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The 23rd International Conference on Magnetic Applications
in Dentistry General Information

General Information
The Japanese Society of Magnetic Applications
in Dentistry (President: Masayuki Hideshima,
Tokyo Medical and Dental University) is a
scientific association founded in 1991 and
is devoted to furthering the application of
magnetism in dentistry. The 23rd International
Conference on Magnetic Applications in
Dentistry organized by JSMAD will take place
on the Internet as follows.
Meeting Dates:
Monday, February 26 to Friday, March 15, 2024
Location:
JSMAD web site:
http://jsmad.jp/international/23/
General Chair:
Associate Prof. Masatake Akutagawa,
Tokushima University
Executive Committee Chair:
Associate Prof. Yuichi Ishida,
Tokushima University
Subjects:
Researches and developments related to
dentistry and magnetism such as:
*Magnetic attachments for dentures
eOrthodontic appliances using magnets
*Measurement of jaw movement using

magnetic sensors
eBiological effects of magnetic fields
eDental applications of MRI
*QOthers
Registration Infomation

Registration:
Send e-mail titled “Registration for 23rd
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 26, 2024
Poster submission: February 12, 2024
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 Contributers:
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
E-mail: iconf2024@jsmad.jp
Tel: +81-886-56-7477
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My relationship with magnetic dentistry

Shin-ichi Masumi

Kyushu Dental University
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TSR FRENE T 2 v F A v S OBGEIGHA ZBME L72D1F 1985 S TH Y, BN, HIKD Sm-Co
Fa T CHEMALEY, Pd-Co-Ni BifE& 4 CHRIEIK A BUET 2 7L Love <, DMA WIS ThE ~ 72 5e %
FA2, 1990 FE I EAE OREER ] 252 1), Sm—Co Wi 25 LTERET % v F A "3l a s L 57 »
72. T D% Nd-Fe-BRAICEER LAY, @mkslhE/RUENER L, ELBRIGHSND X214 H
Mz TWD.

ARl WENSHEE THHETIMYMATE BAOWR~OIGH ] ICBA LT, Ferrite 41, Sm—Co
WA, Nd-Fe-B A2 CHILL, TOMELFN S THRL.

Abstract

I started clinical application of dental magnetic attachments in 1985. At first, there was no choice only to used
a pair of single Sm—Co magnet or to make a root cap with a Pd—Co—-Ni magnetic alloy. But the research group
of dental magnetic appliance (DMA) conducted various studies, and in 1990, the Ministry of Health and Welfare
granted manufacturing approval, and magnetic attachments using Sm—Co magnets began to be marketed. After that,
it was changed to Nd—Fe—B magnet, and high attractive force and miniaturization were realized.

This time, 1 would like to introduce an overview of the “application of magnets in dentistry” that we have been
working on in our department from the past to the present, by dividing them into ferrite magnets, Sm—Co magnets,

and Nd-Fe—B magnets.

F—D—R (Key words)
R HRBET # T Ak (dental magnetic attachment), BESD (history), @I~ H (clinical application)
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FAAS B HRENE T & v F A > N OFERIGH %
BRAG L7Z DI 1985 4E2 5 TH VD, 1987 HE D5
16 [A] DMA BF4EE s B RS B o Rz L
77, MR, KD Sm—Co Wi 227 T
% 750, Pd-Co-Ni B A4 CHU iR & BAES
HHE LML, DMAWZESTIE, I—7, £
A ¥, SREHBMEESS, BEX— — B
PERT VAT L DAREEIRD > — L R &
ke x RWFZE TNz, D5 HNFED, 1990

BT H 4 BICEAEORGERA 2520, 1991 4
12 H 6 BIZIXHARABAER 2E20ZL SN, &

1 [Bl H AR R B 2 RS DB S vz,
Z D%, Nd-Fe-B it OFFIZ L0 @wksl /&
IEMEREBL L, IAKERKRISHIND X 21c7%
DWAEREZHZTWND.

A, BENOHEE CYHHEETIMV AT
7= AOWE~DIH] (2B LT, Ferrite
i, Sm—Co A, Nd-Fe-B A 12451 CERFL L,
ZOMEEZFNSIETHLSFFETHD.

AT, 202245 11 H 5 BICBIfE S -
32 [l H AR R 22D HE#RELE L O
DThHb.

I. Ferrite EERADEA

PEAR V13, 1955 4EIC [ RICHRIR 3 2 REA |
CHETARFHBEEIT, A DN EFIH
LT, E IR BREOMERFZEEZ X >72 (K
1). = ®FEIE Freedman? 233845 L 7= JBFR % 05
AL DTHD. Freedman WELR LT-FHIZ
SUWTIE, 12 Winkler & ¥ 23t LTV 5.

