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The 10th 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 10th International
Conference on Magnetic Applications in Dentistry
organized by JSMAD will take place on the
Internetas follows.

Meeting Dates:
Monday, March 7 to March 19, 2011

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

General Chair:
Prof. Yoshinobu Tanaka.
(Aichi Gakuin University, School of Dentistry)

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 1s 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 JPY
perpage. (No charge for invited paper.)

Guidelines for Presentation

Deadlines:
Entry: February 7, 2011
Poster submission: February 25, 2011

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. Alternativeformat files are
acceptable. Please contact to thesecretariat 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. Forfurther information, send e-mail
to kumano@dpc.aichi-gakuin.ac.jp

Conference Secretariat:
E-mail: kumano@dpc.aichi-gakuin.ac.jp

Tel: +81-52-759-2152 Fax: +81-52-759-2152

Visit JSDMD Home Page for updates!
Http://wwwspoc.nii.ac.jp/jmd/index-e.shtml
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Volume visualization in medical fields and its applications

Akio Do1
Department of Software and Information Science, Iwate Prefectural University
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Abstract

With recent advancements in computing capabilities (i.e., increased memory, operating
systems with 64 bits addressing, and improved capabilities of graphics adapters),
personal computers with commercial graphics adapters can be used for processing
3D images (voxel models) obtained with computed tomography (CT). In this paper,
we describe the principles of volume visualization of 3D images in medical fields, GPU-
based volume visualization, 3D shape construction, and rapid prototyping techniques.
We also show several replica models generated by a 3D printer by utilizing 3D images
obtained withX-ray CT and MRI devices.

F—O—NR (Key words)

GIE ke (Visualization)

3 T {5 ALEE (3D Image Processing)
IVE2—=YTITT 497 R (Computer Graphics)

SEY K7 by AMEY ST (Rapid Prototyping)




1. 3C®HIC

. AED 3 IRotEHill T, v —¥ -tk
BRMETH® T ¥ E 2 — 7 WiEh (Computed
Tomography : CT) LK fHHIN TV 5,
L= —5HHIREE . a) SRE. b)) Let
(RERR L) ¢) @, d) K3 2~ ol &An
5, N TEL, BFFshicr —F—%%
LR TRUAN S T & T, RHOIIREFTHT 5,
UL LIS 5 sl & L7288 R NEB I AT
RECThH B, Fioy MBI L > TR LY =¥ =M
WX S . S S ER RS Tl L —H—
DG EAEZ TN W EBD b, Tl
HFHG X TEET R0 & KRR ZFH L T
b TN ZEHT BMEND B2, IETER
ZINE LB HEORE MK N 5,

KR & NSRS % ERE IR T 52 721
I CT BERTH 5, CT TlE. SRR
B0ZEALZRHL T, Mk EEL, 2 v Ea—
7 2T, MR NEEE ks 5, 1658
1id. CT IS IE m & 3 (Magnetic
Resonance Imaging : MRD. £+ o vHi&
# (Positron Emission Tomography : PET).
SeFusbriEEt (Optical Coherence Tomograhy :
OCT) & o&lEmALE2E50CN, ARTIIE,
X#EEHOWIZCT O &% CT S, CT (&
MRI B LT, BmEsE <. BRI

REDEVe oy HARIIE . EER ST

IZZ 0,

CT %@ d. KBlld 5 &, EEERH CT & &
FEE CT® E I onb, KR CT 2
E ENR 2 AMEEIRE LT, Fichibi%ET
REDPZW DN TV 5, 19705 CT A8
FERLE LR, EEM CT #E&EiZ. ~V 74
WCT, = VF 254 2 CT. BEEHTch 3
RSB PRGBS 72 & o
BHFE 21T, WP R © — N PIRRE A KIEIC K
FEINTV S,

FESER CT WiE 3. R CT 24& & i L
T XERIBEREO X 2 L F = KRE <, E—
LOMEHb 7 » vE—LTh D (FEEM CT %%
i O X BRoRE (3. R CT HiE DK 4 ~ 5 £%
METHhB), MENRIZ. Big. HEHEO
yYvTZay s, BFHMEET. T DOH®EF
e A TH b, BlE. AP L8, AHF

