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THE 11TH INTERNATIONAL CONFERENCE ON MAGNETIC APPLICATIONS IN DENTISTRY

GENERAL INFORMATION

The Japanese Society of Magnetic Applications in
Dentistry (President: Prof. Tomohiko Ishigami, Nihon
University) is a scientific association founded in 1991
and is devoted to furthering the application of magnetism
in dentistry. The 11th
Magnetic Applications in Dentistry organized by JSMAD

International Conference on
will take place on the Internetas follows.

Meeting Dates:

Monday, March 5 to Friday, March 23, 2012

Location:

JSMAD web site: http://wwwsoc.nii.ac.jp/jmd/index-e.shtml
General Chair:

Prof. Yoshimasa lgarashi

(Tokyo Medical and 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 10th 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 viathe Internet.

Publishing Charge for Proceedings:

After the conference, the proceeding will be published.
The publishing charge is 8,000 JPY per page. (No

charge for invitedpaper.)

GUIDELINES FOR PRESENTATION

Deadlines:

Entry: January 30, 2012

Poster submission: February 24, 2012

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 Kaniji, 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
further

presentation after the meeting dates. For

information, send e-mail to msato.rpro@tmd.ac.jp
CONFERENCE SECRETARIAT:

E-mail: msato.rpro@tmd.ac.jp
Tel: +81-3-5803-5744, 5749 or 5842
Fax: +81-3-5803-5842

Visit JSDMD Home Page for updates!
Http://www.jsmad.jp/
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Physics of a superconducting ferromagnet

Noriaki Sato
Department of Physics, Graduate School of Science, Nagoya University

28
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Abstract

Superconductivity and ferromagnetism have been considered to be antagonistic until the recent
discovery of superconducting ferromagnets in which they coexist. The new family of ferromagnets
forced us to modify our understanding of the correlation between them. Here, we present our
recent activities on these novel materials together with explanations on phase transition,

quantum mechanics, superconductivity, and ferromagnetism.

F—2J—NK (Key words)

s (superconductivity)

T (magnetism)
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Influence of MRI on inserted Dental Magnetic Attachments

Toshio Hosoi
Tsurumi University
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Abstract

Purpose : The purpose of this symposium was to evaluate the influence of MRI on inserted
magnetic attachments from the perspective of safety and for the production of manuals.
Methods : The safety standard committee of the Japanese Society for Magnetic Applications
in Dentistry held a symposium entitled "Influences on Magnetic Attachments during an MRI
scan" at the 20th annual conference of the society. Results: 1. There have been 32 articles
regarding MRI and keepers, which have been reported in academic journals after 1991. 2. The
dislodgement of keepers was not caused by the deflection force and torque of MRI when the
cementing of the keepers was sufficient. 3. Increases in temperature around keepers did not
exceed the prescribed temperature of 0.5°C when MRI scans were conducted within 15 minutes.
4. Although the appearance of artifacts due to keepers could not be avoided, the size of the
artifacts differed depending on the number and inserted area of keepers and MRI sequences.
Conclusion : Although there are no problems regarding the bio-safety of keepers during MRI
scans, the KB system, in which keepers are easily removable, is desirable when MRI
interpretation is difficult due to artifacts.

F—2O—NK (Key words)
R T 4 7 4 v b (dental magnetic attachment) # 5 NE H{% (MRD
F e (keeper) LA IE (safety standard)

T—=F 7577 b (artifact)
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Magnetic Attachment and MRI Artifact
— Focusing on the Review of the Literature Published Mainly in the J J Mag Dent —

Hiroshi Mizutani
Division of Oral Health Science, Graduate School, Tokyo Medical and Dental University
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Abstract

Articles, abstracts after presentations published in J J Mag Dent from 1992 to 2010 and
articles searched by Pub Med with key words MRI artifact and magnetic attachment were
selected in this study. Totally 43 papers were examined and evaluated. Artifact area, magnitude
of magnetic susceptibility, MRI sequence parameters were considered. The results were as
follows; 1) Thirteen papers out of 43 were regarding prevention methods of MRI artifact used
with removable keeper, 25 out of 43 were regarding artifact area (volume), and the remaining
5 were others. 2) Artifact area in Spin echo is smaller than that in Gradient echo or in Echo
planner image under the same condition. Also, artifact of T1 weighted image 1s smaller than
that of T2 in Spin echo. 3) It is not always true that artifact from strong static magnetic
field MRI (1.5T) 1s larger than that from weak MRI (0.5T). 4) Ordinary, artifact caused by
magnetic keeper does not disturb brain stem MRI.