Z DFE OMEFFLZEEEZ IS LW 2 Y4
BB ThHEREND. BFL V1L, BAD

1 FRRNER LTl (A D
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KFEDEMEL YOk ERA LT 7 AT
EHER LW ASA—vy LT Ty — 2 BYELT-
LA, BORtERE2/tLHEL TS, &
ERES VX, BMAEORENEMM L CEDE
HHEEBUE LTIEFNZHOWTHRE L, BN
TED EBEOHBHNET T D20, T E
LTI RETHRVWEREL TS, 4
B, BiaOWs| &R LEEKRIGH & LT,
SERREORER A T F 2 L —F —DFEE
CHOWSRZE WS BENER SN S ). &H
5 Y%, BKSHMOBEAZHWT, THEAL
FIlZ@3»T &< B LGB AEREL
TmEBREIT -T2 A, HIFFLIEREEDTD
DOBEIER S, A EOREBEGENED %
TEICEoT, ML Eo K MO EEZ LT
BT eENDoH-0, TOMAICITEET &
ThdZ L, BmEimas s L CllE L &5l
NEMHAT D HFNEROICEFTHY, ZD5
BMARIIESE SRRV L, Btk
LT, BRI Ca—T 47520526
LN, KBOFEIHEETHDLZ L E2HEL,
KSR L TEEREEZ T DO &> THEF
THEWNWSZ LXK, DLARTARITHAD
LT TS,

YR DA D T % FIH L 7= Ferrite WA O
MERIE, BOHRBELEDTZOITHRVMES %
FHDITIE, REBRWBAPLETHLIN, £
AVUCEWEE OIS 5720, BEOFEADIE T
LTLEDZ L, THOBRVINAE LWGEA,
PO BRSO T Ko TR DS 1S I TR
OHLTLE 9 Z &, Ferrite BeA1E, HFENER
BICBWTREBIEE LD BT 52 L
ERETFOLEND.

. Sm-Co HADEK

1966 fE 2K EIZ BT SmCo, My RBEA A, £
721969 412 A U < K E I 3 T SmCo; B ik
LB SN, DAETIE 1976 412 SmyCoy; R
BErE A N EMRL SR Ear A M,
ZOBAIZWHRIER L THERICHZITW,
DRENCB T DA OWER~O IS I T 2 0
FNHRR LT,

1979 FEITIE B R F ORI REEL D T NV —
TN RS U TR A R B i B — A SR A Ty
TH = L A &R R A A Ot
BHS B3 2 SELEIF5T ) (2o A2 % L, 1980
I R R R R 5 H A A 28 T 4 J 5 P



H AR R 2 MRS

D ZIHHEDU SE A & R R S 1 AR O
FERIEAITE Y, WR T 2 5/ TR ) 72
W, BatEE4&OB% EZ ORIz VTR
72 b N ERIRIICHIE T 5 Z & & £ B IZ DMA
(Dental Magnetic Appliance) AFZE435% N S 41,
48 H 2 BICH 1[5 DMA BF 224 )3 HUR [E £
BRI TR S L. MO ORI, B E
B R RS, B R, WNERRFR XL OHE
SAR TR S, 2B AL, B
HEEOAN T 5 FE Tl closed 722 & LT
WHZ L Lo TN, 1983 4E1T, FHIFFE K
FLRIGREFENSE L, Z0O%, KEBEKRE
H K, )R KF232 8 LT semi closed
ek ipol

WEFX, KD Sm-Co Wi a7 THEA L=
D, Pd-Co-Ni W&t 4 CRImR 2 8UES 2 7k
L2v7e<, DMAMFESTIL, I3—7, REA v
X, $REAMMEA &7 EREx R REMTbT.
HRD Sm—Co WA 2 QENIZER T2 L &SI
JBEL TSI b RELSBOTHZ LD, 4
B TIR Y IF D B HA2 03 KRR BREH L4 8 L
TERMEIZE A v X4 L7 Sm—Co WA % iF K&
HLTWwz (K2). £/, 3—Z7&2H 52 &
WX VB ANEINT 52 ERNbny, mra
LEMET7 274 FRAT VL AEZIMT LT
WaZE I NN—LTHEHAL TV, ZoEOHH
FEOWFFRIZONTE D% LL RIS T 5.
HRES WX, MAaERWERET % v F A
MEFE e Oalds, BBk 3 2 T2k 72
DR EBIZ M Z D 5 2 &2 X0 Al Bh R
BEORBEAERLL, |BHRICAGHEREZ 5252
LERBTIE A, RIEBEND TR OMERZEIC
BT OZ EVHIA L, a2 IS LRI T & v
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WD X DR E LT, BTNl
5T, BEHOIAN—ITEFELICZS SR F
TREA Y X LRHEET D NN L, K
Olalds, BB RS i, TEE T I O SR EE
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Wi~ =74 bR AT L A$H (Shomac River
26-1A, JINIGEHIER) Zfefsn T L <A
AT HRETHZATD T ERER L (K3).
O RIE, ~ 7 Xy e~y vy 723 L
PRI LT, BLO~7 Ry ha 4 X
BLIP TN TICHEESELIBEDO LY
DFE¥ LT H-DTHD. UA 7D FIZ0.5mm
OBIEMRE DL, WumlIFRmERNICHEA, F
RERD AR— 2T A AT v ="M EZEAL
THEIEM: 2 H 7= 7-. Morikawa 5 " 1%, Sm—Co
WhZHWfEx D~ T 32T 4 v 7 VAT AT
ONWTHBI N DOEBREIToT-EZ A, 20D~
Txy MERAWED, BEAR4EI—7 Ty
YT HZ L DESIINEE LR LD,
<7 %y hEF—R—DOX ¥ v TNEKRT D
WCONTABMICHEL, I3 —27 DESZEDIC
THEXY v TO0DE XTI NT DU TR
L7272, % v 7N 0.2mm L Bz b & 704
AZXOIA =T XV REREERLIZZ END,
RIS HICB W T, #Wa—27 Thro vy
T~ 7%y b EBMEEET— =DM AE
DENHES & BIF2REI IO DIZEHTH
5 EMELTWA., Masumi b 'O 1%, FEEAME
IR EE OB ERAE I W T, RWIK
AT TF 2 b—F—DHEAEEHIZ Sm—Co ¥ 7 R
k% 4 % 8 & FHWTIERIHEZ LT D,

