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Rapid Diagnostic Testing of Infectious Diseases
in the Post-COVID-19 Era
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abstract

This study aimed to develop a safe and secure rapid diagnostic system for novel infectious diseases using Raman
analysis. COVID-19 may be accompanied by superinfection with fungal infections. In the post-COVID era, it is necessary to
develop technology that can simultaneously and efficiently detect not only COVID-19 but also various infectious diseases,
enabling accurate pathogen identification and facilitating appropriate treatment. However, the commonly used PCR-based
testing method has limitations, including lengthy processing times and the ability to detect only one gene per reaction. Such
limitations make it unsuitable for the simultaneous detection of multiple pathogens or mutant strains. Previously, we used
Raman spectroscopy, which enables rapid and non-contact identification and measurement of substances at the molecular
level, to analyze the molecular structure of SARS-CoV-2 particles in real time without pretreatment and to identify mutant
strains. Furthermore, we developed a simplified diagnostic method by reducing the dimensionality of the Raman spectra and
barcoding the results.

In this study, we aimed to create a barcode library from the Raman spectra of SARS-CoV-2 mutant strains and oral
pathogens, such as bacteria and fungi, and develop a diagnostic method that can easily identify multiple pathogens, as well
as quantify and identify subspecies. Furthermore, by developing a virus capture device that efficiently recovers viruses
from bodily fluid samples, we aimed to build a diagnostic system that can detect pathogens with high sensitivity from small
samples. The insights gained from this study are expected to contribute to countermeasures against new mutant strains and
unknown pathogens.

keywords :Raman Spectroscopy, COVID-19, SARS-CoV-2, Biofilm, Rapid Diagnosis Tests
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abstract

Education for improving dental skills is crucial in dentistry. In skill-based training, such as tooth carving, tooth
preparation, and wax-ups, learners primarily rely on visual cues obtained by observing models and instructor demonstrations,
which improves their proficiency through repeated observation. However, mastering these skills is often challenging and
time-consuming. Instructors aim to facilitate learning by verbally conveying the movements and finger sensations involved
in tasks. However, learners cannot physically feel these sensations and there is currently no method to share tactile sensations
in technical education, which makes it difficult to teach tasks that require tactile sensations, such as adjusting pressure
during carving. Tactile sharing technology, which enables the transmission of an individual’s tactile sensations to others,
presents a potential solution. This study aimed to enhance the educational effectiveness of dental carving practice education
by developing a dental technical education system that transmits tactile sensations from instructors to learners using tactile
sharing technology.

In this study, we developed an online education system incorporating tactile sharing technology and an objective
evaluation program for dental carving. Wax carving by dental students was evaluated as part of the validation process. The
three-dimensional evaluation of the carvings suggested that videos were effective for chamfering, whereas tactile information
had a potential impact on smoothing, fossa, and groove carving. The results also varied depending on the students’ grade,
which was evaluated based on whether they had prior experience in dental model carving. This system demonstrated the
effectiveness of tactile sharing in sharing the instructor's sensations and improving the learner's dental skills.

keywords : Tactile Sharing, Sensation, Tooth Carving, Dental Education, Practice
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Development of Clinical Diagnostic Support Application for
Orofacial Pain and Legal Investigation
for Clinical Implementation

Sho Usupal*?, Wataru Muraoka'®, Hironori Saisu', Noboru Noma' 9, Akiko SHimMapA® 7,

Keiichi Sasaki™®? | Yoshizo Marsuka® %, Osamu Komryamal>% 19

U Japanese Society of Orofacial Pain, Diagnostic Support Application Project Team

? President of Japanese Society of Orofacial Pain

9 Department of Dentistry and Oral surgery, School of Medicine, Keio University

Y Kawasaki Municipal Ida Hospital, Dentistry and Oral surgery

Y Department of Pain Medicine and Pain Relief Surgery Pain Center Aichi Medical University Hospital

9 Department of Oral Medicine Nihon University School of Dentistry

7 Department of Oral Health Sciences, Faculty of Health Sciences, Osaka Dental University

¥ Tohoku University

? Miyagi University

9 Department of Stomatognathic Function and Occlusal Reconstruction Graduate School of Biomedical Sciences,
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abstract

The Japanese Association for Orofacial Pain established treatment guidelines for non-odontogenic toothache in 2011
and updated them in 2019. The association also conducts regular seminars. It provides diagnostic and treatment methods for
differential pain disorders and has developed an E-Learning educational system using Virtual Patients.

The diagnosis of non-odontogenic toothache in clinical practice requires training and clinical experience in many potential
diagnoses. We developed a web application consisting of a diagnostic aid tool to support differential diagnosis of orofacial
pain, including non-odontogenic toothache, for patients who visit a dentist with a chief complaint of pain.

This project aims to develop a prototype application, finalize it in collaboration with engineers, and implement it. In
addition, the team will investigate the current legal status of clinical applications according to the “Guidelines of Medical
Device Programs” (Ministry of Health, Labor, and Welfare) and devise ways to make our application a tool that can be used in
clinical settings.

In the future, the application will be revised to improve its use as a diagnostic support system by using Al to analyze
data registered for use by orofacial pain specialists. We aim to revise the “Guidelines for the Clinical Treatment of Non-
odontogenic Toothache” based on the findings obtained.

keywords : Orofacial Pain, Diagnostic Support Tool Applications, Digital Transformation, Artificial Intelligence
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Medical and Dental Collaboration
in Osteoporosis and Related Diseases

Akitoshi Karsumata?, Akira Tacuchr”, Naoya Kakivmoro?, Takafumi Havashr?

D Asahi University

2 Department of Oral and Maxillofacial Radiology, School of Dentistry, Matsumoto Dental University

Y Department of Oral and Maxillofacial Radiology, Graduate School of Biomedical and Health Sciences, Hiroshima
University

9 Division of Oral and Maxillofacial Radiology, Niigata University Graduate School of Medical and Dental Sciences

abstract

In Japan, over 10 million people are affected by osteoporosis, which increases the risk of fragility fractures. Early
detection and treatment are effective in preventing fractures. Moreover, osteonecrosis of the jaw, which is associated with the
antiresorptive medication used to treat osteoporosis, is an important dental disease. A screening method for osteoporosis using
dental panoramic X-ray images has attracted attention.

Two meetings were held to exchange opinions among medical and dental specialists involved in clinical practice and
research related to osteoporosis. Furthermore, strategies for promoting medical-dental collaboration were discussed. A
consensus was reached to promote the dissemination and sharing of information through the “Portal Website for Bone and
Dental Medical Collaboration” to encourage widespread use of panoramic X-ray imaging for osteoporosis screening and to
prevent drug-induced osteonecrosis of the jaw.

keywords : Osteoporosis, Medication-Related Osteonecrosis of the Jaw, Panoramic Radiography, Medical-Dental
Collaboration
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