F—2J—NR (Key words)
M L E a2 — (review of literature) WMk 7 % v F % » b  (magnetic attachment)
MRI7—F 777 b (MRI artifact) Wi b7 —F 7 v 7 + (susceptibility artifact)

MRIv—27 x v 2R (MRI sequence)
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The effects of dental magnetic attachments on MRI

— From the perspective of an oral radiologist —

Tohru Kurabayashi
Oral and Magxillofacial Radiology, Graduate School, Tokyo Medical and Dental University
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Abstract

MRI i1s an imaging technique that does not utilize 1onizing radiation and can provide excellent
soft tissue resolution. MRI is now considered the most useful modality for vascular, tumorous,
and other diseases in the brain, and its clinical applications are becoming increasingly
widespread. However, close attention is required during MRI because patients are placed in a
high magnetic field. Recently, we have been able to easily obtain detailed information about
the safety and risk of many kinds of biomaterials during MRI from manufacturer information
or websites, which are very helpful for the prevention of serious accidents during examinations.
We consider it our responsibility to provide similar information concerning dental metallic
materials including magnetic attachments.
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Witk % » 7 2 ~ & (magnetic attachment) A (magnet)
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Assessment of Dental Magnetic Attachment for MRI

Mikage Hasegawa
Department of Partial Denture Prosthodontics, Nihon University School of Dentistry
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Abstract

Introduction: The aim of this study was to evaluate the artifact and the risk of injury from
RF heat and displacement force to a patient with a keeper composed of metallic dental
material during an MRI procedure, according to the ASTM standard. Methods: Measurements
were performed on Achieva 3.0-T Nova Dual, Signa HDxt 3.0T, General Electric, and AIRIS
Elite 0.3-T to evaluate the GIGAUSS (GC) keeper, keeper with an implant, and keeper with
coping about RF heating, deflection angle, and artifact. Results and Discussion: The temperature
did not increase more than the acceptable limit of 0.5 °C for 15 min. The deflection angle of
the keeper exposed to the 3.0-T MR system was not measurable because the angles were
beyond themeasurement limit. Keepers required an additional load. The artifacts depended on
various operation parameters; however, the spin-echo artifact of the keeper seems to be within
4.0~8.0cm radius from the keeper.

F—2J—NR (Key words)
R T 4 7 4 v b (dental magnetic attachment) % dEEEE (MRD
Fsv— (keeper) L FLHE (safety standard)

T—=F 7577 b (artifact)
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MR examinations of patients with magnetic attachments
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Department of Removable Prosthodontics, Tsurumi University School of Dental Medicine
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Abstract

There are a number of problems with carrying out magnetic resonance examinations that
might involve a magnetic attachment. 1) The keeper can detach from the abutment tooth. 2)
Artifacts resulting from the keeper can affect the interpretation of MR images. 3) When the
doctor that requested the MR examination is given the task of carrying out the examination
and finds that a keeper is present, he may avoid the MR examination. 4) The magnetic
attachment can lose its magnetic force following the MR examination. The dentist may warn
patients of these points verbally or in writing. When a craniocervical MR examination is
carried out in a hospital, the medical personnel will probably not have a very accurate
understanding of magnetic attachments. When MR examinations are carried out at dental
universities, they are almost always examinations of jaw joints, tumors, or inflammation. A
keeper will produce artifacts that hinder the interpretation of MR images and should, therefore,
be removed. One possible way to resolve problems with MR examinations is to provide MR
equipment manufacturers with information. We recommend the inclusion of a section about
magnetic attachments in the installation guidelines and product documentation.

F—0—NK (Key words)
MRI (magnetic resonance imaging)
T—F 757 b (artifact)

F—v— (keeper)
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Dental Cement Strength for Luting to a Magnetic Keeper of Keeper-Bonding Technique

Yuki Abe', Mikage Hasegawa', Tendo Uchida', Misa Kiuchi',
Masakazu Morokuma', Daisuke Akita', Norio Shibuya', Yutaka Ogawa',
Eiichi Nagai'?, Naoki Tsukimura'’, Tomohiko Ishigami' '’
'"Department of Partial Denture Prosthodontics, Nihon University School of Dentistry

*Division of Clinical Research, Dental Research Center, Nihon University School of Dentistry

Abstract

The magnetic attachment system is the recommended keeper-bonding (KB) technique, in which
the keeper is cemented directly to the coping due to keeper cause an artifact in the MRI. In
the KB technique, the conventional dental luting cement may be useful to prevent any damage
to the coping caused by keeper removal. We evaluated 4 types of dental luting cements using
retentive force and durability tests. The cements used were a zinc phosphate cement, a glass
lonomer cement, a polycarboxylate cement, and a resin-modified glass ionomer cement. The
keeper cemented to the Au-Ag-Pd alloy tray. After 30 min, the prepared specimens were
storedin distilled water at 37 C for 24 h. These retentive forces were measured before and
after 2,000 thermocycles and a tensile test of the attraction force of the magnet. The results
were analyzedwith a Steel Dwass test and Dennett's test. Fuji Luting S showed much higher
retentive force than conventional dental luting cements. After the durability tests, the retentive
force of all dental luting cements was somewhat decreased. The findings suggest that, under
the load conditions used in this test, there was little influence on the retentive force of the
four kinds of cement.