X 2:Sm-Co tifn (f£) &8 A vyF LD (F)

S AN OA T ERT O T



Sm-Co A DS W ORMER & LTIE, HFEN
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Ltﬁ BRI ERHLEZINLHED

R L TA IR HBN, Wil b3 5
_&%%m%ﬁﬁﬂﬁ<,kﬁﬁﬁ6@%_ﬁ
ool (K4), 7=, Ws5171% 150 ~ 300
g LR WS ETIZAR ) o 7=, DMA BFEE Tl
S OITHRE AT, BRI — Rt R 7 v

AN X DBEAREEIRD > — L Rp PR3 &
A, 199047 H 4 Hi VE%@%&WT%Mf
7. ZIUTDMAMFZES & L CoOZEENT IS T
L7y, A thkkx 7 RiIR mm%%KEMtt
1991 4% 12 H 6 HIZ H AR B2 3k _Lé
n, HRERERRKFZOE RAKESREICEVE
1 [B] B ARG RS P i R 3 B Sz,

Sm-Co WA KL DB HBNET &% v F A b
Nl ED L7720, —FHT, bR
ETIZEEMO MRIEEBENGE-EE 20, £<D
E%m Tﬁﬁéhéio &of%t H A

K[ REE T, bR AT # >
%f/mem &&#%%_omfﬁﬂﬁé
TRy, BEEIIBNTHEWL OO
DTz, Masumi 5 7 1E, MRI ~0 2% %
HEEDLTOIL, RO EEHBIET Z v T
AV RNEBZLEY (K5), APENICEH S
TW D HEHHA B MR KIET R LIco
WTHEL Y, wRHRIET % v F A > ME
BRI THZENEFE LN L 2GR LERIC
BAHE L7, MUETCICHET ¥ v F A v b
DEFETAVREMLTEY, H-Ly AT A
BERIIRHETHDI EVWIHIFEMRICEL. £2T,
iR e 0%, RO X— R—ITEEEZMZ -]

X 4: 4 A>3 L7z Sm—Co ONEE M
EUR—An bR () Lo
ikt CfH)
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X5 : AERTUERAET 2 v F A 2 B
Al BRSO LA LAy
2. Pd-Co-Ni A4l —/—

3. MRI H1&4R/8T7 U7 Ll — R—
A —

4, BERRT D D R—=Y T

5. WA

6. MRI &R/ 7 2o A HRH
RS I —

B: 1. %—/f—%‘iﬁbf:% Zar

2. BHX—1 U\ HEE SN TR
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RS IO W T L7 (K6). YD X —
N PRI IE, $FEETITbh T ieiow,
MR #Rf4 25 LB 72 B F OSA, Rl AR Ak 2
DHLDEREL, FHBEICHRHLRZ2TNIERS
RNEWS RERMESRR S o728, ZORE
X, BICEA VI NRUT 4 U TIERBRE SN
RS HIZE - T-. 2 OED S E DR IRIFZE
WMEDO T OWTULTICRMNT 5.

