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THE 15TH INTERNATIONAL CONFERENCE ON MAGNETIC APPLICATIONS
IN DENTISTRY GENERAL INFOMATION

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 15th
Magnetic Applications in Dentistry organized by JSMAD

International Conference on
will take place on the Internet as follows.

Meeting Dates:

Monday, February 29 to Friday, March 18, 2016
Location:

JSMAD web site:http://www.jsmad.jp/international-e.shtml
General Chair:

Prof. Shunsuke Minakuchi, 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 15th 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 29, 2016

Poster submission: February 19, 2016

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
presentation after the meeting dates. For further information,
send e-mail to meeting25@jsmad.jp

CONFERENCE SECRETARIAT

Manabu Kanazawa, Tokyo Medical and Dental University
E-mail : m.kanzawa.gerd@tmd.ac.jp
Tel & Fax: +81-3-5803-5586

Visit JSDMD Home Page for updates!
Http://www.jsmad.jp/
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Magnetic applications in the future

Masahito Mori
Yokohama MM Laboratory
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Abstract

The maglev train of dreams is coming. The Linear Chuo Shinkansen, linking Tokyo-Nagoya
in 40 minutes, will start operation in 2027. The train will be driven by a superconducting
magnet and a linear synchronous motor. This 1s a horizontal use of a linear motor, however,
vertical uses have also been researched and developed.

In the zero gravity experimental facility (drop tower, DT), the linear induction motor has
been used to decelerate a dropping capsule. Furthermore, the Linear Motor Catapult was
proposed for launching a rocket. Recently, the DD elevator, in which an elevator cage is
directly driven by a linear motor, has been discussed.

The progress of a linear motor, which 1s in the field of magnetic applications, leads us into
an unknown world.

F—20—NK (Key words)

) =7 %€—4% — (Linear motor),

tHEEEN K FEkE (Superconducting Magnetic Levitation Railway),

Fo.w 7% 77— (Drop Tower), YV =7%F—%—#% %L+ (Linear Motor Catapult),
DD = L ~X—% — (Direct Drive Elevator)
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Strategies for maximizing the attractive force of magnetic attachments:
Summary of educational symposium
Hideki Aita
Division of Occlusion and Removable Prosthodontics,
Health Sciences University of Hokkaido School of Dentistry
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Abstract

The attractive force of magnetic attachments has been improved up to a sufficient level
required for retainers of removable prostheses. A smaller and stronger magnetic attachment
1s desired for some cases in which attachments are not suitably sized. However, this is a
highly challenging mission at the present time. In this situation, precise laboratory and clinical
procedures can lead to favorable clinical outcomes. The objective of this educational symposium
was to share basic knowledge, laboratory procedures, and clinical procedures that maximize
the attractive force of available magnetic attachments. This paper summarizes the educational
symposium presented from the perspectives of the manufacturer, the dental technician, and
the dentist.

F—2O—NK (Key words)

Witk 7 % » F 2 » b (Magnetic attachment), "5[77 (Attractive force),
HEFF /) (Retentive force), LT, (Dental laboratory procedure),
iR (Clinical procedure)
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Abstract

Dental magnetic attachments have been used in the market for more than 20 years. Retentive
forces have been increased with high-performance permanent magnets, but they have not been
further increased for several years. It is needed to increase the retentive force that what kinds
of magnetic circuit, permanent magnet materials, and soft magnetic materials are chosen and
to design the suitable magnetic circuit. This paper explains how to increase the retentive force
by choosing the proper materials and designing the suitable magnetic circuit. It also discusses
the risks of heat demagnetization at high magnetic fields and high temperatures and low
anti-corrosion properties with these materials. Additionally, it looks forward to the development
of new permanent magnetic materials and soft magnetic materials without those risks.

F—2J—NK (Key words)

R T 2w 7 4 v b (Dental Magnetic Attachment), 5|77 (Retentive Force),
24 ¥ sliifs (Neodium Magnet), = Br (High Br), #&iH:#E (Soft Magnetic Material)




HAR SR 2

1. FUSIC

HARERE D ER 7 5 » 7 2 » b (LUF,
WEET 7w F 4 v b EWH) 1Z19904FEAFIHIC |
hah, 200ER0 OHMBRE-TWS, W7 5~
F # ~ b ® Dental Magnetic Appliance 722
2B B98P, W ORI ARAE L
Sm-Co Zf LW APHHA I TWIH, T
HWHRWHEZEE (LIF, Br&éWwd) 31LIT &KW
e, HEODD LI L TREL, WilHbH/N
SVWbDTHH-7., D%, Nd-Fe-B L7 t+H
WA (DIF, Nd#iGaEWws) RiREsh, K5
TR L. UL, T0%I0HEL B
slhomEER A TOEY, AfETlE, BitET
Z oy FAYFOWREKICOVWTOBI 5 WET
LrEEBIT, WYy F XY FOWE|T]%2 0
SH B, WRIREE, O ED X 5 W HENE A
ondh, FloxzohECXORE[ 2R Ls&
FIBADY 27125 VWTEET 3,