HABSHRE M 198

1% 2010

IKHILHAARETH 5 (1),
F 1. REH CT2EE EFEEM CT HE o k'
REFACT FEM C T

SN Y L | I—YE—4L T7yYE-—LA

PEXR UNES Th, FIRF VT,
A4 F ¢ 2B 8k

Xz xVvF— 100keV F2E  100keV~12MeV

Fak et - W It A

MRI 1 CT &34 < %2155 5 THE %
BALL TW5, CT I3ANZ M L 72 X %R
AR TIA T HHRkD X BRBIER D #E O % H){R
{ftLTWwah, MRI TRKEZETF (7ot
V) OERSRILEOIREEZEZLL TV, A
HiZ, 60~65—& v kBT DT o b vEESD
K (H.O) moflkancuwaicon, Kok
ZGUHF. A ME. S, KiK. /MK
FEOHBOECEHF L LT E, TORH
{boFEEIZ, £, &7 b vl T, —E
R OFHISG T MEkND 7 o b v &2 B BTN
ZOFTEE, TOWNEHESE S, TORE,
B HAERERVWT W7 T kv, TTD/N TN
SIIRREICIR A5 £ 35, CTORD M (B
Rl &R ) 13, MRS &, 20
IREEDEWZEHAIY 2 2 & THEALL TV 5,
L D EHNTE MRI ORI Z O ISHICEI L T,
ZEH PIAF, R 22 CES
W, MRIDOHI1E, CT &, AY 2 — 4
T =5 L35, LINClRS 3 IRonnPe
SEy NFo A EVIHBARETH b, F 124
PET. OCT &b akkis 77— s A&7 5,

CT. MRI. PET. OCT % 3 W@ H LoD 2
RICHBEETH BH. R 74 REEEOIE % %
Itk b2 ET, 3onliRE LTIRA 5, Ficn
Z D7 — G ESKTEE R 5, &
fon B A T A RGO BFAE S FREE NI
BT HT—5ELTIRA B, ARETIR. B
N CTHEAIN S 3 RuEGICESEH TT,
Z DFRIFH PG LT 3 RotEE D S 3
OIEAIR~ D8 (RO &R A L&
Hpic> Wi d 3,

2. RUa—LEZ 2754 F—v a3y
EAK SO 7 — 7 83, 3 onZERick



HAHEL SRR 2 MRS

TIRITHEATOBNS BT HROESE LTE
Blan, o &5 mnEKBAEEZ R 2 VKB
TDONFERER T vV ERES, Flo, A7 &L
EHIANEZBEE 7 CLVOEIE £ 2 — L F—
g EMFATHSE (K1), Eicy ¥4 T VT 4
T 4w I EYVaTIAEX =Yg vOREITBL
Ty R a—LaF=4%20002d Al d
B2, HRY)a—bEYV2aTIAE—Va v
ATV g B

s

1. 3oy & 7 — 7 Hiid
(K27 VEBERT £IV)

:

RV a— a7 =5 OLRGER, KBl s &,
R 2 — a7 =y 2HEEFERT 25k (BEE
EEHEIE S &2 W TR EIT S ik (ML)
KBS NG, EBE50R Y a—LaF— 5 %0
Bt 2 FHTh 205, ML TH 2 FHEm«R
RES FEEZE AE (-7 2 —2) 1
TEID, ¥—7 2 —AERICHTEHINBE T &
bbb, ARETII FHEIAEREZITO S VERE
Ik BB EREE [R)a—sL vy v
7| EWD, T H A EERmERIC X 53
RE =722V v %Y v (Surface
Rendering) ] &FE3S, L4 v 7 (Rendering)
ElF. avEa—%757 497 & (Computer
Graphics : CG) AHFicBWVT, [E/BERK]
TERTHHETHD. 3RLDIEIRE T VE
IO SNIBEPR 7 ) — vy A4 T, gL
THEEEREEATED, ZDOHITHERI,
QIROLHIBEE LT, E=F —PR 7Y —VITE
R IN G,

EHEE T, iR o K4 & CPU
(Central Processing Unit) TIiTW\\. H=&KH
WWFERSINBERF20HBETH 5, TDIC
b, FEEFEP, 27 ) —vH 4 XOEFET,
HE, B UIEELTOLEDN D 5, MiEFEOE
EmE R TE. FEEmERIc X0, 3 KouZEH
FickREORF -3 ARICLEZRY T VS
AOITERR « BRIFET B 70, IHEEEP 27 ) —

19% 1% 2010 3

YA XOEETIE, HEL FEmAERETT S
WFEDITE 0,

X 2 3. S MRI Efgicxt LT, BEEE
(B4 344 v 7)) v Ik B R Y 2 — 4
Ly ) v r) TRRLEFEHNTH S, MRI
HEOWZEE» S 27 1) — v EOEIFHRICE R
T AR S, TR SR, HiR
D e R 75 Lot LT, mERf s
ETHMEND B, K3, K4iE, 6L MRI
H{g A &R OEEmAEAER L. £RL
bDTH b, HEHIZRY) T VEETH B0,

X 4. Ul



4 HABSHRE M 198

EEVHTUMT 2 &, WEEIZERTH %,

R)a—sL vy 7ok, EEDOEZE
ERHRIEEST 5 T LT By . WL RK
ED[ERFRILP, KD &b 2 fHIE O & D i 2%
INEITABRTH b FHEEZRTIE, JLHE
DCTHP LI A YT —vavyIntERMmE
EHEETAIETRY 2 — 22K T 570,
By R WAy REZERFICRIIS 5 70T i3,
KE O F A Ak LT, FEHF R TER
BbEBMNEND 5,

