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The 19th International Conference on Magnetic Applications
in Dentistry General Information

General Information

The Japanese Society of Magnetic Applications
in Dentistry (President: Chikahiro Okubo,
Tsurumi University) is a scientific association
founded in 1991 and is devoted to furthering
the application of magnetism in dentistry. The
19th International Conference on Magnetic
Applications in Dentistry organized by JSMAD
will take place on the Internet as follows.
Meeting Dates:
Friday, February 28 to Tuesday, March 17,
2020
Location:
JSMAD web site:

http://jsmad.jp/international/19/
General Chair:
Prof. Shin-ichi Masumi, Kyushu Dental University
Executive Committee Chair:
Senior Lecturer Eri Makihara, Kyushu Dental
University
Subjects:
Researches and developments related to
dentistry and magnetism such as:
- Magnetic attachments for dentures
- Orthodontic appliances using magnets
- Measurement of jaw movement using
magnetic sensors
- Biological effects of magnetic fields
- Dental applications of MRI
- Others

Registration Information
Registration:
Send e-mail titled "registration for 19th
international conference" with your Name,
University or Institution, Postal address,
Phone, Fax and E-mail address to conference
secretariat.
Registration Fees:
No registration fees. Anyone who is interested
in magnetic applications in dentistry can
participate in the conference via the Internet.
Publishing Charge for Proceedings:
After the conference, the proceeding will be
published. The publishing charge is 10,000 yen
per page. (No charge for invited paper.)

Guidelines for Presentation
Deadlines:
Entry: January 24, 2020
Poster submission: February 14, 2020
Entry:
Send Title and Abstract within 200 words with
your Registration.
Paper submission:
Please send papers in Microsoft Word format
to the conference secretariat by E-mail. All
contents should be written in English. No
multi-byte character, such as Japanese Kanji,
should be contained. A template file can
be obtained from the conference web site.
Web presentations for the conference will be
produced by the secretariat from the paper.
The secretariat will not make any correction
of the paper even miss-spelling, grammatical
errors etc. Alternative format files are
acceptable. Please contact to the secretariat
for more detailed information.
Discussion:
Discussions will be done using a bulletin board
on JSMAD Web Site via the Internet. The
authors should check the board frequently
during the meeting dates. If questions or
comments on your presentation are posted,
please answer them as soon as possible.
Notice to Contributors:
Freely-given informed consent from the
subjects or patients must be obtained. Waivers
must be obtained for photographs showing
persons.
Note:
Copyright of all posters published on the
conference will be property of the Japanese
Society of Magnetic Applications in Dentistry.
Copies of the posters will be made and
transferred to JSMAD web site for continuous
presentation after the meeting dates.
For further information,
send e-mail to conference secretariat.

Conference Secretariat
Shogo Tsuda, Kyushu Dental University
E-mail: jsmad2019in@gmail.com
Tel: +81-93-582-1131

Visit JSMAD Home Page for updates!
http://jsmad.jp/
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The basics and characteristics of the dental magnetic attachments

Shin-ichi Masumi
Division of Occlusion and Maxillofacial Reconstruction, Department of Oral Function
Kyushu Dental University

25
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Abstract

This report describes the basics and characteristics of dental magnetic attachments through the history
of the clinical application of magnets in dentistry and the development of dental magnetic attachments,
based on the theme “Extend the range of treatment with dental prostheses with magnetic attachments.”
This report also targets dental practitioners who are interested in dental magnetic attachments or who
want to try their clinical applications.

F—7—NK (Key words)
Wt 7T 4 v 5 A~ b (magnetic attachment), Z6# (basics), FES (history), 4## (characteristics)
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Safety standards of magnetic attachments during an MRI

Yasunori Suzuki
Department of Removable Prosthodontics,
Tsurumi University School of Dental Medicine
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Abstract

Information regarding the safety of the magnetic attachments during MRI is needed, with the spread
of examination with MRI scans. An MRI examination may affect the magnetic attachment because it
is performed using a magnetic field. The problem with magnetic attachments is the loose magnetic
force following the MRI examination, the deflection force and torque of MRI, increases in temperature
around the keeper, and the appearance of artifacts due to keepers. The present paper details the safety
of magnetic attachments during MRI, which was reported by the Safety Standards Committee of the
Japanese Society of Magnetic Applications in Dentistry for unifying the understanding of magnetic
attachments in MRI examinations.
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Abstract

As a magnetic attachment is always in close contact with the abutment tooth, and functional pressure
is applied, it is important for dentures to be designed in a way that addresses the periodontal membrane
burden on the rest. Currently it is widely used besides the root cap, but a form suitable for the burden
ability of the abutment tooth is necessary. The original attractive force of the magnetic attachment is
brought into tight contact with the keeper and the magnetic assembly. Therefore, the denture’s function
cannot be optimized when an air gap forms or the position is deviated between them. It is important
to know the properties of the periodontal ligament membrane, mucosa, and lining material when
incorporating the magnetic assembly into the denture.