2. WHPHYYFAY MDOHESORRE
Witk 5 v F 2 v rORs[NZE L2000
2, EFWHET S 0 F A v F OGO VLW TE S
5W0WA L7,
(1) BRSBTS & PR SAR]E
BRI Ic > W TERST BHIC, Wk
TYyFAYFTHOOATW SIS W
T4 5. W7 5 v F x v b+ OREAIEIEE (3,
X 1 12/R 4 BB EURIES & X 2 12 /R 3 B &URIE 1
KulEn s, i o opAElEEE, ISO13017"
KBLTERINTVLEHDTH 5.
(a) BABEKIEEE
ComEmEEE (K1) &, KRAWAAZIERE 4
B CEA ARSI EHTSE» 5135 F —/¥—
DAlEE, b5V IIKAMAZIEH B caA
1222 oW AREROHEE P TETVS, &
OB R AN A 1123 = S S I N s I AN 5 R O R e 4
WEEPEAELRRVHAOEFEMEZEZ LI ENT
5. N oashichitsn g, KRG
CIEMY, TN SICEF VHANITRE 2 IREE
KoTW3, TORRETIE, Wi EsmHeE+
PITPRTE RO/ DREN 2R K < 5l &
Ha T EMnTxd, RETWFIIRESNITW,
(b) PAREKIRIEE
ComgEEmEEg (K 2) 13, KARA ORI

0% 1% 20154

MR EZBE L o WaiEik s, MEeE» o108
BF —N—DHAEEEESTVLE, ThSDRK
Mg 1E, K4Rd &2 BHWADRE ZHitk4ET
WMOBARGELEMTH I EEZ LT ENTE
3. Nt»roigi s N 2013, [ith4Eo N
D SR AIREEE S > TEB D, Wz E 2
Witk 2+ 1Nl 4 5 T ENTE S DA DRE
NENRICFHATE, KEBWEITIHESNS.
2 (@IT/R LIS DT 7 v F 2 v b
3, ZOREDPSH Y FA » FRIE2 D)3 v
73— REFF IR T WS, BARKIEIEE R o RigvE
TE oy FAYMTEINSDOMMIZ R B HEED
bOMINETITOMHEAB SN TE LM, EHN
A=H—=—BFH VAo FHELIVEH Y 7T =7

I Ryb & FN— 2{E > %b

X 1. W7 2 v F £ v b OBESIEES

A RE R

B e

(@ RAyTFHL (D) Ay T a—oR

M 2. Witk 7 % v F 2 v b ORI E%

X 3. BAMSIEES

X 4. PARESIEIES

17



18

H A SR s

Mooz A LT, Bt TRE%EER
FHLTW53.

(2) ENA =4 =0T & v F 4 v+ ERIEE
(a) v KA w51

CDYATOHNET 5 v F 2 v +IZLLT DR
Nh 5,

O/ NE WIS T b & OIE [ 1515 bn@?m

@R DR, Hica&bLEEimEkic

ERAR
@A D 3 AT AN RE SN 5.
@OWs 71t L AMERIE S SR E < 15 511
[23d 5.

YV oy FROBAMERE, X2 (@)ITR
INDB LD ITKAWADOMMIZ7 = 54 FRAT
v Rir ot sa— s BNEESNTVS. [iA
S RIS F — =g L 7ORRE T, B A —
HoI = hoF—"—EFHLTMEDa -2
ICIRAT HEE > TBD, I —27I1I#T 5K
A DRI P A RERE S 25< 45 C
Licky, HIRWESIC I — 7 WSSO REE
EEHLIEMTEDL, £, WEROFIRIE I —
7 DWEBIIREEZ B LItk D, ME» SR
H%%émim%%&ﬁéz ﬁﬁ%ékm %

SRR D & 5 Ik T W IR D AR I
e H QW IRIC L2970,

R A oy FRITI, O, S WSS
D 3N WA ERET 5 EMNTEE, £D
72, F—N—DNIKEINIIRETS, ThooD
AN IR DD < S ARG AR & oficii& ]
O S NIKE T 2 Al b 5. K DKET
IZH 1> TIE, TOEMTHEVERD TS IE 0 &
IRIEE T ZLNEND D, —T, TOMWEEF
M L CHiARERD 2 a2 WeE i & U 7ok s
MW7 4w F Ay b bIEEINTOL S,

(b)) Ay Fa—uT

CDYATORMET 5 v F 4 v~ RLIN DR
Wh 5.

OWAERDIES 2K IMA 5 T EMTE S,

QWA LIIMT EREPEARD 1 & A SRS LS,

@A MRS K E { K 2PN H 5

DUARIZAR & WG W IR L > TV 5,

#1703 — 7 oW ARSERIE, X2 (MR
INBEHITH Yy FIRI =7 ONEITKAWEA %

BlE L, 4 X 27RkDa -7tk ERENHE

0% 1% 20154

EER-TEBD, MAMEERICF— =25 L
1ARBETI, WiHIZT 4 22 ka— oo F —r3—
WO, Hoy 73— WEmENINE, DY
1 7O ARESRICB VTG [ )25 < 51203
KA OWHTE A2 K E T 20688 H D, Wil
TID3E W E EMEAHEE AR DU WA = <
5, —F, YAy FRO LS ITKAWAE
W AREARDOIE S HRICKE  § 2 LB,
WAEERDOIES ZMZ 2 &08TE 5. 12,
KABEAD S » 773 =27 THbITWS I, Ik

EIMPANA DI TR TS W T &5 131
EAE@HIT N,
#y 73— MEHIEOWmIEIRTH b, FFic

HITBRER D & D ITFEFIC I W BRI (& & BEARHIC 13
BiL-TW5, UL, BHiEEAREROMH
%7 b LERIRIERICES b0 b d 5.
FHEENICHREBELTOAET 4 v F £ ¥ MIT
3, Fitov v ka9 F8, Ay 7a—-28hkb
B, T ORFAE IR L CRERNICH - 725177,
YA RBLOAROHNET & v F 4~ b AEIR 4
L ENEETHILIESZEZOND.