HHD UL, BT Z v F A FOMEE K
KIRAENT HiEEZROVHT L2 HME LT,
LA —AN—T U F v —OffeFrEE L LTy
7 4w K600 2V, FoRCE, @ik, BiEED
VERAL DE NI X » THEFF IR ED L H Ik
b 202tz A, Ty F A MNE
B XTI U= Bl R0 ORER: /)
Nl b R&E L, TOMDEALDHERE 11T 03720
INEL, TH T AL " BIEWEMNLIE EHEET
NPINEL B2 b, WET X v TF AL FE 2
T 254, WK E R X O%HE R
\CRRTE LT 708, BuBAL CLEE U T-#EFF 11 03 5
bnbZ L, BT ZyF A bE 3ELL R
LIS E, BE LM DM ERT %
W L7-. Masumi & V1%, MEFFEELE LT T
AT HRNTI, RET X v T AL b LRSS
TEYTFAUPNELTWIET Xy TF A N H
W= X LT T X — IO THE LTy

D BERl — X—D % B (Revolving keeper)
a. AV v F%—,3— (HICOREX)
b. iRER DT v 7 2T v
c. 52k L 7= revolving keeper

d. AT IE
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IV. Nd-Fe-B BB DB

Welk 7 % » F A v N OREAREE RN OB
Sm—Co A 7> 5 Nd-Fe-B fAlICER 720, &
Werl e/ FZEEL L, N ERICH I D
Loz, YHEIZEBWTHIEERNLL DR
B ELNEESNT X v F A hELTOREKIG
Aiznz, MT (Magnotelescopic) % FV N JiE
BlHHE 2 Cx7z. LIT, ¥YEEOMERSEICHO
WTHIIT T 5.

PR S, #WENEMET % v F A &G H
L7z =2 v LF o F v —iEf 2 LW E N B
FOWRENGENET 2 v F A M &S LT/ —
TR NT T —EG oW T RS T,
MT it & b L 72 IR & AigtE 7 U P HEBIIC
DOWNTHELTWD (X7). %7z, Makihara

B 7 R EAHET Y > ¥
a. ¥ —/N—fF X NEk
b. IREFE AIMET Y » ¥ (k)
c. IRAHE AL T U » o CREIR I #)



5%, MT &N & O E oA L Lk
DI=HDOWRIZHONTHEL TWVD. 51T,
Makihara & *9 (%, HEH M KA BE ORIFRIR I &
LT MITEZISHLEERRKES 7T =2 b—
B— FTFal—F—Lxt’T—PDOREEIC
WtE T # v F A N H LI iER] (X8) <
MT iz S L=/t~ U » DHIEFNZ SV T
HELTWS (M9). Zoft, 85 2R
TH o F A ks U e e R E B
W (X 10), HEE S P RS L O RN

Wk 7 % v F A N E AW TR NN— v LT
T IR OREEIT o TN D.
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—J5, WEHBIET Z o F A PR EE N
MRI A & A HERF I 3B LT &y ) FfilREs
DR SN2, RS 2%, filk~Zxy
k¥ — X—IZ MRI Z /5 L, FREAFI% O R
Wtk T 2 o F A FOWEI NZE2RESTHZ &I
X0, KMEOBRIEEIToT2E A, F——%
ARENICHERE L% £ MRI R4 217> TH A
NZFFE ST ENR N EEHRELTWD.

4 8 : BHER I filifaiE 1]
a. T —/N—fFENH
b. WA REERM EAE AT T 2 L —
H— AT
c. AT Fal—F—LztT—ED
A
d. TRTEES LizikeE

X9 : AT Y > PAEH
FN—fENE () ERAAER
fr&she Ch)

[ 10 = AT oy A E 3]
a. T—N—DRE
b. RA R R % L FaA A 72 RTHCME: B A
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Magnet Denture - From DMA Study Group to Application of Health Insurance
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Abstract

It has been more than 30 years since dental magnetic attachments were sold in Japan.

The application of magnetism to the field of dental prosthesis in Japan is said to have started in the 1950s, and
full-scale research in this field was initiated by the DMA Study Group established in 1980, and in 1991 it developed
into the Japanese Society of Magnetic Applications in Dentistry. As a result of this research, the magnetic
attachment for dental use was approved by the Ministry of Health and Welfare as a new medical device, and was
put on the market in 1992. After that, the magnet core was changed from Sm—Co magnets to Nd-Fe—-B magnets.
In the 2010s, ISO standards and JIS were established, and in 2021 they were covered by Health insurance. Taking
the opportunity of health insurance coverage for magnetic attachments, let’ s look back on the more than 40 years
since the establishment of the DMA Study Group.