*F—7J—K (Key words)
Fiakat  (Denture design)

W7 % v F A~ b (Magnetic attachment)
iR =, (Clinical procedure)
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Abstract

With a super-aging society, increasing attention is being paid to implant overdentures (IODs), as they
provide a favorable outcome with a limited number of implants. Recently, there has been renewed
interest in magnetic attachments (MAs) for use in IODs.

I0Ds are known to be effective for improving denture stability as well as for preserving the residual
ridge. MAs, which receive the occlusal force on the plane, have also been demonstrated to be effective for
preserving the residual ridge and supporting occlusion. In a super-aging society with an increasing need
for nursing care, MA-IODs, which can easily be removed and maintained, have high potential as universal-
support dentures. Due to their structural simplicity, MAs are associated with reduced incidences of bite
injuries and scratches. MAs are also suited for use in digital dentistry because their retentive force can
be expressed numerically, and the simplicity of MAs makes them compatible with CAD/CAM dentures
and three-dimensional printers.

These features are anticipated to further enhance the popularity of MA-IODs.

F—7—K (Key words)
w7 % v F A b (Magnetic attachment) . f ¥ 75 ~ s+ —/3—5 > F ¥ — (Implant overdenture)
2= N—=H ) R— b (Universal support) .8 & #t:4 (Super-aged society) . Z4r# (Nursing care)
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Preparation and impression of a root coping with a keeper for magnetic dentures

Kazuhiro Nagata
Comprehensive Dental Care, Niigata hospital, The Nippon Dental University
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Abstract

A root coping with a keeper fabricated using a root cap and post is the primary component of a
magnetic denture. This component is used as a retainer for overdentures, thus increasing the risk of
secondary tooth caries and/or periodontitis.

This article explains the accurate technique for the preparation and impression taking of abutment teeth
to prevent such complications.

The technique involves the reduction of deep and infrabony pocket depth by the use of ultrasonic
scalers or Er-YAG laser to maintain the biological width of abutment teeth after tooth preparation. The
impression-taking procedure that uses a cleaning syringe to prevent the incorporation of air bubbles
entrapped by lentulospirals is described.

F—J—RK (Key words)

F— N—fFRTEA (root coping with keeper)
FHEMIEL (tooth preparation)

FIR 1S (impression taking)

Wk 7 4 v F A » h B (magnetic denture)
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Details of handling magnetic attachment dentures from the perspective of the dental technique

Masateru Yamashita
Wada Precision Dental Laboratories CO., LTD
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Abstract

When choosing restorative appliances with magnetic attachments, we can consider several denture
designs based upon each patient’s condition, the preference of the dentist making the prognosis, or the
point of view of the dental technician who fabricates it. Moreover, we need criteria for judging whether
we need to choose magnetic attachments for the functional aspects of the abutment appliance, which
needs support, bracing, and retention as a restoration for a missing part. It is obviously important that we
understand the character of the abutment appliance apart from the magnetic attachments. Taking into
account the merits or demerits of applying magnetic attachments, we will explain the process for judging
criteria from the dental technician perspective in order to design or fabricate restorative appliances for
missing parts.

*F—7—R (Key words)
w7 % v F X+ (Magnetic attachment), #EBEG/KTE (free-end missing),
TE) ) #EFE) (support -bracing cretention), FHEOEjE (movement of denture)
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The commission report of the ISO corresponding committee
Working toward the international standardization of dental magnetic attachments
— ISO / TC106 meeting in Milan —

Yukyo Takada
Chairperson of the ISO Corresponding Committee
Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry
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2017 SE\ZERAHHRENE 7 & v F 2 A v N OEIEHE ISO 13017 2 EMUGET 2 M 2 72720, F4FE 4 A2
(%ﬁ%ﬁ%%ﬁ HHeR) HFEZITW, NPEREIC Lo THHFEL LCransz. 8 HIZISO/ TC 106 D4E
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Abstract

As the regular revision of the international standard ISO 13017 for magnetic attachments occurred
in 2017, an NP (New Work Item Proposal) application was submitted in April of the same year and
approved as a new work by NP vote. At the annual meeting of the ISO/TC 106 (Hong Kong meeting)
held in August, it was decided that the Japanese proposal WD (working draft) would be subjected to DIS
(International Standard Draft) vote. The DIS vote in March 2018 resulted in establishing DIS 13017: 2018;
however, 27 comments were added to it. Although answers to the comments and proposed amendments
were discussed at the annual meeting (Milan meeting), held in September 2018, approval for the FDIS (final
international standard draft) vote could not be received, and it was decided that this draft of the DIS after
revision should be subject to a second DIS vote. This article outlines our activities on the regular revision
of ISO 13017 and reviews the summary of the Milan meeting held in 2018.