3. REINZRLTES7ZHICIFE

Ky FaA=8 Ay FROWTNITE
WTHWEI %25 L 9 5 oI 3 RARA Wik
BaRE< LTa— 7 OWFEI %18 5 a2 1
CITREND B,

KD EWENF oMU Z2RLTVWS,

=C * B’ « S (1
C:EH, B:WARMAEE,

S o WS [ W T
o5, Wyl &R ESE2ITERD 2D

DHENEZ SN B.

OUCE R OWREEEZRKE LT 5

QUM DMEERNEL T 5

LoLl, BTy v F 2 v b0 E LT, K
HIHEEEZZA T Iy hom EE2fRnd 5 &
BRHONTEBD, QDHERIDOHMENIIKT S
CEERAB, T, WHITIKETH O REE
@l TEDDENET & v F A v b OE[ )% 0]
bxgsickvwonshiksins. Zohkick
DG hEE ESEB0icid, DINOTFERE
Abib,
OB Br Wk AWAZH W 5



B AR SR

SRR 24% 15 20154F

£1. x4 Y LWL OREEEE
HE  HiZ&EW®R) A7 e o
5% BRI (T) B Hei (kA/m)
NMX-S5H2 1.42~1.48 =875
NMX-S49CH 1.39~1.45 =1273
NMX-S43SH 1.28~1.35 =1830
NMX-S38EH 1.19~1.27 =2228
% 2. WREEMERPRL O SRR
WEH FafIREL (T) FERis
SUSXM27 =14 Fe, Cr, Mo
SUS444 =1.6 Fe, Cr, Mo
NMX-S43SH =2.0 Fe
NMX-S38EH =24 Fe, Co, V
QFIFIREAL Bs 235 ORI 4 3 — 27 12| . o e .
W3
@SB D AL
<1>%EWWﬁ%ﬁ@ﬁawaﬁﬂ@ﬂm . .
BrEVKABAMEE VR (1) 1 : | @B :
WA EE BERE T3 & g;@,w : :
Bl FAKREL T4 EMNAREE 5. K5 1E " B
HY 4@ (B 8L TVS 24 v ARG A R 7£
filc Br, BElCIRE) GHO £ LTRLEGD —
Th B, F1EORS SV b OFHEE - W1 il il 1l .
ORI 2 HEE L b DT 2H, Mk e
BriiEE > TWaA I bbb, ThookE B5. A4 ¥ A ORSEE

» 5, NMX-S52,

VIial—¥Ya Vil

7 MR L.

BB T dH BN A 78— R
WeAREGEIAR & L CEXS.5mm, &S 1.3mm, F—/¥—
a— s ME
& L Ciafnmi . Bs 231.35T @ SUSXM27 % £
SRS RS RIC L 20T 7w F £
v b NER DR B i 2R T
R A D & NMX-Sh2% FH W\ 7245
AR T L 0@ OEHRBEE SR LML > TWVwA T
W51 DFFEAE & NMX-S52% H
W7zE 851N, NMX-S49CH 2 f W75
5.0N &, EBr2afad 2 kAMAMEIZH VS C
CickokRs| 1% m ExE5ENBTEHIEN

& L CEAS.5m,

L.

X6 1

Lt S 1,

DIr5B

5 X0.8mm, F 72,

NMX-S49CH @ 2 > OME %
Wﬁvi:v—vay*;@wﬂﬂ%ﬂﬁﬁé

Bkt H O TSR
W%Mﬁ%ﬁ5%rwétf,
) 43513 &[] 4 XD

a) NMX-S49CH
%51 77=5.0N

WA 1T E 3 D 1
AN OWSRVAN

(D

ZNCE

X 6.

MIC{HH & TV BRI EL,
S £ SRR 2 G 3 2 IRREEA R o F1] %
NS oMk, S,

" b) NMX-852
%51 #)=5.1N

bS5 Rt 2R

(2) EEAFIRA L ORI O F1]
BV TSI RSE B2 K& T 5
DRI L Bs 5K & WIREEVEM B A2 3 — 2
& ELTHVAEENRS B, 2

W7 0w F A
— e ) 73 A

a—-IMEELT

SUSXM27 & SS400, KAMA KRS LT NMX-




20

B AR SR

MRS 248

1% 20154F

* 3. KAMLA, TEMEME O EEIT X 2 W57

ARAMEA R R 5177 (N
NMX-S49CH SUSXM2T 28
NMX-S52 55400 6.9

SOCH ZFHW/E&ED Y I aL—v a3 VgL b
WoREE M2 TIcRd. a—I7MEELT—
RREE FHE T d 5 SS4002FHWE EF 4 2y 3 —
JAFEERE 1w 73 — 7 SV ERR OWEAREEE YK &
(I ->TWaA, SUSXM2TE L TF SS400% 3 — 7
MELTHWEES, ThEhoks7]1i35.0N
L6.2N Th o, Efafi bkl zfHvws  &ic
K oWRs[HERESES B E08DHIS

or
b) SS400

a) SUSXM27

%5[71=5.0N %51 77=6.2N
BT, WESARNTRS R
% 3K AW AME & L € NMX-S49CH,

NMX-S52, 3 —7#ME & LT SUSXM27, SS400
ZHOIGEDOBMAGORITE T 25| 1DE
ZRd. NMX-49CH & SUSXM27TD#l& +,
NMX-S52 & SS400DFH & & 2 i3 5 & k51 7]
(35.0N £6.9N Th b, Wen|/1%2540%0) L+
5 ENARETH 5.