FEMAERDERTE. LESBZERER (F A
. MHE R REEOME) H o U, i
H (B Ay F—vavEEhs) LTBT
E. T O ORmESY %2 3 AR Y I vtk
PULT, YIab—va A4 HEIEEED 6
HIED * v ¥ aF— 5 IcE k2 HICH b,
g, InooXR)TvF—51F, 3D7Y v
s HOEE 7 — s (EBUC R HAIEETH 5,

B, =7 2 ZAETVICHIRL T, £
VIVEF NG, F—sEPRKEL, HFEN - F
D2 TBMETH -1, LOLELRS, T
F. I v Ea—yoEttiEl. 2 €Y EEDOHE
K. 648w b7 KLy v OS (Operating
System) DEE, /'S5 74w I AT ST ¥ —
DEtEREbFIC LD, MO 57 4 v 7 AT
57y —EEE LI -y Fva v Ea—
7T K7 vVEFVEEEOKS T &)
EL - TV 3B,

3. 3IAXRTEEBORRRE LR RE
3.1 3XRTEEZBRDOERREFEE
KYa—aL vy vy 7SoEMIE, HbSh o
R a—2aF7F—5icxf LT R (LA1) ZTR
E U, VA BREST D IRITHEBD R 2 i
X9 BB L il A A LT, LA Lo
HEZELBNO, RN EBEERET 5, 3
OGO FEED 5B & BIERAN DL
lE. 3KTTHED & R+ 75 LTKt L CEIARE
LEfEREER L ERI (P v A7 7 —
7y va v EEENG) BRSNS, &
ERHII. 3RTEBDOE X T amEKRL
T EIEHR & ANBEAREE 2 a5 IcisE s 5
T EMZ W, S ImERM A e ET 54 7
0/l ZFDEERBEHVTCER ) a—a L vy

1% 2010

) v IS ETo e BRI TH B, KH5D5A T
T3S SIKTHEBEDO E R+ 75 A EFRITH
J5d % g s L CBIHEEHRE R R LTV 5,
2 —HFid, BEEMEICH LT, BAEEEL T,
ZohilomFEE, MLl s, K50
rinfiiz. SAEEEDLTEBD, T TR,
EZ 75 LDMEO/NS ORI ITE, HEOK
SRR ABHICIEE LTV 5, AflicER
INTOVABEEBHOTA 2 i, oL,
EFRSNIAERHTH 5,

MG o7 ) — v OEZEE#ET 508
(L) ZILITIT, F7 VNI ZY v 7
Y LEBE, LA ETREFIEAITY 2o,
L1+ v 27 ¢ v 71 (Ray Casting Method)
1 EBMFEN G, LA OFT. BRI D EFREL
O, R v VOlEL D EVXETY
VN VT ERITOMEND LI, FIERE A
LTz (X6), GPU (Graphics Processing
Unit : GPU) 238459 2Hii1E. o DftE
29 RT, CPU TIr» T\,

GPU I, #MPIROEHPL IRy —514 € —
Va vIEDEEE, HHON—FY = 708
A& TIT5 7, WO CPU icktb~T, =
DB Z RIS ] E s TW0W 5, BIRR
i3, WETIEIE B D 2 vy Fichyhrh
T AGFRFE A ATRE) S IEFES OF I RAE S 3ok
ftanTB, GPU &5 7 4 v 0 RTH 7
g —icBEfasniz 2 €Y GLH® CPU A
TAHELEA T EXAIT 57D, LINTIE
TEF4 2 E )] EFES) MOFREHEE &# < |
)TV A ARERICHENW TV B,

EFAAE N, @RS ST 74 v I RT
77y —DEE, BHGNA FOFEENRH D,
JRER (7 V=28 7 7)) EEMEE (2
FUYIINY T P) T AT v B, ETE
HwOEEEME, £ T F8R). eFEiERED
AR LT CPU &EMNICEHEA1TA B
T—F T F v -oTWV5B,

3.2 GPUDHREZFIRALILARY a—ALY

gUvyT

FREHTHNIZ, 1) v LT v 7Y v
7L 2) By vy Il & B
HITEW, 3) L4 ETHIEREBHEERD
R, o—#HoMHEIZ, GPUDF 7 2 F +



HARSRESE2MEE 19% 15 2010 5

B Volume Extractor x64 Edition
File Edit Tools Window Help

s 8 @QO&FEE S §¢E 1 mm
(<

_DataJxt. 7—5—F¥NS0464... [ |[S ][]

OO0 @H MG «»mw®

=

At i, BRSOFT
CTARKELSS rpf
OT B9 B rof

CT R ELD_ME rof

CT /D REE + M rpf
CT D A-rof
MRIE825 rof

MRLEREP ISP E rof

[ save |[ load | AutoUpdate.