F—7—K (Key words)
WERVHBE T 7 v F A 2 b (Dental magnetic attachment)
FEI P AZE A b (International standardization)
| AR HE A LA (ISO) (International Organization for Standardization)
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Change in retentive forces with a horizontal shift of oval-shaped dental magnetic attachments

Masatoshi Takahashi, Hirofumi Yamaguchi and Yukyo Takada
Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry

Abstract

Previous studies revealed that the retentive forces of circular-shaped dental magnetic attachments
decrease with an increase in horizontal displacement. In this study, the retentive forces of oval-shaped
dental magnetic attachments in different horizontal positions were measured and the relationships
investigated. The mechanism leading to change was studied using models.

The oval magnetic attachments used were: GIGAUSS (cup-yoke type) and MAGFIT (sandwich type).
Retentive forces were measured, as per ISO 13017, in various positions whereby the center of the
magnetic assembly and that of the keeper were shifted horizontally along the major or minor axis at
intervals of 100 um.

Retentive forces of both sets decreased with an increase in the horizontal displacement. The decrease
was not uniform, and the curve had many inflection points. Analysis using mathematical formulas
established that the retentive force of the cup-yoke type is influenced by the contact surface area of the
disk-yoke to keeper in addition to that of the cup-yoke to keeper. On the other hand, when the center
of the sandwich type shifts along the major axis, the contact surface area of the yoke to the keeper
influences the retentive force. When the center shifts along the minor axis, the consequent change from a
closed magnetic circuit to an open magnetic circuit determines the retentive force.

F—7—NK (Key words)

WEHRE T % v F 2~ (dental magnetic attachment)
HMEFFJ) (retentive force)

KFF M3 (horizontal shift)

B (closed magnetic circuit)

* 2 FA v FHl (sandwich type)
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Characteristics of the attractive force of a magnetic attachment with an optimal structural design
using a three-dimensional finite element method
- Influence of the inclination angle of the attractive surface -

Hirokazu Kumano", Hidenori Nagai", Ryo Kanbara", Tatsuhiko Masuda", Yoshinori Nakamura",
Hiroko Nakamura", Kazunobu Shoj i Nobuhiro Hasegawal), Ryohei Matsukawa', Wakako Fuj inami",
Norinaga Kojima", Yukyo Takada® and Jun Takebe"

1) Department of Removable Prosthodontics, School of Dentistry, Aichi-Gakuin University
2) Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry

Abstract

We investigated the influence of the inclination angle of attractive surfaces on the attractive force in
a magnetic attachment with an optimal structure design by using the three-dimensional finite element
method. Two types of analysis models were constructed: a basic model and an optimal model with
an optimal structure design. In the analysis, the attractive forces were calculated when the magnetic
assembly and the keeper were in contact with each other and in the inclination condition where one of
the keepers was a fulcrum and the other end was detached and inclined at various angles. There were
21 different inclination angles of attractive surfaces ranging from 0 to 20 in one-degree increments. Finite
element analysis revealed that the magnetic flux density inside the magnet assembly decreased when
the inclination angle of the attractive surface increased in both the basic and the optimal models. The
attractive forces of both of the two models also decreased in inverse proportion to the inclination angle of
the attractive surfaces. The results of this analysis suggest that the magnetic attachment with an optimal
structural design is strongly influenced by the inclination angle of the attractive surfaces. (188 words)
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Three-dimensional finite element stress analysis of the tissue around the abutment tooth by the
difference in the keeper angles of the most posterior molar in magnetic attachment dentures

Ryo Kanbara, Hirokazu Kumano, Yoshinori Nakamura, Kazunobu Shoji, Riko Aoyama, Jun Takebe
Department of Removable Prosthodontics, School of Dentistry, Aichi Gakuin University

Abstract

The application of a magnetic attachment to the most posterior molar is effective as the most posterior
support region of the denture. However, a good clinical prognosis is rarely provided, for the abutment
tooth is located under the denture base with poor self-cleaning properties.

In this study, we investigated the mechanical influence of the angular difference of the keeper surface
applied to the molar most posterior to the abutment teeth and surrounding tissues using the three-
dimensional finite element method.