Wl am bs®skzdicid, Edokic
Br & Bs D REWHMEIZ®EIRT 5 2 Lick DFEH
A[gETH 5. Lo L, BriKEWKRARAHM
Elo5E, REFIDVNE 185 70D BT L 4
{, BsPRKEVIKWEHEME OB &, —#icgko
SEENRZL, CroLHBNEEAER LS E %
WADEFENDIEW En s, MaMEAS->T
BOOMENTOMHBTEEWREDSH 5, KT
NxEmESEHET 5 v F 2 v b 2T 50
FiEEICEN, Bs VK& WIKIEMEM B A2 B
e EBNEENL S,

o XSty 4 v F 2 v OWFIITEK
LT B eoicid, HHT ZRAMAMEL R

MR O IER LS LB & 78 - TS B3, Thic
BEROMEBRMRINEEIAHTH 5.

4. BSIHDOETRR

Witk 7 5 v F 2 v F OWE1771F, RESI 2K

&, (T & ZRAMAAMES X R R
BT, EHEEZZREL R TlRIIRE5E
WEoN B X H&G, BEshTws, Lal,
OPENICB W T ZE Ol 12 TIic gL T 5
EIEWMZE N EZHEEEE 3121, EFicH - 72
(D FoE:, Q) ELVEMET S v F £ b
DIEE, ) WHEEFSEBOWHET & » F £
VOO OSSE LSS, (1), (2) 1oL
T, InFTOHE < OREFHE, PFRREN
HEnTWwa, 3 o\ TlE, WKL 3
e | F1DAK R 2B 19 5 72 9 I ERES 2 S i &
SEANKVEIITT BT ENED TV FoEESE
HELTx = —flirofRftsgTnizZuTn
L5DHTH -1z,

AEITIE, BT 5 v F 4 v N SRS S
& o ankGa, BEHAONKETNT 2020
TadB L 720,

(1) IRt hi

X 8 it o e 27 ) v 2 E R L TV
5. WALS 0 TO IR WK AWM RN A SRR %
mzaé ARG 2 B0 BR O C S RERZEE 13 0

KR LT, WGoms B O HNE2EZ 5E,
EZXF ) Y RIV—T L X DI B, HlGHTE
F, COoex7) VRO 2REEER LD
DT, WEERE B-HlEE, FEE T -HhgR &g
N5, B-HEH#RE, KARAMNOH AR &
SO ERTHIETH O, T-HEER IS
i & G OBR A2 RIS TH 5.

WIS DS SRS IcO N ERE &, B-
HEHER & ORISR A AT % F W 7R B O B
TERS EMRIE N, Z OO B Bi & A BRI
O H & D (Bi/HI) %/5— 37 v 2155
Pc &S,



AABGHFIE LML 205 15 20156 91

72, B-Hl#R &Kl & O3S m 2 R1T Heb, ¥ Ba 75, AERES CZHINE s 2 &ic kb Ba'
J-Hiligg &t & O Z R Hoy & ETETT 2. 2O LD ARSI L O A D

38, WA M T L, B[S R 5.
Witk & v F 2 v MICHIINE 1L 2 W35 O gl & 53
w2 )E; % ey CkOHIcKXxL{ AL, BaldgHIT/h&L 5D,
oo 7 KOWAEFERE, BEIk-T), BILOMH
g NN Ea XIS 5 2 & b B,
NN N R I Witk 7 & o 7 2~ M IcfEAT 5 MRI 268 O fi
wd M INL) ] VNS VAT OIS IR X 205, AR
”if . XZJ%%“ GOt 7 ¥ L 2o digAEh L, 20D
5 e DG D WA A3+ — ¥ —HUEDEA L D K& <
S 1%, X 0IEHES MRIZWO o, HiAHEE
E AL L 7o F D AL LT MRI & 0F < 1o
A mmm | masm EENIENC EASIELE 1B,
8. HitEHRIO € 25 1) o = i o
(2) WitkT & v 7 * v F SMRESIC & & S hk "
BE i 52
Wt 7 7 v F 2 v F DEEIGICE 5 SN DS
iF, MRIEIC L 2HE2WINIEEA LTS B,
MRI 28 13k ARG P BRAG (—c HE SR
F) 1 & 0 R RZE M A TR A R E S 2 B
7, % DRSO E (20.2~3T FREH T H )
5. TOXD IR T 4 v F 4 ¥ MIiC T Gy
YER S 28560, Wal IO NI W ki phiR 9. AEEIRIC X BT DAL
A CHET 5.
X 9 DI BV T, BiG RS AP O sa
A QIR BAREVS) OBfEiEatisd s, N
asiir b J-HEIfICEREL | 2% b L9 5. . s,
SAESH ST B ASIND - 14538, Wil ORI b i, N R\
B4 5B O- b PAT AR % T -HEBRIZE L ;
1A c KRBT B, i 13 T - Hihi o i § i
L0 EREBHIC B D, ABRESEE O BV 58, :
J-Hilh# B4 b ISR 5 700, TiA ORI [ .
TSI OEF b E 0, T
—%, K00 icsWT, Wkr s v F 10, SRR T & 2 RO L (L