IO DL esa ety

B 5. (R DIERL

v U=
#BR
BR

BEE &%Q =

LN

=

o YU TYLTA
Ry

X 6. BEHEECLTEILAF v R T 0 v T OFHME X 7. ¥BEHEE) T voFEREDE
2 v BV IBiEL a7 L Y FEEA VT, & 5 (X7) Thoniiz, CPUITIRIEL S

HLd 5 Z EDARETH B, Wz, WL A3 O,
3 ROCIEE DB I B iEHR Ry G FoRT BB, w&PIT XL Y Z RIS d

BiE) EBHENEHR (a (77 7) HEWE 277X Fr<ovbEvranizR) I ViliEd
n3) iF. GPUMlo EF4 2 &) NEBICF 2 S5H UBIERL TH o HENEHINIBRIE,
2F rEfEE L THEET S, GPUDa 7L v EDREDORY T VHIEERRT D%, MO
T4 v I REREIR. REREOBEHE a 2> T, N7 P VBIOHBE~NY b VERERV T,
QIR ATER T 2 e Th v, FBHL R RET S GRS LT, —FIERICHL
)T voERGOLEEEE - FY 2 7 TITA TWaRY I VHEHHT2) (K8),



ty
X
e
z d //7
R

X913, BAEEZEGAL R I UHELERR L
T, BELeRTHh 2, BHEESGAZH
RY)ITvEAERELELIIET, R a—L4L
YN v TR B ER CHIREE S,

Ly

9. BHEZEALZEY T | DIERE FLE

L A3, borLon, X, Y. Ziilnc
WL TEAZT 28 2 VHEER L fops, # Y
TR EBERAINCF LT BRI AR ) T
Hl (LA L CRERHE S S) TIEKT S
ZET, AE)OHEYMHMNRETH B, D
BE, SENEES NS 2T 3IRoCHEB A L
ATx L CHEE SR TN Lo 5, &Yl
EREET BN D B, 3 KOTHEIE & FHAL
2T HRMERIE. X VESRLTHES .
Vo
3.3 3DFUVRF+DIRELIEM

B4 2 ® ) ki, BiFRE ABHED 7 7
2 F v #g (3XoTEg) ZIRET L. €0
T AF v HEOWGTEMEEIT- T, BT 4 £
) EENMHHTE I EDAEETH B, TD

HABSHRE M 198

1% 2010

Xt 3 A ) I U HIOIERD

iz, 7 — R P v 7+ EH cEFEEL
s, BT, DirectX (. OpenGL ®”T
YR—-—bINTVE, ZOEMEHVWS &, I
WHNSBEFAATVDST T 7 4 v VAT S
75 —Th IWTHGERRT 5 T LHA[ERIC
->TL B, 77 2AF v+ BBEOITHET VT Y X
L%, S3TC “? (Microsoft #:® DirectX 6.0
THIAAREE 5, DXTC (DirectX Texture
Compression) & &FEEN5) BEHINTL
5o

K7 TY) oz, Piix ) 77 €2 &
FEEL— Mk b 57— 2 TH (DXTHoE5E.
328w FDIGE Y IV AE128E » b F— FIIE
#9572, THGIE. 4590 LITERfEIN5)
ThHblcH, N—Fv = THEHEEVTEBYD,
LLFHEND L DT - T,

JEME R P g o fEHIC X - T, DXTL~
DXTh N H O, DXTo—FminE TH
%o, OpenGL T&. OpenGL Ver. 3026 ®D
HREDs R &t @,

T, ML 2KoET 2 A F v AHOVT, K
HADRKENHCERS & 2R+ 2 2 & 3RE
TH-tctcd, REZTTRIEL NEHERS
BARIMILT 7 AF v MBRI NI O,
2T 7 AF v DA EFEHT 255, K6 D
3HIED 2IRILT 7 A F v ZX S AN L
THELTEAMENS T, LrLBNG,
CDIRILT 7 AF v HiiEHWE &, E0k
MPS&T 7 2 ADAREICIL B e, HEET
LZETFAAE)VORRIFIIND LITK L, TD
e, SIKTEBORY) a—L L vy v Ik
IRDGE. L ORIRINTITA 5 & 51278 - Fo,

& 51T S3TC EPFHT 5 2 & Ty KM R



HABSHRE M 198

) a—24F7—7 ORI EBHAAEEE 75 - 72,
bEbE, 3DFI/ XRF + % S3ITC I, ¥ — &4
PEFAERIIBIBZ )T FamEEXEY
FifIce 4 25 WESEL S EEF N B Th -
e, REEDOA €Y 2HET 52K Y) a—4L
vE) v IrERRICHE L TWA,

