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THE 13TH INTERNATIONAL CONFERENCE ON MAGNETIC APPLICATIONS IN DENTISTRY

GENERAL INFORMATION

The Japanese Society of Magnetic Applications in
Dentistry (President: Shinichi Masumi, Kyusyu Dental
University) is a scientific association founded in 1991
and is devoted to furthering the application of magnetism
in dentistry. The 13 th
Magnetic Applications in Dentistry organized by JSMAD

International Conference on

will take place on the Internet as follows.

Meeting Dates:

Monday, March 3 to Friday, March 21, 2014

Location:

JSMAD web site:http://www.jsmad.jp/international-e.shtml
General Chair:
Prof. Hisashi
Hokkaido
Subjects:
Researches and developments related to dentistry and

Koshino, Health Science University of

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 13th 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 8,000 yen per page. (No

charge for invited paper.)

GUIDELINES FOR PRESENTATION

Deadlines:

Entry: February 4, 2014

Poster submission: February 28, 2014

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
patients must be obtained. Waivers must be obtained

informed consent from the subjects or

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 meeting23@jsmad.jp

CONFERENCE SECRETARIAT

Hideki Aita, Health Science University of Hokkaido
E-mail : meeting23@jsmad.jp
Tel © +81-133-23-2863 Fax : +81-133-23-2863

Visit JSDMD Home Page for updates!
Http://www.jsmad.jp/
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The Caterpillar Turns into the Butterfly

Yoshinobu Tanaka
Department of Removabie Prosthodontics, School of Dentistry, Aichi-Gakuin University,
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Abstract

Fourteen years were spent completing the necessary groundwork for the officially recognized
acceptance of a new magnetic attachment that provides intriguing new patient treatment
options 1n a safe and clinically accepted manner. Now, after 20 years, this unique clinical
system has gained worldwide acceptance as an unofficial new treatment methodology and has
received the endorsement and final document acceptance by the International Standards
Organization (ISO).

In general, we wish to remember the many challenging episodes of design and testing that
were overcome during the development and completion of this work. The meeting of these
many challenges 1s a story in itself and may be useful for corollary projects or future
endeavors.

The oral environment requirements for use of dental attachments with removable or fixed
prosthetic devices are very demanding. Although other high performance magnets have been
invented, the technical demands of the new magnet require sequential evaluation of problems
to be overcome before the best design solution can be reached. These points seem small but
are 1mportant for the successful development of any new project or design. The careful
application of new technology permitted the "caterpillar" attachment to grow into a new
"butterfly" attachment technology to create new useful designs in clinical patient treatment.

F—O—NR (Key words)

W7 4% v F * » &+ (magnetic attachment), Bi% (development), f%iBIE (magnetic circuit),
& & (corrosion), SAHIEIMEE (maxillofacial prosthetics)
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Magnetic dental research in Tokushima began by the proposal of Dr. Sasaki. The Sm-Co
magnets were first used for retaining an overdenture, followed by Pd-Co dental casting
ferromagnetic alloys developed in cooperation with Hitachi-Metals Co. Later, various magnetic
dental applications were tried. The preliminary research by numerous doctors in the dental,
medical and engineering fields in Tokushima was considered to be very useful for subsequent
development of magnetic dentistry in Japan.
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1 S B T 9 (magnetic dental research)
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Pd-CotiiftehiE &4 (Pd-Co dental casting alloys)
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Troubleshooting Tips for Magnetic Attachment Applications
Based on Clinical Practice Guidelines
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Abstract

In an era of drastic changes in population composition and disease structure, evidence-based
medicine and improvement of QOL are demanded for accountability in clarifying human
rights and medical care options. Since clinical practice guidelines (CPGs) have become an
integral task of each academic society, the council for dental care of the Japanese Society of
Magnetic Applications in Dentistry (JSMAD) performed a questionnaire survey in preparation
for CPGs for magnetic attachments (MAs). A total of 147 clinical questions (CQs) were returned
and divided into five categories according to their applications. The categories dealt with
implants, type of defect, occlusion and periodontics, arrangement and configuration, and
management and other issues.