F—O—NK (Key words)
Witk 7 % w52 v b (magnetic attachment) T S AL e i (MRD)
F—N—RKRrF 4 71 (keeper-bonding technique) A Vb (cement)
HEFF 1 (retentive force)
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Effects of the housing for the magnetic assembly on the attractive force
of the magnetic attachment

Yoshihiro Maeda, Yasuko Takayama', Fujio Tsuchida', Natsuko Kamada',
Yukihiro Mizuno, Chikahiro Ohkubo', Toshio Hosoi’
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Abstract

The use of a resin or metal housing i1s recommended for a magnetic assembly when it is
attached to the denture base. The attachment technique is easy, and the fixing accuracy can
be improved by enclosing the magnetic assembly within the housing. The purpose of the
present study was to evaluate the effects of the housing materials for magnetic assemblies
on the attractive force of magnetic attachments. PHYSIO MAGNET 35 was used in this study.
The attractive forces of five magnetic assemblies on one keeper coping were measured as the
control. Both resin and metal housing were then fabricated for the same magnetic assembly,
and the attractive forces were also measured. A statistical analysis was performed using the
Scheffé's multiple comparison method (a =0.05). The metal housing showed the lightest
attractive force (4.59%0.04 N), followed by the resin housing (4.45%£0.03 N), and the control
(4.17£0.13 N). Although major differences among the three samples could not be observed,
the differences were significant (p<0.05). While the fabrication of a metal housing is time-
consuming and costly, the efficiency of the housing can be improved for fixing the denture
base, and greater attraction forces can be obtained.

F—2J—NK (Key words)
Wk % v F £ v b (magnetic attachment) T A R A (magnetic assembly)
N T (housing)
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Retentive force of a magnetic attachment applied on the proximal surface -Part 2-

Yoshiya Miyama, Yukihiro Mizuno, Fujio Tsuchida', Norio Takishin’,
Minoru Abe', Chikahiro Ohkubo', Toshio Hosoi®
Dental Technician Training Institute, Tsurumi University School of Dental Medicine
'Department of Removable Prosthodontics, Tsurumi University School Of Dental Medicine
*Tsurumi University

Abstract

The efficiency of magnetic attachments applied on the proximal surface of abutment teeth
has been evaluated. The purpose of this study was to investigate the effects of the placement
angles of the keepers and the location of loading points on the retentive force. A model of
a free-end saddle was employed with the mandibular first premolar as an abutment. Using
PHYSIO MAGNET 35 (Nissin Co.), keepers were fixed on both the mesial and distal surfaces
of the abutment teeth. The fixation angles of both keepers were 2°, 4°, or 6° to the direction
of removal. After magnetic assemblies were fixed to the framework, the retentive force was
measured by tensile testing. The tensile load was placed on five points, namely, the central
and the distal points of the abutment tooth, the second premolar, and the first and second
molar regions. The location of the loading points slightly affected the retentive force. When
magnetic assemblies were applied on both proximal surfaces of the abutment tooth at placement
angles of 2° and 4°, adequate retentive force could be obtained. The effects of mechanical
interlocking were observed when the placement angle of the keepers was small.

F—20—NK (Key words)
W7 & » F £~ b (magnetic attachment)
B e M (proximal surface of an abutment tooth)
HERF ] (retentive force)
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Attractive force analysis of implant magnetic keeper using three-dimensional
finite element method
— The effect of screw hole design for retention —

Hirokazu Kumano, Yoshinori Nakamura, Takamitsu Iwai, Ryo Kanbara,
Tatsuhiko Masuda, Hiroko Nakamura, Kiichiro Okamoto, Takayuki Kawaguchi,
Yuzo Ohno, Yukyo Takada', Yoshinobu Tanaka
Department of Removable Prothodontics, School of Dentistry, Aichi-Gakuin University
'Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry

Abstract

The clinical applications of magnetic attachments with implant overdentures have become
more common with progressive advances in implant materials and methods of use. An implant
magnetic attachment is secured to a implant fixture using a retaining screw. All screw designs
require a superior surface access hole on the the magnetic keeper for placement and removal.
These keeper screw access holes used may be of different dimensions depending upon the
proprietary instrument size requirements for each design. Few studies are available regarding
the influence of a screw hole on attractive force. The purpose of the present study was to
analyze the effects of differential screw access hole dimensions to an implant keeper upon
attractive force and magnetic field using the three-dimensional (3D) finite element method.
An influence of the screw hole configuration on an implant abutment attachment magnetic
keeper surface was analyzed using three-dimensional finite element method, and the following
results were achieved. Oversaturated magnetic flux density was observed inside a keeper
around a screw hole in the model with a screw hole in the middle.