4., 3RTEIKRBEKRESEY FTO MY

1EVY

4.1 3B3RTERBHERK

FEMRD 3 IRTCRIIAEHE 2 12350, (KEEZER O
Yk & [ — IR, kR, BT, ERRIchn
5 EDARERYIADHENEE LW, COH
1A R G B A REE S B BT D —> & LT,
3DT ) vy RBEEESE TSNS, 3D
) vy Rt I, CAD (Computer Aided
Design) moEEhicHEETH D, UEAERT
Z3fEoR) I vF—y THRET L ET,
ZORIREHET 2, 2Oy, 3 KTEEH
5. MEE 3R E 7 v 2 B 4 5 L E
Wb b, TOEEEF. [ 3ROTIIRFER] &
MEEN Do 2 — WAMEREITIETE L 7o MR E 16t
LT, TOMEMICELVIHENOH LT, £
DS 2 BRE D1 CHEEG. [F MR
EMEENTB Y, AEERLcHERY T v F—%
ERBBIcH, o7 7Y r— v a v ARE
Thb, BEE, oIk L, HES
HEEOZENH 25500 2 E/LLEE2Z T T
HESPIRET & 5, 9 2 ARIE O BERE fE A3 fth D
FHIRE RV ZE D S B WS (FEIRDIHET
WS WRBEHOMEEE (272 v 7 —
Vav] EMEENG) BREEL S, KR, 1)
X5 & 4 % R D WEE fiE 53 fth o GRS O KEEE i &
BRILTWA, 2) WRET 2O E
eI Z LT 5. 3) HHT 5 3 ouE&IC/
4 ZRBENEEINTVES, BEDEE. Z0
A VT =V a VId—WRICINEE S EE ST B,
V7 A VT —va yFECE, FEHEAL g
WIRZ 4 vy BIZET IV, Mt FER S
COF7TFua—F, £, INL0FEEHAS
b1 HAEEPREESN TV LA, T O
FSE L (A, 15] 22U CHEE 2L,
4.2 SEvRFTOMIAEVTHEIM
IV E 2= NDIRITIIRT — 7 5 5T

15 2010 7

D 3 RILIN IS IE Y % BT E © 9 Ei 13
[5Ey F7’a b ¥4 Ev 7 (Rapid Prototyping :
RP)] EFEEN TV S, TOGEEEIZ, T
D 3R EEm s ARc—ERPRTR 7 4 X
LTlRons 2 konkmsh (W) Z. NAK. $
B9 b LT, IR EEILT b, CDiE
A THEEEE] SMEEn, AL TF
» L IcRtle e 3 2 Buafiide . By
5 Mk B RE 29 2 tE AL AR
il 2 T A B ABES S ¥ ARG s &8
» 5,

Busfgtilg T3, B T B Lok
BEWENE s Zvpo i Lsho, fEd 52
ETIRLIEIREEIET 5, ALK TR, EF
LRIFICY R — b 2AERRT 5 2 & T, KEEL
oY A% K — 4 B, Stratsys & D
Dimension “23GZTH O, / Xid XYZ
TEXE)HIHIG 5 C & T 3 RoTHEE 2 TRk T
5o

ST RGBT B ST LT B KRR
Mg (BIAE. 77 ) IVREAGFIELEIRE) I
B Lo =y -2 LT, BEE1T,
K E. BV S ba s,
—fICE & TH B,

MAREE R, MAREIE 24 EQ, B
IHBNS, HET 5 A5 BAREEEE &.
B AR A LT, / Xuh 5 OFEEHIC X
DIED T, T 550 MREELR) b0,
BilEMARD 7 — 7V NREIELBN S, RD R
T4 RAMEEESE B,

MARBEHE L. BIIEMARZ L - -1tk D,
IRRNSEE S B30 6, BET 700, 2O
Blaffis 2 EMrEs i - T 5, £, KillE
Ta—7 4 v LB AR EBRIERS T 5
LT, £EBOEFVHIERTE %,

MRS TR, Zf D Zprinter 450, 650
DEHXHTH b, AEEE G, ot~ T,
SRS O b b | T A A ol
T BEDTRT I RF ¥y EVIDAFET
b5,

&7 vy OB ARERE L0, TDOAT
L1205 3onIEkoididic ik, ERERETH B
STL (STereoLithography). VRML (Virtual
Reality Modeling Language)s PLY (Stanford



8 HAHSH R RS 19%

Triangle Format) WA s TV 5, §F
WWSTL 7 7407 == MlE. B3 M
RGOl Th D, ASCIIHH CFR) &
NAF ) =D 2B DT 5 —< v PFIEL
TWas,
4.3 EREH

101 o MR i (T2EHEE) 2 5.
Ky E R AZEE Ll Td 5, KI5
WFIEIERE 2 VT, i L Twv 5, K11,
FEMERS N 3AEDO R ) I VI THEE
Z YW » o 7o E 7GR E TV

1% 2010

TH b, X120F. RIGH D & RS % a1
LiclfBeEsVvESEEETFVTH 5, KI1OEH
HSHEB O UIBRIZ. 3 KoK L TiTwv, 55
EFA~ND T 7 2 F + [0 515 & KIKER S O taf
TR R XWEEEETIT » 720 XI1313. R
CT Hfgh & FEm AR ZT V. HAloK 0T
FHOHIED Dk xF 3 otHEBicx LT, f7-
TWVw3, X143, WA 8o 7 a v 7ic/E
L. &7 o0y 700MAICT 7 2AF v< v EY
JAEELTWVWS, TOX ST 3RICHEE TR
FIRAF v EHAEDELET, XD )T

M11. 3D7V v #ic ka6 (2)

X12. 3D7VY v 2tk Bl (3)



AR <R 2 MRS

15 & FOVHMERKATREIC 72 0 | JEE O A E R DS
HEL P45,

X10. 11, 12, 13, 14O&EAFRICEEH L
Vb 2TE KK TAT Iy e vRT
& XD Volume Extractor " & Z %t d ZEdit
ThHb, HHLALIDZTY v —iF, K10H
Stratasys #£:® Dimension, X12. X134 Z t
@ Zprinter 450 TH %, 2SN D G EE
3. X045 8 IRefdl. 12, 13, 148893 ~ 6
BT dH %,

X14.