F—D—R (Key words)
Witk 7 2~ F A > b (Magnetic attachment), DMA #F284 (DMA study group), 1SO #4% (ISO standard),
H A E R (J1S), ffeE A (Application of Health Insurance)
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Characteristics of retentive force of combined sandwich-type magnetic assemblies
Masatoshi Takahashi, Genichi Togawa, Hirofumi Yamaguchi and Yukyo Takada

Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry

Abstract

Dental magnetic attachments are mostly paired combinations of magnetic assembly and keeper or two magnets.
A combination of two magnetic assemblies is rare. In this study, we investigated retentive force characteristics of
a set of two sandwich—type magnetic assemblies. Mating surfaces of two oval-shaped magnetic assemblies (Magfit
EX600W) were placed in contact with different polarities facing each other. The pair was mounted on a measuring
device and retentive force experiments conducted as specified in ISO 13017. The measurements were done with the
two magnetic assemblies aligned and when one magnetic assembly was displaced along the long axis then short axis
direction. The retentive force of a pair of magnetic assemblies was higher than that of magnetic assembly combined
with keeper. There was a decline in retentive force measured upon separation of mating faces. It was more gradual
in the case of two magnetic assemblies compared to assembly and keeper. Displacement along the minor axis,
caused a decline in retentive force which was more in a pair of magnetic assembly compared to a magnetic assembly
paired with keeper. Furthermore, a pair of combined magnetic assemblies generated a large restoring force against
displacement. It was established advantageous to combine two magnetic assemblies.

F—0—R (Key words)

WA ENET % F A b (dental magnetic attachment)
B KA w T (sandwich type)

KM 340 (lateral displacement)

#ERF ) (retentive force)

155571 (restoring force)
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A+ OMAE DY ARG RE F—/R—Dfl
HEbtE LRIDHERF NI D. UL,
WA IERE L2 A B bE 56 ORI
B9 2P0 RS 7= 5 7a 0.

WA T Z v F A v b OB RS R
Ty A=Y R v FRINGHD Y. Ty
7 a— 7 BMOBAREERERASDEL S T
%L, WA OS54 OMRANE U 7
H1-0ORNDTRELTLEVAEDESL Z L
NEELW (K1), — 5T, o Fa v FRE#H
HE DY LEAEIL, WAE R O 58 0 & R
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2. HERFSMIE

[SO 13017:2020" |ZHLE ST W D HERE IE
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R & — =D AEDLE (a) LT
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mm & LTWA., Eh LW EROREESEEN D
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3. KER T &R D2k
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X 6 M7 ORI D HERE
(A M TSR TR )

324 15 20234F

SR E ST [0 D ) DRy DA FAEDHERE ) Th
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BHEIITBEEEIN S 57280, HEix BT
% bEWlo7- b EICEBROBENITED 5 7.
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CAD/CAM |2 X 0 8EL7- 2L o =7 AR Ak O 1 At 12 B4 2 Emsr it 4e
—EEEAX v — DI H—
MARIETE, RAARKEE, BN, HARIE, WIEEK, LT,
MR, NUEE, BIES, SOARKE, MAEZ
BRI 2 2 SR RE (R T B 1 25 P AT TR 5 1 A 2524 7

Basic research on compatibility of zirconia root coping manufactured by CAD/CAM
- Application of high-precision scanner -

Mineyo SONE, Daikei MATSUMOTO, Yuki TANIUCHI, Kenji AOKI, Mie NUMAZAWA,
Fumiko NARUMI, Shigenori UCHIDA, Natsumi KOYAMA, Yuka INOYAMA,
Daisuke SAKAMOTO, Kazuhiko OKAMOTO

Division of Removable Prosthodontics, Department of Restorative and Biomaterials Sciences,
Meikai University School of Dentistry

Abstract

The aim of this study was to evaluate the compatibility of zirconia root coping fabricated using a high—precision
laboratory scanner.
The abutment tooth was a preformed root plate-type epoxy artificial tooth (A50-359, NISSIN). The manufacturing
procedure involves scanning the work model using a laboratory scanner (E3, 3Shape), modeling it using design
software (Dental System, 3Shape), and then cutting it with a milling machine (CORiITEC 350i, imes—icore). Five
specimens were tested, and the compatibility of the zirconia root coping was evaluated using the cement replica
method.
The measurement points are the labial margin at point a, the labial cervix at point b, the labial post at point c,
the tip of the post at point d, the lingual post at point e, the lingual cervix at point f, and the lingual margin set
as point g. The average gaps were 61.5 £ 36.0 um at point a, 73.5 &= 36.3 um at point b, 41.5 &= 12.9 ym at point c,
148.5 £ 21.3 um at point d, 45.0 = 13.0 ym at point e, 81.5 &= 31.1 um at point f, and 46.0 £ 14.9 ym at point g,
respectively.
Point d had significantly higher value compared with the other measuring points. And there was no significant
difference in difference of cement space (P < 0.05).