AV MTHIINE N2 A RS DR & 5 COGA,

CH o J-HEli#ITER O-b I TR ERZ5 0 (3) BT & v 72 v FAERICE 5 SINTGE
R DR e i3, T -Hil#R ol & 0 S IKAMEAT RIRED LR 5 ERTBETRL, §
fncBEd 5. RICHABEEGZIOBRS &, T- I 220D bET 252 - T s, X1
Hii# o FATIcBE LEMRO-b EOR b IcBE RBInzZEMicRnLxcB-Hilifitcd s, 2o
T5. RDDPOHEMO-allEHREG WK e KEHOTWET 7 v F 4 v E RISk
s, SVERIES 2 BLD BRO 7B OO DWEREE & BEOWEINE M >WTEHMT 5. =i (298
5%, $ibs5, NS ZHNT 2HOHKRE K K808 A0FHZamsd s, TOMA



22

H AR S B ol 2
A ZAESERE LICEWT, iR (B10K) B
FOERBEG OEE (423K) To B-HlfR &
DREAZZTNTNDLE, cr&ET 5.
AT)
B—HA—7 Ba
b Bb
A Bd
T A B
c Be
423K
~H (kA/m) ©
X11. SR8 2 HREE KT

WA OIREE D =i & AR O el TIEZEAL L 7285
&, FERB X CKRIE O B -H iR (& i b o #H
PHNCTHEMRETHD, amlBLUDbLAIdZOEREL
Zh 5. MHADRENERD SEEIC BT 52
LTk, WHEEEIZBa £ 5 Bb HOWHE
FE & TRANA QR FED IS K T 28T 53,
Fil TR 5 & a filcolif Uil B5, MEOR[R
TR EE ICELIFET TV,
—HERD O SRR A £ ThA DR %
FRzE2E, MAOWHRREREE B s s,
c M B-HHH#R O JE S & 0 SiiGiic s
RICH 2 AZERICKRT EZDmETD B-
Hiffio d &%, TOROWKEE Bd 13 a
MOWHEE Ba K b/h& <, TD#45 (Ba-Bd)
PEOREREE KL, Wyl &K 5.
bt X, W75 v F A v~ ORI

2% 15 20154
DRI AR, BT Sy F A v M ICH
Vbﬂéﬂﬁ@E@ﬁfuw%éhégtmbﬂ

5. AEWIGPMmE OB ZFIT KT 570
23, EEHET] He 5K & WA A Z H W
5 EMRRED—DELTEZAONSD, [FHE
PRI 7] Hej 78R & Wk AR A (3R B Tk SR %5 B Br
DIUNES K 1S BEANCH ) 3 BTk 25 )k
Dtz EBrtE#H WA C LickKd 5. BlR
DOWMET 4 v F £ » b TREKT 3 Zh 5 Ok
DEZTHOEVWED T AL 15 5.

5. F¥F¥&o

Wtk 7 5w F 2 v b Ol 1ER LS E 51T,
O O FEIR, QT 2 kAR, X
MELDER, @AR TIIEHEZE P E TV
fo i &nlEE O fRELic D W T O E2TTV,
MOWHREEAREL TE204ENDH L. —F, K
SIARELT5 T ENAREE AR, OF
I, SNSERESIT B o 2, QBB O it
AMEETEVS72) 27 BEAT S, BRSO
Wlk7 5 v FAYFRINSGENT VREH, Z
NZNOBIFTDONT  —< v 2 EHRKRICH &
HLTwWEEEZONS.

L1k, WL BMEIBR S, B, & He O
KAWL MK, & Bs, i £ HEREE A R D 1
ftxhzcicifFL T3,

6. =EHK
1) ISO13017 :
Attachment

2012 Dentistry - Magnetic



Mgk 2 »F 2 P0G NHZ5IE T 2HIE —EWREL L L0 6 —1
HIj A
168 SR 2 bl -l sl B TWHERE
Maximizing the retentive force of magnetic attachments
: From a dental technician's perspective
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Abstract

It has been approximately 20 years since magnetic attachments were first used clinically
as stud attachments for overdentures. Basic research and clinical cases have been previously
reported; however, improvements have been made, and attachments are now being used more
appropriately in the clinical environment. However, problems still remain, such as insufficient
retentive forces.

Magnetic attachments exert appropriate retentive forces when the magnetic assemblies and
keepers are correctly positioned. In our university, we have fabricated a novel housing that
ensures correct placement of the magnetic assembly on the keeper. In this paper, we describe
in detail how a root cap with a keeper coping and the novel housing that we fabricated help
to maximize the retentive force of the magnetic attachment. Also, we explain various techniques
for increasing the retention when adequate retentive force cannot be obtained with the
magnetic attachment. Retention could be improved by applying a bracing effect to the root
cap with the keeper coping or by adding a magnetic attachment.
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Strategy to success with magnetic attachment dentures in long-term prognosis

— Summary of symposium in the 24" scientific meeting —
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Abstract

We conducted a recall survey targeting 46 patients who had been fitted with magnetic
attachments, and for whom detailed records were maintained over a 5-year period from 2002
to 2006 at the Department of Removable Prosthodontics, Tsurumi University Dental Hospital.
Responses were received from 19 of these 46 patients (41.3%), in whom 34 abutment teeth
were studied. The mean time elapsed until recall was 10.3 £ 1.4 years, the number of lost
abutment teeth was 11 (32.4%), and a loss of magnetic assembly had occurred in 15 teeth
(44.1%; including 4 missing magnetic assemblies). Canines were the most common abutment
teeth, followed by first premolars. The maximum pocket depth of residual abutment teeth
had increased by 1 mm in 35% of patients and by 2 mm in 26% of patients.