F—D—NR (Key words)
Witk 7 % » F £ v b (magnetic attachment)
GIRE R (finite element method)
W5 T (magnetic analysis)
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The effect of different keeper-tray materials burn-out incineration
on casting investment during burn-out procedures

Taro Kogiso, Yoshinori Nakamura, Yoshihiro Ohno, Masaki Hata,

Kensuke Hayashi, Takayuki Kawaguchi, Hiroyasu Konno, Koichi Shiraishi,
Kiichiro Okamoto, Yuzo Ohno, Yukyo Takada', Yoshinobu Tanaka
Department of Removable Prothodontics, School of Dentistry, Aichi-Gakuin University
'Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry

Abstract

Fabrication methods of the magnetic attachment keeper component for restorative placement
have included casting or cementation procedures. A cementation method, previously reported,
utilizes a ready-made plastic pattern for investment burn-out and casting in a dental alloy.
This technique does not subject the keeper surfaces to casting procedure roughness or
deformations. The keeper is then directly cemented to the cast coping holder and is not
subjected to casting procedure heat distortion and is thus a recommended method. Cast keeper
coplng housings require good casting accuracy as errors will prevent accurate positioning and
seating of the keeper to the housing. Laboratory or chairside adjustment of these castings
may be occasionally required. A new prototype keeper pattern using a keeper -tray has been
reported. The casting precision of these prototype keeper patterns has been found to be
superior to available proprietary preformed keeper housing patterns. The purpose of the
present study was to compare investment material use and casting surface roughness for
different samples of cast keeper housings from burn-out to casting, to elucidate the casting
problems and error onset and to investigate casting defects different coping patterns.
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Abstract

Magnetic attachments have been applied clinically in various cases, and the present paper is
a report of an investigation of prospective magnetic attachments that have been carried out
since 2003 by the Japanese Society of Magnetic Applications in Dentistry (JSMAD). The
transition of the probing depth (PD) of abutment teeth was measured, and the changes of
the conditionsof periodontal tissue were evaluated. The PD was measured using a 6- point
method immediately before delivering prostheses. Patients were recalled in 5 years, and the
PD was measured again. This time, 7 universities belonged to the JSMAD, represented by
the authors of this paper, participated in this study. However, 28 patients were censored,
leaving 42 patients to participate in the study. The results of prospective observations of
magnetic attachments from the point of the transition of PD for 5 years are given below:
1. The PD of the abutment teeth increased over a 5-year period.
2. Significant differences were observed from the initial PD and that obtained 5 years later
for maxillary plates, females, female/resin plates, and cuspids.
3. Significant differences were observed between residual and extracted teeth, male/metal
plates, and female/metal plates of initial PDs.
4 . Significant differences were observed between female/metal plates and female/resin plates
for the PDs measured 5 years later.
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How to brush an attachment?
Oral hygiene instructions to Magnetic attachment denture patients for dental hygienists

Y. Sakakibara', T. Yasui', K. Matsushita', M. Yamaguchi', T. Masuda®, A. Ando’,
K. Shyoji*, R. Kanbara®’, Y. Nakamura®’, T. Kawaguchi’, Y. Ono’, Y. Tanaka®
'Dental Hygienist Section, School of Dentistry Aichi-Gakuin University Hospital

*Department of Removable Proshodontics, School of Dentistry, Aichi-Gakuin University

Abstract

Patients with specialized attachments are frequently encountered in a normal hygiene practice.
Patients using partial dentures with special magnetic attachments are satisfied with esthetic
result of treatment and their improved chewing ability. The patient was a 42-year-old female
with several chief complaints including: poor esthetics, difficulty in chewing, and malocclusion.
A magnetic attachment was used for the retaining abutment and final restoration. The chief
complaints were addressed and reported improved upon. The patient stated satisfaction with
prosthetic result and outcome. The present case was previously reported. Although the present
patient achieved a satisfactory PCR result, identical brushing methods cannot be used for all
patients. The brushing methods may be changed in response to a patient's dexterity. The
importance of prostheses plaque control and complex restorative attachment structures are
confirmed. It 1s important for doctors and dental technicians to not only seek functional and
esthetic results but also provide for hygienic maintainability. Dental hygienists should give
appropriate advice to each patient for correct tooth brush selection and recommended techniques
considering the patient's age, dexterity, and individual awareness.

F—2J—NK (Key words)
Witk 7 % » F # » b (magnetic attachment) AVTF VR (maintenance)
75y vy IHE (brushing materials) 75w v 7 i (brushing methods)
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