5., &pVYIC

ABETE R a—AEYV2aTIAE—V 3
vl I NS 3 RoCHEE O RREEE & AJtE L
Fih, GPUEFIHLZZR ) a—AaL vy v
7. 3LEkE Sy F TR b4 YT
Hefr, T o&EEHNICD VTl

oY URYDOERBEEIE. 18~24HT L
WKfEICB2EEbhTB, avE2a—5DC
PU HRES 2 £V EE T, Fr2, HESLTOL
%, [AFIC GPU (3. CPU @ §9h - il %
IS A NS /7l (Y RAN =i [T R 5 - S R

3D7Y v rick BN (5)

19% 1% 2010 9

ATVE, EHIRZLE, CPU & GPU
BHWCHEREZ M (F7%) LaS> T &T it
KTREZ SN - PR 2 EAH LT
WAHETH B, £/, CPU, GPU icBiEd 3
OSERLY 7 ry 27 6F LWHELEZRT T
W3, BlZiE. 648y h T FL w7 OS D
B, AIRLIgEIcBET AR [(F A, 18,
19, 20, 21, 22]. GPU ILHICBEd 2 FEnk R
(A X, 23] EBBEFoNE, TDcH, G
KiF, HHa v Ea—9 ARy Ea—-4T
U A LER K 75 > - 7o KBRS 3 IRoT {5 LR
My N =v FIva vy Ea— ETd ]
HEIC7E > TW 5,

F o, RRBEEL E OIS bR X 1AL
ZRFTVE, PRI, 1) HEOEHERER
GPU ic X 267, 2) fmitL v X0kl
Vywd, LYT 4 FaT—LYREITLD]
RICALAR, 3) RIVFNRNVTF 4 2T LA
TERIRATL T 4 274, BT oY 4 —
ZfER L IcKBR 7 ) — v & 2 Kk,
BENEF NG, T, KEOIDTY v ¥
T3, EHE T, K0 BEESEREE T VOEE
MEREICTE » TV B, ERRICEIE I NicE K E
TIVIES RIS ALERIR O FRE S 43 D 2 d <
1257, MRlRHESE. Firy a2 v —va
V. EEHE. BENDA v T s —LA KO vk
v ERRHHAESN T S,

E I
AWFFICER L CT Mg, MRI HEigo 7 —
7RI I3, TEERFER. SFERRY.
IR 7 ) = 7 I ZFBREROW I %5EE L
oo Fl, 27V vk BERE TR, HA
N F ) —HRASHE RSSO HERE RO
T1%5FE Lic, EEHL 9,

SE

1) REERA BTl LS EA LK TEH
CT & OFEEE, ThRE & T ORI HERBE IS
W, BLFEWIERT, YR T AR, )
&, 2007.

2) EJECRED : MRI HHHEAE, A7 4 #VEa—
£, 2002.

3) BRENE—, SEKES : MRI ¥k, »



10

T4 AvE 2 —#, 2004

4) SHEX, tHE )
fhist, A — stbHiREE, 2001

5) BRAA—ik, HERaE, hl7T%: veva7u
fHHRLE —CG « BEEEAFT—, (i)
HREHRAFE R (CG-ARTS ),
pp. 115-116, 2007.

6) G. Hoffmann : Cube Plane Intersection,
"http://www.fho-emden.de/ ~hoffmann
/cubeplanel2112006.pdf", 2003.

T) Microsoft Corp. : DirectX B E 0]
MriE#ER, "http://msdn.microsoft.com/ja-
jp/directx/default.aspx” , Microsoft
DirectX 7 ~No v/ N—+ v % —, 2010.

8) D. Shreiner, M. Woo, J. Neider, T.
Davis : Open GL Programming Guide
Fifth Edition - The Official Guide to
Learning OpenGL, Version 2, Addison-
Wesley Pearson Education, 2006.

9) E. Lengyel : The OpenGL EXTENSIONS
GUIDE, pp. 21-86, Charles River Media,
INC., 2003.

10) P. Brown : EXT texture compression
sdte,"http://www.opengl.org/registry/
specs/EXT/texture_compression_s3tc.
txt", 2009.

11) P. Brown, M. Agopian : EXT_texture_

"http://www.

" MR Bt

compression_dxtl.txt,

opengl.org/registry/specs/EXT/texture

compression_dxtl.txt" 2008.

12) Wikipedia : S3 Texture Compression,
"http://en.wikipedia.org/wiki/S3_
Texture_Compression”, 2010.