Although the 19 patients who responded to the recall had undergone regular maintenance,
many of the abutment teeth to which the magnetic attachments were fitted at our university
were unstable and did not necessarily have good prognoses. However, the fact that approximately
70% of the abutment teeth were still present after 10 years demonstrates that magnetic
attachments are indeed effective.

F—2J—NK (Key words)

Witk 7 % » F # ~ b (magnetic attachment), # —/X—F Y F + — (overdenture),
F#%FE (prognostic survey), EW#E#E (long-term prognosis), &M (abutment teeth)
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Long-term follow-up of patients treated by removable partial dentures with
magnetic attachments, and how to cope with clinical troubles
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Abstract

In 1992, the magnetic attachment was first put to clinical use. After 20 years, the magnetic
attachment i1s thought to be a useful system for prosthodontic practice. Follow-up studies
suggest that the magnetic attachment has not only many advantages but also some clinical
troubles. In this report, I present a long-term follow-up of patients treated by removable
partial denture with magnetic attachments and discuss how to cope with clinical troubles.
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A commission report of the ISO corresponding committee

working toward the international standardization of dental magnetic attachments
— ISO/TC106 meeting in Berlin —

Yukyo Takada, Chairperson of the ISO Corresponding Committee
Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry
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ISO XWREB2PHIL & 78D, NEDO D% %521F T20064- 72 o B EEE 7 5 » 7 » b OEER
e L2 et L€ & 72200780 NP GIRFSEIHE RS HRE (v ) v &258), 2008014 =7 R Y
ZRETIF ISO/ TC106/ SC2I1T WG22255% LS 11, ISO MREBENHE L WD (EERZ) A
SNt ZNPIBFRAEDORFEE T, 20124R1C ISO 130173 RHHME 7 & » 7 2~ b OEBEEREERK & L
THEAE L 7 [AFD ISO/ TC106- ) 25k T, SRHWIET & v 7 £~ b OMERFTJHITE D FEFEEE1E
fbEREL, HEFICERMZE (Amd.) ZIRATNP HEEZ1T - 72, 201440 DAM &5 GEfiillk® DIS
R TIBMZEIE DAM.1 GERioEERKZ) & LTrlikan, ISO/ TCl06~/V ) v 4% T FDAM
(AR EERIEZ) im0 COwEMITO NI AR TIE, DAMIDERE & Z DROFEEIT D W TR
5 EEEERIK OTE T v 77 41d, NEDO MURFEXSE (METD O Tirbni.

Abstract

The international standardization of dental magnetic attachments has been continued for
ten years since the start of "Development and standardization of the dental magnetic attachment”
supported by the NEDO grant in 2005. The NP (New Work Item Proposal) was presented
at the ISO/TC 106/SC2 in Berlin meeting (2007), and the Japanese draft established by "The
Magnetic Attachment Standardization Committee (The ISO Corresponding Committee 1n
JSMAD)" was approved as WD 13017 (working draft) in the Goteborg meeting (2008). After
four years, ISO 13017 was published on July 15, 2012. In the same year, NP (New Work Item
Proposal) of the amendment of ISO 13017 was accepted in the Paris meeting (2012). The
Japanese draft of the amendment was accepted as DAM.1 (ISO 13017: 2012/ DAmd 1) in DAM
voting, and the DAM.1 was discussed in the Berlin meeting (2014). FDAM (final draft of
amendment) voting will come in early September 2015. Here, I discuss the advance of the
DAM.1 and its passage. This program was thankfully supported by a NEDO and a METI
(Technical Regulations, Standards and Conformity Assessment Policy Division) grants in Japan.

F—2J—NK (Key words)

R HRE T 2 F 4~ (Dental magnetic attachment),
E R %E(L (International standardization),
E PR e L RAE (ISO) (International Organization for Standardization)
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Mechanical study of the denture base in overdentures

Miho Obayashi', Takanori Kanazawa', Tetsuo Ohyama''?, Yoshitada Umekawa''?,

Shinya Nakabayashi''?, Taku Ishii', Satsuki Saito', Atsushi Tateno',
Naoki Tsukimura'’ 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

Denture fracture 1s a common complication in overdentures because the thickness of the
denture base is often insufficient above the copings. The thickness of the denture base should
be sufficient for the prevention of denture fracture. However, what constitutes sufficient
thickness of the denture base has not been clear. In this study, the correlation between the
thickness of the resin and the stress concentration above the root cap was assessed using
model testing and the three-dimensional finite element (FE) method. These models consisted
of a plunger, a resin plate, and copings. A 3-point bending test and a 4-point bending test
(cantilever model) were examined using both model testing and the FE method. The fractured
part in model testing was similar to the part of high stress in the FE method. Increasing
the thickness of the resin reduced the stress concentration and displacement of the resin plate.
Those results suggest that the risk of denture fracture is reduced by increasing the thickness
of the denture base. Further experimentation is warranted to identify the required thickness
of the denture base.