Fourteen typical CQs for CPGs were selected. The committee asked the prosthodontic
departments of several universities to respond to each CQ to formulate corresponding CPGs.
However, relating literature for each CQ was lacking, and formulating CPGs according to
the GRADE group system was quite complicated because of the property of prosthodontic
research. Therefore, the committee organized a symposium on "Formulating Clinical Practice
Guidelines for Magnetic Attachment Applications" at the 21st annual academic meeting. At
the symposium, experts with CPGs were asked to introduce the method of collecting evidence
and the Delphi method to produce a certain consensus from the clinical experts because of
the lack of evidence in the questionnaire survey.
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The committee asked 71 clinical experts named "Experts Group for Clinical Consensus" to
reply to the same questionnaire two different times according to the Delphi method. Eleven
outcomes that were affected by MAs in each CQ were selected and were evaluated with a
rating scale from -5 to +b. As a result, 38 experts replied, and the distribution of each outcome
tended to converge.

With this background, an educational symposium of clinical merit, demerit, and troubleshooting
tips for magnetic attachment applications was held by the president and vice president at
the 22nd annual academic meeting. A number of practical cases were presented, and the
importance of CPGs and methods of formulating them to reflect the specialty of JSMAD

were discussed.
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Measures against clinical trouble for the magnetic attachment
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Abstract

The magnetic attachment 1s a very useful item for prosthodontics treatment. It is important
to understand that the magnetic attachment has both advantages and faults. Clinical trouble
for the magnetic attachment may include the following: early cause of abutment tooth
mobility, loss of magnetic force, gingival atrophy of the coping, and detachment of the
magnetic assembly from the denture. Preventable troubles are under clinical notice. This
report discusses some of the measures against clinical trouble for the magnetic attachment.
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Abstract

In this study, I exhibited a recent case that I performed. In the process, I examined the
usefulness of the dental magnetic attachment by noting differences in various forms, such
as an overdenture, a free-end saddle denture, a bounded saddle denture, and a bridge.
Furthermore, I considered in what way the dental magnetic attachment was superior to other
retainers.

The results were as follows:

1. The application to an overdenture is very positive in making use of the characteristics

of the magnetic attachment.

2. When applied to a removable partial denture, a bounded saddle denture does not have
any problems. However, in the case of a free-end saddle denture, it is necessary to
consider the number of abutment teeth.

3. While the application to a bridge i1s very useful, it 1s thought that a removable bridge
has more advantages than a fixed bridge.

F—2O—NK (Key words)

Wit & » F £~ b (magnetic attachment) #—/X—F v F v+ — (overdenture)
N—=Y ¥y VT VF +—  (partial denture) I < A (removable bridge)
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Abstract

A committee aimed at developing new magnetic devices in the dental and medical fields
was organized in the fiscal years of 2011 and 2012. This article describes the questionnaire
results on new magnetic uses conducted by this committee and outlines visions and extensions
of magnetic use in the dental and medical fields.
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Development of metallic biomaterial with MRI compatibility
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Abstract

Medical advancement has required the development of a new alloy having less magnetism.
Diagnosis by MRI has become very popular, and the static magnetic field intensity of the
apparatus has increased. A metal artifact 1s produced in MRI from the difference of magnetic
susceptibility between the metal biomaterial and the surrounding tissues. This artifact may
make diagnosis difficult, and production of non-magnetic materials is expected. An understanding
of magnetism 1s needed to realize that the main cause of magnetism 1s the magnetic moment:
an orbital, the nuclear, and a spin magnetic moment. Although the influence of the spin
magnetic moment 1s the largest, it is impossible to handle the atomic structure by general
alloy production. Therefore, another method should be taken into consideration. It is known
that magnetism will change when a crystal structure differs in an alloy with the same
chemical formula. Moreover, certain diamagnetic materials produce a decrease in magnetism
outside the magnetic field. By using those materials, it becomes possible to produce a non-
magnetic material. The authors succeeded in developing a new metallic biomaterial with MRI
compatibility, which consists of Au-Pt-Nb and a metal artifact that is hardly observable by
MRI.