13) B. Lichtenbelt : OpenGL 3 Updates,
"http://www.opengl.org/discussion_
boards/ubbthreads.php?ubb=showflat&
Number=229374#Post229374", 2007.

14) AMD : 3D (Volume)
Volume Texture compression, "http://

texturing and

developer.amd.com/gpu/radeon/archives
/radeon_sdk_introduction", "ATI Radeon

AR <R 2 MRS

19% 15 2010

SDK  Introduction Archive | AMD
Developer Central”, 2010.

15) I. N. Bankman (Editor) : Handbook of
Medical
Analysis, pp. 69-214, Academic Press,
2000.

16) ALALIEER > R 7 & Xk &4, © Dimension
3DV v %, "http://www.marubeni-
sys.com /de/dimension/", 2008.

17) A. Doi, K. Matsui, F. Yamasa, F. Ito,
S. Suzuki :© Volume Extractor Ver. 3.0
operation manual, http:/www.i-plants.
jp/hp, 2010.

18) James J. Thomas and Kristin A.
Cook, editors : Illuminating the Path:
The Research and Development Agenda

Imaging  Processing and

for Visual Analytics, National Visualization
and Analytics Center, 2005.

19) C. Johnson, R. Moorhead, T. Munzner,
H. Pfister, P. Rheingans, T. S. Yoo :
NIH/NSF Visualization
Challenges Report, 2006.

20) C. D. Hansen and C. R. Johson: The
Visualization Handbook, Elsevier Academic
Press, 2005.

21) K. Shi, H. P. Seidel, H. Theisel, T.
Weinkauf, and H. Hege, "Robler :
Visualizing Transport Structures of

Flow Fields, IEEE
Computer Graphics and Applications,
28 (5), pp. 24-36, 2008.

22) F. Robler, R. P. Botchen, and T. Ertl :
Dynamic Shader Generation for GPU-
based Multi-Volume Ray Casting, IEEE
Computer Graphics and Applications,
28 (5), pp. 66-77, 2008.

23) M. Pharr (Editor): GPU Gems 2 -
Programming Techniques for High-

Research

Time-Dependent

Performance Graphics and General-
Purpose Computation, Addison-Wesley,

2005.



HABSKERE2MEE 19% 15 2010

7%y bF UF v — DR
WIOHMS
T 11 ok BHE e
Progress report on a magnetic denture

Hideo kawaguchi
Kawaguchi Dental Office

11

g5

PR NI SRS 10mmId N DB IS 9 5 pheiAr g 1 Mol B AR BT ORI & 72 0 IN#E©
Hbo L L, WEBEHIG L TREMIEEIC LARMET & v F % v b I3SEE IS LTk
WIS 2B 9 2 o D FEDE O,

BREicBWT, W7 5 v F A v b ERVICEAEO IERMBREZE L B o R E
N A TR POBXUCXBEEE VTR L7

Abstract

Retention of a denture with roots less than 10mm is more difficult because of the
likelihood of tooth fracture or detachment of the cast post and core. However, a
prosthesis with a magnetic attachment is advantageous in such cases because the
abutment tooth can be freed from destructive forces lateral and/or rotational stress.
We have maintained records for 15 years of cases in which magnetic denture attachments
were used. Results were analyzed by PRRIOTESTR® and X-ray.

F—20—NK (Key words)
W7 5w F £~ b (Magnetic attachment)
IRt (Prognosis)
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Magnetic Attachments in Implant Dentistry Offer Improved Quality of Life

Jyoji Tanaka
Clinical Implant Society of Japan, MACS Implant Center
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Abstract

Implant dentistry is a widely used and excellent solution for the replacement of
missing teeth. For patients with many missing teeth, however, dentists are often
reluctant to place multiple implants due to the invasive nature of the surgery, the
increased cost of the treatment, and the requirements for sophisticated therapeutic
skills. This article addresses our experience in treating patients lacking multiple teeth
using a small number of implants and magnetic attachments.

Magnetic attachments can simplify the treatment procedure and improve the patient
quality of life (QOL) while reducing the number of implants required. The advantages
of magnetic attachments in implant dentistry include 1) less restriction in the implant
position/angulation, 11) reduced burden on abutments, 1i1) better bone preservation
and occlusal support, iv) ease of use in regions with limited interarch space, v) ease
of implant/natural tooth combination, vi) application to partial dentures, and vii)
ease of maintenance. Thus, magnetic attachments are very effective when combined
with dental implants. Hybrid dentures, comprising dental implants and magnetic
attachments, produce therapeutic synergy that allows the expanded use of dental implants.

F—O—NK (Key words)

Witk 5 v F 4 v & (magnetic attachments)
E VAR (dental implants)

A v7FS5 b+ —N=FvF v —  (implant overdentures)
NA TNy RFVTF »— (hybrid-dentures)

AT (prosthetic design)
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Abstract

Magnetic attachments have become a popular prosthetic means. And more than
1,200,000 pieces of them have been clinically used in Japan. The magnetic attachment
1s mainly applied to a non-vital abutment as a stud attachment. We have recently
developed a new specific accessory to extend its clinical indication as an extracoronal
attachment to a vital tooth.