F—20—NK (Key words)

F —/N—=5FvF v — (overdenture), HiFiE (bending strength),
KRR EE (denture base strength),
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Development of a magnetic shielding ring that consists of solid-solution
containing nitrogen in stainless steel to take the first step toward nickel-free
magnetic attachments
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Abstract

A new type of nickel-free closed magnetic circuit attachments is expected to develop to offer
excellent safety for metallic allergy, although magnetic shielding materials containing nickel
have been used for closed magnetic circuit attachments, as shown in ISO 13017. In this study,
nickel-free magnetic shielding material could be developed using ferritic stainless steel SUS
XM27 with the absorption of nitrogen gas. SUS XM27 specimens in the shape of a rod were
kept at 12000C for 1-10 hours in the nitrogen gas atmosphere at a pressure of 1 atm. The
absorption of nitrogen gas changed a magnetic alpha phase to a non-magnetic gamma phase
in the vicinity of the specimen's surface. The thickness of the gamma phase layer grew
toward the center of a rod as the heating time increased. The growth rate of the thickness
was approximately 100 m/hr, and it was found that the thickness could be controlled by the
heating time. The gamma phase layer is, admittedly, useful as a magnetic shield material to
form a nickel-free magnetic circuit of dental magnetic attachments.

£—0—K
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Relationship between denture design and prognosis in removable denture
using magnetic attachments

Mineyo Sone, Hiroki Hamasaka, Yutaka Okawa, Shota Somekawa, Minori Masuda,
Ayumi Matsui, Yumiko Toyota, Fumiko Okutsu, Takaaki Matsukawa,
Kazuhiko Okamoto and Shuji Ohkawa
Division of Removable Prosthodontics, Department of Restorative
and Biomaterials Sciences, Meikai University School of Dentistry

Abstract

The follow-up of patients treated by removable dentures using magnetic attachments were
reported.

Casel : The patient, a b9-year-old female, complained of an aesthetic dissatisfaction and
masticatorydysfunction. As a definitive denture, a mandibular removable overlay denture with
coping magnetic attachments and a maxillary removable partial denture with extracoronal
magnetic attachments and porcelain fused to metal crowns were fabricated.

Case2 . The patient, a 63-year-old female, complained of a masticatory dysfunction. As a
definitive denture, a removable maxillary overlay denture with a coping magnetic attachment
as a definitive prosthesis was fabricated.

Cased . The patient, a 65-year-old male, had a partially edentulous mandible with the chief
complaint of masticatory dysfunction. As a definitive denture, a maxillary complete overlay
denture was fabricated with magnetic attachments and a metal framework made of titanium
alloy.

In Cased, three abutment teeth were extracted, and the definitive denture was set after eight
months. However, definitive prostheses have been used with no problems for four years in
Casel and three years in Case2.

F—20—NK (Key words)

Witk 7 % » F 2 » b (magnetic attachment), F# (prognosis),
XHEEERE (fulerum line), HERFHFES) (stress-bearing ability)
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A case report of denture repair with application of a magnetic attachment
to the inner crown of a telescopic crown

Akio Izumida

Department of Comprehensive Dentistry, Tohoku University Hospital

Abstract

Magnetic attachments have been applied as retainers for removable dentures, and these
devices can be applied clinically in various cases. This case report describes denture repair
with the application of a magnetic attachment to the inner crown of a telescopic crown. A
T70-year-old female patient had been using a denture with three conical telescopic crowns
(maxillary right central incisor (11), maxillary left first premolar (24), and maxillary left
second premolar (25)) for 15 years. Her chief complaint was swelling and pain in the apical
region of 11, which was diagnosed as acute apical periodontitis. After the inner crown of 11
was removed, root canal treatment was performed. Following prosthetic treatment, the patient
strongly requested to continue using the denture. Therefore, a magnotelescopic (MT) crown
was fabricated for 11 and adapted to the existing outer crown. The patient did not express
any dissatisfaction regarding the aesthetics or stability of the repaired denture. However, the
three abutment teeth and the prosthetic device must be observed to evaluate the treatment's
prognosis.
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Wit % » F x » b (Magnetic attachment), MT i (Magnotelescopic crown),
Wit (Inner crown)
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Material Trade name Composition Dimension (mm) Weight (g)
GIGAUSS D400 UNS S44627 ©3.0 x 0.6 0.034
Keeper GIGAUSS D600 UNS S44627 ©3.6 0.7 0.058
GIGAUSS D1000 UNS S44627 ©4.9 < 0.8 0.119
12% Au, 20% Pd,
Casting alloy Pallatop 12 Multi 0.941

50% Ag, 15% Cu
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MR &
Philips ##! Achieva 3.0T Nova Dual
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ARz BEEEE AN CHECEE L, IRNAELZAET 5. IRNAE X D HHIZ2ETT 5.
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Hikg ASTM F2182-09

CoRER I, ANICHEOAZNICEFRIEENELZVA v 75 v bA, MRIREICBWTS V4
WISk > THREL, BHCEZELZ L LOITEREDS L ODIERT 200 Tcd 5. AEICET » v
PAaZfH L, ROFEEDEAEIN LS ERET S EICL-T, ThENOHBAKITEID 5
BERNDFHEZNET 5.