F—O—NR (Key words)
JEWMEAEAN%LTE (non-magnetic metal biomaterial) £@JF7 —F « 7 » 7 b (metal artifact)
Au-Pt-Nb &4 (Au-Pt-Nb alloy) ke —2 v b (magnetic moment)

WA bR (magnetic susceptibility)
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Effects of magnetic fields to osteoblastic cells
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BRI T B HEERRIIC D W TIRLET L DA BIFEPERE SN TV DD, TORIED A 1 =X A
RIS TORV, BEGIEIERICB O TRIGENITIEHET 2 2 EBFMoNTV S, LI IN
¥ TG ZIGH L icmEskik o a2 Big LT, EBEMNEHREiT-T&/k., W7y v F 2 v
FTHEH LTV ARAAAZRAWT, SFMIEOEGE & bicxt 3 2 284 me L, BEICEEHES 0
RICOVWT ORET 2 T 70, R LA FEREE R, 1T oE—Blige it s8 5 2 EAlEET,
IHz & COEFHIADOEKENTZ 5. MO R TS S ABHSG O H IV, FIFmi
OEEGE & M EMEE S Nz, BEGICB W T ORI S N 505, TGRS & AR o&RE I
LOREAICZE LT B, ESITDNA A4 2707 LA AFH L CHRERIC & 28T REOZ(LEFERL
LA, BT ZORBNEEI NI EBLTEIA, KIED A 1 =X L0—iEalomic L.

Abstract

Although biological reactions in response to electromagnetic fields have been reported, the
mechanism of those reactions i1s not yet fully understood. Extremely low frequency (ELF)
magnetic fields are known to stimulate bone formation. We conducted tests to develop a bone
augmentation method using an ELF magnetic field. A machine generating 1T ELF changing
up to 1Hz was used in the study. Proliferation and differentiation of MC3T3-E1 osteoblasticc
ells were promoted by the ELF magnetic fields as well as 250mT of static magnetic fields.
Moreover, gene expressions of the osteoblasts were surveyed by a DNA microarray. The
results revealed that a set of gene groups was stimulated by the ELF magnetic field, but
was not promoted in a L929 fibroblastic cell. In addition, ELF exposure could modulate
osteoblastic gene expressions especially on membrane transfer functions for expressing biological
reactions.

F—O—NK (Key words)
AL B HAZZ B g 455 (Extremely Low Frequency Magnetic Field)
EE i (Osteoblastic  Cells) AR E (Safety Criteria)

pi=U vaau 12857 (Gene Expression)
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Abstract

Recently, digital technologies have become widely available in dentistry. The dental CAD/
CAM system has made especially remarkable progress in recent years and is now available
in the field of dental laboratory technology to fabricate dental prostheses. However, production
of dynamic occlusal morphology with the CAD process i1s still challenging. Therefore, to
reproduce dynamic occlusion exactly, we have developed a "visualization system for occlusal
contact" that consists of jaw motion tracking technology, tooth surface digitizing technology,
and the integration of jaw movement data and digitized tooth surface data. We describe our
unique electromagnetic jaw-tracking technology using a pair of tri-axial coils, outline 1its
advantages, and introduce the applications of jaw-tracking technology for the study of
stomatognathic function.
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A commission report of the ISO corresponding committee working toward

international standardization of dental magnetic attachments
— ISO/TC106 meeting in Paris —

Yukyo Takada, Chairperson of the ISO Corresponding Committee
Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry

Abstract

International standardization of dental magnetic attachments has continued for over eight
vears since the "Development and Standardization of the Dental Magnetic Attachment," a
program supported by the NEDO grant, was started in 2005. After an NWIP (new work item
proposal) was presented at ISO/ TC 106/ SC2 in 2007 (Berlin meeting), a Japanese draft
established by the Magnetic Attachment Standardization Committee (The ISO countermeasure
committee in JSMAD) was approved as WD 13017 (working draft) in 2008 (Goteborg meeting).
WD 13017 was revised to DIS 13017 (draft of international standard) in 2011 (Phoenix meeting)
through CD 13017 (committee draft) in 2010 (Rio de Janeiro meeting). ISO 13017 was published
on July 15 in 2012 after FDIS (final draft of international standard) voting on June 20, in
the same year. A NWIP of Amending ISO 13017 was accepted in 2012 (Paris meeting). This
program was supported by NEDO and METI (Technical Regulations, Standards and Conformity
Assessment Policy Division) grants in Japan.

F—2O—NK (Key words)
R HmE T 2 v F 4~ (Dental magnetic attachment)
PR HEA L (International standardization)

EIBREAE LR (ISO) (International Organization for Standardization)
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Finite Element Analysis of Implant-Supported Overdenture
During Simulated Incisal Clenching
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Tendo Uchida', Norio Shibuya', Hiroyasu Yasuda', Satomi Tadokoro’,
Toshiki Fujimoto' and 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

In prosthetic treatment of mandible edentulous jaw, a two-implant-supported overdenture
(abbreviated IOD) 1s applied more often than an implant-supported fixed prosthesis because
of the simple method used and the reduction of physical load on a patient.