The analysis model was constructed using a mandibular cast model manufactured by Nissin Co., Ltd.
In the prosthetic design, the overlay prosthesis was made by applying a magnetic attachment to the
mandibular left second molar. Analysis items were modeled by setting the keeper surface parallel to the
occlusal plane, and the keeper surface was set perpendicular to the tooth axis of the abutment.

The analysis results showed the relaxation of the stress distribution in the mandibular left second molar
in the model in which the keeper surface was set perpendicular to the tooth axis of the abutment. In
addition, a decrease of the periodontal ligament burden area and an increase of the mucous burden area
could be confirmed.

*F—7—NK (Key words)
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A study of the attractive force of magnetic attachments on keepers mounted in parallel in a coping

Nakabayashi Shinya, Higuchi Naoki, Nagai Eiichi, Sanada Juntaro, Ootani Kenji,
Ohyama Tetsuo, Yasuda Hiroyasu, Tsukimura Naoki, Ishigami Tomohiko
Department of Partial Denture Prosthodontics, Nihon University
School of Dentistry

25

W7 5 v F Ay M, F—78=2REPICINE 29 4 AR EREZEIRL, BEHRNIZ1 DO F —/3—
BT AR TH L. L LEIBIHIOEREIZ L > T, WEH 2 LS5 B THRIEIZNE
WA XD 20DF —/)X—% WHIZHET ALEDRH LD, WHET S vF 2y M 1 DOMERHNIZ 2D
WH L7z & EOFREICOWTHE X 2 KIFZETIE, BMET7 5 v F A 2 M X B HREOREMEZ ML
LI ERHEMELT, BOWSIHTHIHMET 7 v F 4~ (D600,DS00) 128f L T/INE W5 % A 51
7% v F 22 b (C300,C400) & WEHIALE L 725 %2 515E ) BRERICCHlE L, fHRICOWT 1 IehLE 758
ST B L O Turkey D% EILEMEIZ X 2 FHEHENT % 1T - 72 (p <0.05).

i & LT, C300 3B LU C400 % IBHIELTE L 725 1771%, D600 B & U D00 Hifhf FiEF o5 [J) & X
THBINSWEZRL72A%, C300 8 & U8 C400 DHEMEHE & MR CHRBOLELX LIV M ESEL T &
AURIZE Tz,

Abstract

When using a magnetic attachment, the size and form of the keeper are selected to fit within a non-
circular cross section of the root, and it is common to design one keeper in the root.
Also, depending on the shape of the cross section of the root, two small keepers may be mounted in
parallel on the root surface in order to improve the attractive force.
However, there has been no report on the usefulness of arranging two parallel magnetic attachments in
one coping.
In this study, in order to improve the stability of dentures with magnetic attachment, a low attractive
force magnetic attachment (C300, C400) arranged in parallel was compared to a high attractive force
magnetic attachment (D600, D800) alone. The attractive force was measured by a tensile test, and the
results were analyzed by one-way ANOVA and Tukey tests (p <0.05).
The attractive force with C300 and C400 mounted in parallel showed a significantly smaller value than
the attractive force when D600 and D800 were used alone.
However, it is suggested that a parallel arrangement improves the stability of dentures more than a
single use.

F—0—K (Key words)
SR (magnetic assembly), BRI (the cross-section of the root form)
WHIELE  (mount in parallel), FEth DMERFZ7%E (the denture stability)
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Case Reports of a Removable Partial Denture Using Magnetic Attachments for a Successful
Prognosis of Abutment Teeth

M. SONE, Y. MIYOSHI, F. NARUMI, T. MATSUKAWA, S. UCHIDA, M. HAMASAKA, S.
SOMEKAWA, D. MATSUMOTO, K. TAKAHASHI, M. SUZUKI, T. YOSHIDA, N. KOYAMA, D.
SAKAMOTO, K. OKAMOTO, and S. OHKAWA
Division of Removable Prosthodontics, Department of Restorative and Biomaterials Sciences, Meikai
University School of Dentistry

Abstract

This report describes two clinical cases. In both cases, the abutment teeth that acted as retention

elements for the dentures were detached due to secondary caries and excessive occlusal force. The
patients were dissatisfied with the retention of their denture. However, radiographic examination showed
that the crown-root ratio of abutment teeth must be improved for a successful prognosis.
After the initial preparation, a removable overlay denture with coping-type magnetic attachments was
fabricated as a definitive prosthesis, and keepers of the magnetic attachments were fixed to the remaining
radicular teeth. As a result, the crown-root ratios of the abutment teeth were improved, and patients’
complaints of functional dissatisfaction were resolved.

F—7—NK (Key words)
Wk 7 % v 9 A~ b (magnetic attachment), B IL (crown-root ratio)
Fo01%: (successful prognosis)
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