokohamashi Tobu Hospital

abstract

The oral cavity is the gateway for initial viral infections and a common site of clinical symptom manifestation. Dentists
often encounter patients with viral infections. Currently, diagnosis and treatment of viral infections are largely based on
clinical experience. As accompanying symptoms and sequelae vary depending on the causative virus, accurate identification
at the initial consultation is necessary to improve treatment. This study aimed to establish a rapid diagnostic method using a
mobile qPCR device that can be used chairside and to apply this method to infection control in clinical environments. The
viral infections targeted for rapid diagnosis included herpes simplex, herpes zoster, herpesviruses 4- or 5-related diseases,
hand-foot-and-mouth disease, herpangina, and respiratory syncytial virus infections. Primers and probes specific to the viruses
that cause these infections were created and combined for each viral infection. First, we examined whether viruses could be
detected using a conventional benchtop qPCR device and a mobile qPCR device. Second, we tested the feasibility of virus
detection using conventional benchtop qPCR devices, antigen test kits, and mobile gPCR devices on patient samples. To
investigate the feasibility of rapid environmental contamination detection, we applied noninfectious viral synthetic nucleic acid
to a dental unit and then attempted rapid detection using a mobile qPCR device with swabs taken from the same area before
and after wiping. We found that the target viruses could be detected with all combinations, and in patient samples, the mobile
qPCR device achieved detection with Ct values equivalent to those detected with a conventional qPCR device. Furthermore,
this method reliably detected cases that were negative with antigen test kits. For environmental contamination detection, viral
synthetic nucleic acid was detected before wiping but was no longer detected or the detection Ct value increased after wiping.
These findings suggest that this method is capable of rapid diagnosis of viral infections and is also useful for environmental
infection control.

keywords :Saliva, Viral Infection, Rapid qPCR Test, POCT, Infection Control
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Survey on COVID-19 Vaccination Conducted by Dentists
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abstract

A nationwide survey was administered to assess COVID-19 vaccination conducted by dentists, targeting 6,407 members
of the Japan Dental Association and dentists affiliated with dental universities. A total of 1,457 dentists responded (response
rate: 22.7%), of whom 322 (22.1%) participated in the vaccination program. The number of participants varied by prefecture.
The participating dentists administered a total of 59,403 vaccine doses, averaging 184.5 doses per dentist. Given that
approximately 102,000 dentists work in Japan, it is estimated that about 23,000 dentists in total participated in the vaccination
program, administering approximately 4.16 million doses overall. This corresponds to vaccinations for more than four million
individuals cumulatively.

More than 90% of participants reported that vaccinations proceeded smoothly, suggesting that pre-vaccination training
was adequate. Adverse events requiring medical treatment or transport to a medical facility occurred at a rate of 6.4 per 10,000
vaccinations. Among these, anaphylaxis occurred in five cases, equivalent to 0.8 cases per 10,000 vaccinations. This frequency
was relatively lower than that reported in other Japanese studies, suggesting that the safety of vaccination by dentists was
marked. Regarding responses to adverse events, most dentists believed they could manage such cases in collaboration with
physicians. Therefore, the established system, in which physicians accompanied dentists during vaccinations, was considered
appropriate.

Regarding the perceived social significance of dentist-administered vaccination, 85.3% of all respondents stated that this
activity had social significance, indicating that many dentists viewed the initiative positively.

Based on these survey results, dentist-administered vaccination to the public was considered beneficial, fulfilling an
important social role.

keywords: Dentists, COVID-19, Vaccination, Adverse events
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