Reported clinical problems of the IOD are premature contact of the incisor and bone
resorption of the mandible molar alveolar ridge caused by wearing of the artificial molar.
However, only a few of these reports have been studied in detail.

This study uses a three-dimensional finite element method to compare the influence of the
IOD on tissue underneath the denture with and without occlusion contact in the molar region.

The analysis showed that the occlusion contact of incisor clenching alone creates load to
the cortical distal bone at the neck of the implant in the case of the mandibular edentulous
jaw patient treated with overdenture of two implant abutments.

The results of this work suggest that occlusion contact in the molar tooth region must be
managed continuously because of the artificial molar.

F—DO—NK (Key words)
A —=N—=5vF v —  (overdenture) {75 b (implant)
JHE PR 5H (edentulous-jaw) 1 A (incisal clenching)

3 IRLH PR R (three-dimensional finite element method)
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Development of magnetic implant keepers
— A study on loosening of keepers by repeated load —

Yoshinori Nakamura, Hidenori Nagai, Takamitsu Iwai, Ryo Kanbara, Tatsuhiko Masuda,
Mizuho Sakane, Shigeo Tanaka, Yuzo Ono, Yukyo Takada' and Yoshinobu Tanaka
Department of Removable Prosthodontics, School of Dentistry, Aichi-Gakuin University
'Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry

Abstract

Implant materials and techniques have markedly improved in recent years. An implant
overdenture with magnetic attachments 1s an excellent retention mechanism and has drawn
attention as one of the implant treatments.

We investigated attractive force and surface treatment methods to develop a safe and
practical magnetic implant system and devised an ideal prototype keeper. Mechanical analysis
was performed using a three-dimensional finite element method to assess the stress-bearing
ability of this implant system for further optimization of a keeper.

In the present implant system, a magnetic attachment is incorporated in the overdenture.
External force is applied to an implant keeper during mastication due to the characteristics
of an implant overdenture. The abutment was attached to a fixture using an abutment screw,
and the implant keeper was fixed on the top. The prototype implant keeper was fixed to an
abutment by the screw structure of a keeper.

The axial force in the tensile direction in a bolt created by tightening the screw and
compressive force in a tightened substance are combined and balanced when there i1s no
external force. However, these forces are decreased by the application of external force, resulting
in the loosening of a screw. Loosening of a keeper during functioning may cause impairment
in the function of the attachment and an increased risk of accidental ingestion and aspiration
of a keeper.

F—2J—NK (Key words)
Witk 7 4 » 7 £ » b (magnetic attachments)
A4 v75 v bHF*F == (Implant keeper) n_L (screw)

HE v (proper torque) 0 Ui (repeated load)
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Influence of the mixed ratios of the casting magnetic alloy and its feeding
head on attractive force between a cast keeper and a magnetic assembly

Yoshinori Nakamura, Kentaro Yoshihara, Takamitsu Iwai, Mizuho Sakane,
Yukyo Takada', Shigeo Tanaka and Yoshinobu Tanaka
Depertment of Removable Prothodontics, School of Dentistly, Aichi-Gakuin University
'Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry

Abstract

Recently, magnetic attachment has been small and spread for clinical use. However, methods
of fabrication using a ready-made keeper attached to a root cap are impossible to apply in
some cases because of the tight space. The root cap made by a cast of used magnetic alloy
1s available for cases in which denture space is tight.

Clinically, used metal has been employed for casting a restoration. However, no report has
been done regarding the influence castings made of feeding head have on the attractive force
of a magnetic attachment. We reported the influence a reused castable magnetic alloy has
on the attractive force.

We changed the rate of feeding head when we made specimens, measured the attractive
force, and analyzed the content rate and segregation of Co. There were significant correlatio
nsbetween the rate of feeding head and content of Co, the attractive force and content of
Co, and the attractive force and condition of segregation.