F—D—R (Key words)

Tt 7 % »F A > (magnetic attachment), CAD/CAM (CAD/CAM),

Vv a =7 BREAK (zirconia root coping), EifEEE A ¥ ¥ F— (application of high-precision scanner),
AT (compatibility)
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I B

WRHBMET Z v F A MIE 2021 49 H 1
HEORBREHE 2D, Gtz Tnd
HAREN TR EA S TE TV . £oH
T, AANVTZ7Y—%&ELE L-E&EERIIRDD
MEHEIN & CAD/CAM & W= #il-7e 0 —2 7
0—%ET L IIHERER EEETHD.
L7 LIRE R O f4EIZ CAD/CAM % i Ji U 7= 4
w5, BLOTOBEAMEICET MG 20>,
ZTOBHE LT, BEKO S H#EIZHR RIS
—EDOEIORA MU E AT 5720, EE
DO IFETIEAR A MGG O E % IEMEIZ A
XY= T ERRHETHDLEREZILN
L. BxrIZINFET, KA MUAEDO A% ¥ =
> ETET D BT ST /31 A (Scan
Post ™, 3Shape ; LLF, AF ¥ L ARAN) Zin
4252 & T, CAD/CAM ¥ 25 AH|Z X v e
L7 EAROEA ISV TIE (LLF, A% v
VAR MERE) LTWA Y AR, EES
PERE « BB L CVW D HTHT Vv Z LA %y
FT—FHWDLZETAFY AR MNEIFHT S
el o a=7 IREROBELRAL, £
D EREE IOV THRFT L7 THRIET 5.

0. #H&EFE
1. FEBRAHR RO
EERIZH WD XEHITBEICA A NE L5
ENTWAERO = RF T N LH (A50-359,
NISSIN) @R L, B (E550-538, NISSIN)
WWHEZELCTHERLE (K. 2B, X6HIZ
ERENTE-RA MFOESIE, HPHYDH
HICHEL CHhmA®IR L TIro 72, BBt

1A L7 S

2% 15 20234

VY, XAEOHGEERGEZ VY a— 2 I AHIRH
(EXAMIXFINE REGULARTYPE, ¥—3+—) %
HAWTiTo 7%, WERHBEEAE (=2—7
vavyr, U—v—) EEANLTEERELZ
BELZ . EERER OB (LT, X6
WD) X, v — T UMD LD MY
ST ETOT.

Va=7®oERAREROEEZ, OF
VA VAKX ¥ — (B3, 3Shape) Z#HWTEZEHE
WO AX v =7 %179, @PC _ETCAD/
CAM Y7 b =7 (Dental Designer, 3Shape)
@ TPost&Core] T— KZHAWT, 3DET /LD

BWARR (DL, XARWET V) ZHEEL,

BWET NV ETCHREWRE T A 35, @
Y v /=< (CORITEC 350i, imes—icore) %
AnWTonra=75 1 A7 (D.D./NA F 7ZX2,
Dental Direkt) 7> HARMEM ZH] Y H L7214, &
WBERE 21T, UEDAT v 7 TiTo7= (K 2).
TDh%, VNVa=T T rOREICHGELT
14 O FHE T LR 2TV R ST
F7o, #maEEx s & L.

B, AV NASN—RE, BEHR~T—Y
B ARA M E TOFRPIL 0.01 mm, A HES
1Z0.005mmEREL, WIRbLY 7 by =TIZ
RESINTWOEEEEDE L TITo72 .

2. WAEMEORIE

Grey 5 "D HFIEICHEL, B AL ML 7Y
Tk & T, 2R AR i A o 1 A & B A
L7z, XEaWEMoONTIcHAY YY) a—r T
2 (FITCHEKER ADVANCE, ¥ — ¥ —) %
HEAL, EBRARmERZ AR5 L

M2 vha=78UREROBERT v
O : XEHEHEHUDO AT v =
@ : REARDT A >
@ : IV 7 HBBNE LT AR AR



FRRES R 2 M

%, PREICEVEALE CREELEZ. AR
Mo, Wb L-ABY ) a—r TARMFE L
EBRAREREREL, BEHAE—LF (=wb
h—AHE— LK, </ F—) OFEMEIZER
FAREROFRA RN EFHicm< Xk HikE, [
ELz. H6BY Y a—r 35 (EXAMIXFINE
REGULARTYPE, ¥—3—) ZA#HAE—/L R
WIZIHEAL, Ay ) a—rank &b IcFE R
FARmR A L2, HFav U a—r 3k
%, EBARERKEZMEL, TOBICELD A
N2 CH M) a—r A LEEALE. T
TOY Y a—r I AR L%, A ) a—
VALEAETAEOAY) a—rdADT 0y
7 HIEERINCEIR L7z (3). HERA > M,
BRl~— 08 (LUF, a), B (LT, b)),
BRI A hgeds (LUF, o), A M (B
T, &), TR SFRE (LUF, e), HHlH
SEES (LLF, 0, &Ml~—2 88 (LAF, g @
THETE L (M4)., ATV a—rITLADE
S &AW E AR TR & ORI E L L CHIE
L. 723, MBREORHEFEIEES Y 0F
BICHEL, YW a2 R r— v 4o o X L
Bl LTHRYIAT HIEIC L VT2 . #EHFH
EMTIZIE, —ICReE 0 E 0T &L O Scheffe” s F
test 1T & A ZEILEREZ TV, p ED 0.05 K
W OG AT FIAEENMEET DL Lz,