D600 keeper

MR %
Siemens % MAGNETOM Verio syngo 3.0T

BRIk I K O BIE B
K10ICHIEICH W Iz F — 3 —, F— = XIRHERB
K UG R 7 v v R BRI TR T Keaper ; :
UTERAL 14 2 N2 NP TR & K = b SEER & L S Coping &
fo GAPEEBAL P 1~ 7). 10, 7@ F —s¥— ol =8 — ] SRR
4 SR RRE 2 7 v v 2 SRR
W€ J7 18

SHIIE=2 4% BE « 42 S S = f
BIERZS - 90k 7 7 4 N —EEE

(Model 3300 ; LumaSense Technologie 9
ZrAN=To—7

(MedFP ; LumaSense Technologies)

REFHIBEMRET O TRIEL, 774 N—® ¥ —
DIHE B REALICHET 5 L D ITRET 5. RERIE R,
WBEIG 2 R oiGR 2 nfElEce L, 1RTEi
AIEST 5. FEUZ, 159D RF BB T 5 R KIEE

R 5. ElL 73 kA
75 Vb At . .
IMKE 7 >~ b & & EREEENS L5 E 512, RO gy —r 2
o 2= I 1205 L) EGE R, RETEER 21T - 72, MR system Magnetom Verio
77 vk A, ANKOERHLE & TR AS S & 75 g‘fﬁe sequence gﬂ; il
B XD ITmEK2b O LF Y v A %1.31g/0, F i, TR 864 ms
mEMERIZ7 7> v~ AREESBEH LSS 5t TE 8.3 ms
IR A o B 7o, £ T2 ) VEEA 108/ 0 IR ﬁﬁ?mmmm &m
5. HIEICEL, ol kExsi2bo7 7 ) IVRz (65 Flip angle 120°
X42X10) 12 9emE TH VAL, #iKEIEILD 2 Band width 201 Hz/px
4k T D). Field of view 400 cm
em TH A D 2 emDNEICHET S (X11) Mattix 256 X 56
Section thickness 10 mm
Wi —r 2 Total slices 9
WM XN BIRA SAR AT T 270, HfoiE NWEB}'(SAR ;64 Wikg
0.4TS/m OEHEIKT » v b £25g/0 (65X42%10) Scan time 1S min
R, 16570 RF B Z217V», M\ FAZ2HE L 7. Exposed body SAR 3.1 W/kg
HE FROE LD, SAREER® . GFEME : 2.1 ?mgg gx%
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JiINTE e

5 U4 PEIEI O/, REHEE OB R4 1< FR L. ASTM  F2182-0912 Bl - 72 Siemens 5
MAGNETOM Verio syngo 3.0T 12Xk 215500 5 v+ k0BT X 2B ofEE, 7+ v k&
FUOREIE+1.13 C, F— =13 +1.21 C, F— "—{FZiRfbk i +1.42 °C, &AM SEUR
MM iE+1.30 ‘CTd -7 (K6).

6. i alEREs R

Device Maximum temperature increase (© C)
Keeper
Point 1 +1.21
Without the prosthesis +1.13
Coping A
Point 2 +1.42
Point 3 +1.36
Point 4 +1.36
Without the prosthesis +1.13
Coping B
Point 5 +1.30
Point 6 +1.24
Point 7 +1.19
Without the prosthesis +1.13

3. 7—F 777 FOUE

B ASTM F2119-07
LEMN MR EBICKIETT—F 777 FORXIEZRITL 7.
gy —r v 23@EE0Z2HcHWO N bDAEEL.)

MR % 00 em
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E, R EEBEEEAICTT 2 ) viRIZEEL . 7 v E
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13- 1. seEurtGeRimi  X136-2. F— -k  X13-3. &R¥7 Vv sE5I
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BRIk - WRIE e —H v R
X13-1, 2, 3WCHOWIKWEET Y v F A v bERT., HEICRAE YT a—FEBXT 75V Vb
Ta—FEEAHVE., FRFNORGE Y - v 2AETITRT. Aok sE 8 1cxd.

#T7. MRIfBICHOVIzYy =47 v 2

W —rr A Zvrxa—ik Fovzrbhxza—ik

T258 i 5 T 258 15
FOV read 250 mm 250 mm
Slice thickness 5.0 mm 5.0 mm
TR 4500 ms 25 ms
TE 100 ms 2.3 ms
Flip angle 90 deg 20 deg
Band width 58.0 KHz 56.5 KHz
Echo spacing 11.3 ms
Turbo factor (ETL) 15

72 8. MRI B %17 - fcik o pkls & Ui

¥kt Bha HHLAk B
ST S & T hS325 4 P Aus Ag, Pd, Co HEh AN
(208495)
e GIGAUSS D600 SUSXM27 GC
(0804141) UNS S44627
R SR NZ hyTF127 N F Au, Pd, Ag, Cu FLVT L=
NI LEE (D671367)
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T—F7 77 FilBROFEREZX 14, 15, 161T/RT.
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BT, 2WeREOT —F 77 bA NSV LT, SEEES4S (75254 P) OT7 —
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DITHT U CTHE e S £030.9277 5 2 EH E B L 22650 mlEEAOEREDEVWEG L TWAS T &I
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Wtk 4w F 4 v O E MRI OFEOMINCL D, 2L DT & v F 2 v F FHREFBEN
MRI#&E %2225 I ENTFHINE, ERMBEEHET 7 v F 4 v P ORBA LWL DFES
NAEMNC X BERETH 22", AL OERNICEE SN, MEPNESWHET 7 v F 2 v+
DF —¥—& MRI & D@ SMEZE 1M L 72,

1) @RIz >nwt

KNEBETH BT & v F 4 v MEEED MRIREZITH ICH Iz - T, —D>OFEFHIHEIZ, MRI
WE OIS I X BT 5 v F 2 v F~OJIFHER TH 5 9. MRI B £ T O J12E RN,
fRIAJEAERIC X » TiTh N 5. ASTM Bk o RA 7SR T, RAJIH345° LU 53715 IPER I3
HKIc L 2ENLD /NSO TEEEINS Y, KEHRTIE, F—"—FEEVEFIT/NSVDD
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2) REUZHOWT
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