F—O—NR (Key words)
Witk 7 % » F £ v b (Magnetic attachment)
S S 4 (Castable magnetic alloy) R S (re-casting)
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Laser welding between titanium as a magnetic shielding material and
SUS 447J1 stainless steel

Yukyo Takada, Masatoshi Takahashi, Akira Kikuchi', Hideki Sato®, Akio Izumida?,
Yoshinori Nakamura®, Yoshinobu Tanaka®' and Taichi Tenkumo’
Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry,
'NEOMAX ENGINEERING Co.,Ltd., *Aramachi Sato Dental Clinic
‘Division of Fixed Prosthodontics, Tohoku University Graduate School of Dentistry,
‘Department of Removable Prothodontics, School of Dentistry, Aichi-Gakuin University,
"Liaison Center for Innovative Dentistry, Tohoku University Graduate School of Dentistry

Abstract

In this study, we focused on pure titanium as a nickel-free material used for a shield ring
or a spacer and examined its weldability to SUS 447J1 stainless steel using laser welding.
When titanium was welded to SUS 447J1 stainless steel, some large cracks were observed on
the beads. The running cracks extended to the inside of the beads. According to the simple
bending test, the entire welded zone broke down easily. In the case of the thin titanium
ribbon wedged between SUS 447J1 stainless steel, the bending load below 200g also destroyed
all of the sandwich line. However, an alloy containing a significant amount of titanium, such
as an 83at%Ti-11athFe-6at%Cr alloy, showed some ductility. The reason may be that it might
have a metastable Sphase because of the Sphase at high temperature. Although titanium
can make 1t difficult to control the composition of the bead, the metastable Bphase in the
bead possibly improves the weldability between titanium and SUS 447J1 stainless steel.

F—O—NK (Key words)
Witk 7 % » 7 2 » b (Magnetic attachment) &> — v K8 (Magnetic shielding material)
— B (Laser welding) Fy v (Titanium)

itk 2 = v L 24l (Magnetic stainless steel)
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Materials and internal structures of foreign-made dental magnetic attachments
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"Liaison Center for Innovative Dentistry, Tohoku University Graduate School of Dentistry

Abstract

Domestic dental magnetic attachments have been developed as retainers for prosthetic
appliances that use magnetic attractive force. Recently, foreign-made dental magnetic attachments
have been introduced to the market. However, few Japanese researchers are familiar with
them, and their internal structures and materials are still unknown. The objective of this
study 1s to investigate the internal structures and materials used to make some of the available
foreign-made dental magnetic attachments. Foreign-made dental magnetic attachments, such
as Dyna WR Magnet (Dyna Dental Engineering, Netherlands), Titanmagnetics System (Steco-
system-technic, Germany), MICROPLANT (Gebr. Brasseler, Germany), Maxi Magnet (Technovent,
UK), Magnedisc 800 (ATTACHMENTS INTERNATIONAL, USA), and SMART KIT (Preat
Corporation, USA), were examined. The centers of the magnetic assemblies and keepers were
cut vertically with a diamond cutter, and their cross-section surfaces were observed to investigate
their internal structures. The material compositions of the magnetic assemblies and keepers
were also analyzed qualitatively and quantitatively using an electron probe micro-analyzer
(EPMA, JXA 8900, JEOL, Japan). Most of the foreign-made dental magnetic attachments
are sealed with external covers made of titanium or titanium alloy and have open magnetic
circuits. On the whole, we determined that the foreign-made attachments are much larger in
size than domestically produced attachments.

F—2J—NK (Key words)
N ES R & (Internal structure) B ES (Magnetic circuit)
B R (Open magnetic circuit) FHREES (Closed magnetic circuit)

itk 2 7 v L 24 (Magnetic stainless steel)
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A Case Report of a Magnetic Attachment Denture Using an Immediate
Denture to Maintain the Optimum Mandibular Position

Mineyo Sone, Ayumi Matsui, Fumiko Okutsu, Toshiyuki Kusano,
Takaaki Matsukawa, Yumiko Toyota, Risa Negoro, Shigeru Yorichika,
Shinobu Shimokawara, Kazuhiko Okamoto and Shuji Ohkawa
Division of Removable Prosthodontics, Department of Restorative
and Biomaterials Sciences, Meikai University School of Dentistry

Abstract

To reconstruct a harmonious craniofacial system, it 1s essential to maintain an appropriate
occlusal vertical dimension (OVD). This clinical report describes the use of a magnetic attachment
denture that improved an immediate denture to maintain an appropriate OVD and optimum
mandibular position. As the first therapy, the incompatible fixed bridge in a marginal portion
was removed, and tooth #3 was extracted. Next, an immediate maxillary denture was set on
the portion of the missing teeth. A removable maxillary overlay denture with a magnetic
attachment was put in place as a definitive prosthesis to maintain an OVD. The patient was
satisfied and had comfortable mastication.
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