X3 BALNLVLTY DE

O: A a—r T LAOEHE

@ : Ay ) a—r 3L LTHE
@ : /L REEICEE
@:FOv)a—rIaAALbeH

® : R L%

® : MEBDAR—=RAIZEFAY ) a—rTAEA
@ = FARSH

2% 15 20234
I #%
BHERA > FOFEHRHIB & X a 23 61.5 &
36.0 um, b 23 73.5 & 36.3 um, ¢ 2% 41.5 = 12.9 um,
d 7% 148.5 + 21.3 um, e 7% 45.0 £ 13.0 ym, f 73
81.5 = 31.1um, g 23 46.0 = 14.9mTH - 7= (¥ 5).
d HZBR< ab,c.ef,g DTS TIX, HES DR
H LT 5 CAD/CAM Hlifg 25 & O 51 D FFA
HiPHTH D 100 um & Frig U C BAFRE G A
L7z, F£70, —Jhl@En#Botrds L O Scheffe’ s
F test I X 5 ZEHHEHREORER, d AOMRE
It 6 &, AEICKREVWEZ R L.

B 4 HEFAL
a: B~ — b: TR B S
c: BRI A MHSET d AN A R HES
e: HAIARA I £ ERIE S
g Hl~—
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V. &8
1. XHBEWEORA N OFHMEIZ SN T
fHE Chik 7@l AT T ERICEBW
TIE, XEHOAF Y=L FICAF ¥ UEA B
PEREEZ WD LE N D 7=, ZORRICHEH L
-7 X NVAF ¥ F— (Aadva AF v > D810 ,
V—v—) EARER LT VA INVAX v —
(E3, 3Shape) & DT, NEEINTWDHH AT
fRGEIZEI L ClE 5.0 AT E 7 L& ELT
IFNZRNDS, I A T EFHAREEE X 15 mmA> & 7 pms
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M ELTWADD, FOHENS[E DR B 5
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KT 4T 4 — NV OHERF 72 STz, 5 RIRE
LR o2 LTk, AR NmEs ok
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PR ED D DB ALEICRE I N TR, £
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2. a,b,c,e,f,g DWEATEIZDUWNT

a,b,c,e,f,g ODUE L TORIPRET, ZHES Y n
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find v = =7 B AL E & FARIZ e R BERS &
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&, bbby UESOT —ZRRELTL
FOBRLETHL (myvmr] B’E2xHIEY.
IHIFBEEATHVWLN TS AF v —
DS, HHED O Z MM = A ThdH MY
DA BT E L TEET S STL (Standard
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O, Ax ¥ FT—0OF ANy ITHNS Z L
72, ZOMEDORERERKATHRY TN
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KIETITHW R WS DBLETHY, BOBD
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TTFYPA LV T2 TRETHEAL FX
R=AIREFENDNT A —=F —DHFEERD S.
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EZEHANTHD, IR B R 2 048 5
5HZ L CHRLEAREN LA D ARENED
H5.

F7o, REBRIZBWTIL, BARRBLILT
CHNLTOU—7 7ua—liF o TELT, it
KL ERBRRT Fa T O N E LT -
TWD. 2D, v a—2 3 LHIGM OE -
WAE, ABRERIOREE: &, 06RO ik E
ECHLAELDI=T—DEEL-AEELE LD
na5. ZELTE, AaENASyS—%
WTHEX R Z AT Y= 7357 E, TX
DT T TAF—VARU— 7 — 275 &
IWE LFE L TV LERH S,

3. d DEEMHEIZHOVNT

RA NEuaEs D d SSOBBREITM o 6 8 &
N, FEICKREVEZ R L.

CAD/CAM Y 7 7 =7 ® AL I%, S/EHD
FEICRESEELZWHEZICEHLTAF v =
YITDOT—REERKRSTHIET, BIEOT—
2L LT PC ~DAMZBRIT 2 FHNA
BNTWE Y, KEBROEAIL, HHEERE
VER 128 L7z TPost&Core] E— RZEIRL T
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ERALAC LI L CRBEA ISR S T2 REME N & 2 5
nb.

AEER L= a=T7 1L, EEEREEIT-
7o & &K 16-22% DIRFENME N E T D & ST
WB B 2o, ATLOLaA =TT 4 A
7 I ORKBERERFONMEEE THIL, PC
LOFVFAL X0 bR RENTRETIT T 5
Z Tk, SERRF O A A MR D LB
HoP RS VIIAKEFEICENT oD a—¢
VI TODRT 4y I ERETH VLA
=T 7 —LDOEGHEEERE L E A, X
BRI OUBEREICIES SENKRE ol &
WELTBY, Zhudk&iifdiorra=7
D~IVEZAZ B T- CAD/CAM o 2T L DALEE
MR L EZEZ N5 LT D, AlEHRE
LR S, AA NFOFIEIC L0 FEE S5
WZHENTIEHINEWEEEZHET L7120, Kk
BEfE IF O AR FEHE 2 @ BN HIE L o7
FERE LCARR MESsFm, 37205 d Ak
A REENFFICRKELSELZLDEEZZBN
5.

HAKRGIFTY Va3 =7 YHEIREO I T CAD/
CAM 7 T v v DM KIETHEIZ OV TR
HLTWD ' bbb, UIEIEOIMNTLEC X
VW CAD/CAM # D A F L — TP E RN £ L,
EALIC L DHIBRBOENE L LTS,
A RIHAE U 72 SE5R AR i Al U X A g B et & bk
THIE, TmbhbAHESLTVRR NEEALTEBY,
UNa=7 ThoTHI U U TRITAR MO
H P EIE N E U R, dRICBT 2 E8HIBR
ENEEEIVARICKRE S oL T
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Material Trade name Composition Dimension (mm) Weight (g)
GIGAUSS D400 UNS S44627 ¢3.0x0.6 0.034
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GIGAUSS D1000 UNS S44627 04.9 x 0.8 0.119
12% Au, 20% Pd,
Casting alloy Pallatop 12 Multi 0.941

50% Ag, 15% Cu
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WE 5k
HEMES 7 7 A N—AJREEF

(Model 3300; LumaSense Technologie)

Ty ANRN—T o —7

(MedFP; LumaSense Technologies)
HREEFHIBVEREFHI THRIEL, 77 A4 /13—

Y — O Sem AN HESAIC T D X O ICRET
Do WEEMIEIL, #HRGELE 2 /Rl bixte s 2 7

FETEL, 1 BT EIHET S, #EUE, 16 4

fF1> RF BRETIZ 31T 2 e KiE B 57 TRl 2,

D600 keeper

Keeper
Coping A CopingB
P10, e F—ss— i F S SRR
H o BREMBMER T v L A RUR AR

f

X 11.

757 A
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A TS

MRS 7 7 > b & & EBREERE
X o, REERIC 12 BERELL B RE %
177,

77 v b AIE NEROEGIEER & R
flie 705 KO AK 25 0z MY v A%k
1.31 g/0. F7z, WERIERIZT 7 b ANEIK
BB LWL D it 2 R e g 5729
RYT 7 VAR 10 o/ 0T %, MIEIZERL
TR REZIZLOT 7 U ARE (65X42X10)
IZ9em ETH V&ML, MIEIZERED 2T
A KLY 2emDALEIZHEES S (X 11),

1L 72D
AT i

B —r 2

WYL SNDHK SAR [EZRET D701, B
fREFR 0. 47 S/m DEEAKZ 7> A 2.5 g/0 (65
X42X10) & vy, 15 57D RF BRE 2170,
EEREZRNE L, BEEFOMKREID, SAR &
RO, GEFREME : 2.1 Wke, MHif&R;E

i

W/ke) (K 5),

#£5. W —ro2
MR system Magnetom Verio
Pulse sequence T-SE
Coil Body coil
TR 864 ms
TE 8.3 ms
Echo train length 5
Plane Axial
Flip angle 120°
Band width 201 Hz/px
Field of view 400 cm
Matrix 256 X 256
Section thickness 10 mm
Total slices 9
WB-SAR 1.4 W/kg
NEX 20
Scan time 15 min
Exposed body SAR 3.1 W/kg
Head SAR 0 W/kg
Torso SAR 7 Wikg
Leg SAR 7 Wikg
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6. MR

Device

Maximum temperature increase (O C)

Keeper

Point 1

‘Without the prosthesis
Coping A

Point 2

Point 3

Point 4

Without the prosthesis
Coping B

Point 5

Point 6

Point 7

Without the prosthesis
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K127 —F777 "Mrgf 77> b4

13-1 13-2 13-3
BRI RN £ 425 F—N—fFxiRER BRI VT AR

REHR (0927 g w) (0.941 g w) PR (258 gw)

# 7 MRIFEITHNTZ S —r o

W —rr X ZA¥rxra—gk FSYVTY bhTa—ik

2585 {4 T25& Mm%
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
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Hasegawa M, Miyata K, Abe Y, Ishigami T. Radiofrequency heating of
metallic dental devices during 3.0 T MRI. Dentomaxillofac Radiol 2013;
42:20120234.

Miyata K, Hasegawa M, Abe Y, Tabuchi T, Namiki T, Ishigami T.

Radiofrequency heating and magnetically induced displacement of
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dental magnetic attachments during 3.0 T MRI. Dentomaxillofac Radiol
2012; 41:668-674.

Hasegawa M, Miyata K, Abe Y, Ishii T, Ishigami T, Ohtani K, Nagai

E, Ohyama T, Umekawa Y, Nakabayashi S. 3-T MRI

safety
assessments of magnetic dental attachments and castable

magnetic alloys. Dentomaxillofac Radiol impress
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