To fabricate an extracoronal magnetic attachment, a specific table has to bedesigned
to hold a keeper at the defected side of an abutment. On the other hand, a magnetic
assembly 1s set in the denture base to meet the keeper. A metal housingis generally
necessary for this portion to make sure mechanical strength. From our clinical
experiences, making this kind of wax pattern is frankly rather complicatedand time-
consuming.

Then, a set of ready-made plastic patterns which simplify laboratory works to
make the wax pattern for the male and female part of the extracoronal attachment,
was developed. One 1s L-shaped pattern with keeper tray.

This new specially designed accessory is confirmed to be very useful to make any
type of removable partial dentures with magnetic attachments. Of couse we canmake
a magnetic denture by using a stud-type together with an exteacoronal-type according
to the clinical condition of each abutment.

F—O—K (Key words)

WiET v F £ v b (Magnetic attachment)

AT 50 F A 2 b (Extracoronal magnetic attachment)
Fesv— f L — (Keeper try)

T IRF oy NG — (Plastic pattern)
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Photoelastic Analysis of Load Transfer to Implant-supporting
Bone by Magnet-Retained Superstructure

Tomotake Y, Ishida Y, Goto T, Nagao K, and Ichikawa T
Department of Oral & Maxillofacial Prosthodontics and Oral Implantology,
The University of Tokushima, Institute of Health Biosciences

Abstract

The purpose of this study was to photoelastically compare the load transfer
characteristics of new telescopic magnetic abutments for an implant-supported fixed
partial denture with screw- and cement-retained abutments.

A photoelastic model was fabricated of a left mandible edentulous distal to the first
premolar. Two implants were placed at the sites of the second premolar and the second
molar. Superstructures were fabricated to the same occlusal scheme using the following
abutment types: 2.5° tapered magnetic, 6° tapered magnetic, cement-retained, and
screw-retained. Vertical loads were applied to the prostheses at fixed cusp and fossa
locations. The stresses which developed in the supporting structure were observed and
recorded photographically in the field of a circular polariscope.

For all abutment connections, locations of loading had a large influence on the
stress transfer characteristics. Though somewhat higher stresses were observed with
both magnetic abutments, differences among the abutment connections tested were
slight small on the whole of load transfer. Consequently, the new telescopic magnetic

attachment may be a viable alternative for implant-supported fixed partial dentures.

F—O—NK (Key words)

S (Photoelasticity)

Witk % v F £~ b (Magnetic Attachment)
WitE&4 7T /5y b A v b (Magnetic Alloy Abutment)

T A ] o G (Magnet-Retained Superstructure)
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Influence of the Thickness of Keepers Made of a Cast Magnetic

Alloy on the Attractive Force of a Magnetic Attachment
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Abstract

Magnetic attachments have multiple clinically useful features such as small size, a
stable retentive force, and improved operability, and have become a widely available
clinical system for clinically based studies. The conventional magnetic attachment
consists of a magnetic assembly and a keeper. Using a conventional magnetic attachment
often causes some difficulty in designing prostheses due to the limited space for the
keeper. Attract P (Tokurikihonten Co.) is the only commercially available moldable
magnetic alloy that attaches to a magnet. The use of Attract P for the fabrication
of arbitrarykeepers may allow the expansion of magnetic attachment applications.
However, few studies dealing with the mechanical properties of Attract P are available.
Basic data of Attract P is now required to use this alloy for the wide variety of
prosthetic designs available. In the present study, we made sample keepers following
the same horizontal shape as GIGAUSS C 600 and with a thickness varying from
0.2mm to 1.8mm with Attract P. The attractive force of these handmade keepers and
magnetic assembly was measured and compared with that of a GIGAUSS C 600
prototype keeper.

F—O—NK (Key words)

Witk % v F 2 v b (dental magnetic attachment)
P Ao 4 (Magnetic Alloy)

NV RAAL RF—rv— (handmade keeper)

INGIVJ] (attractive force)
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Analysis of the Characteristics of Attractive Force of Magnetic
Attachment Using a Three-Dimensional Finite Element Method
— Influence of the Keeper Size —

Hirokazu Kumano, Tatsuhiko Masuda, Yoshinori Nakamura,
Ryo Kanbara, Takamitsu Iwai, Masaki Hata, Ryohei Matsukawa,
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Department of Removable Prothodontics, School of Dentistry, Aichi-Gakuin University
'Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry

Abstract

The clinical advantages of a magnetic attachment have been widely demonstrated.
They include a small lateral load on an abutment tooth due to its non-mechanical
retentive force and an aesthetic appearance. However, the problem of space constraints
for a keeper is often encountered, and partial processing of a keeper is sometimes
inevitable to enhance clinical results. In the present study, we investigated the influence
of the size of a keeper on the attractive force of a magnetic attachment using a three-
dimensional finite element method.

A decrease in the attractive force was observed with a change in the keeper size.
This 1s attributed to the change in the magnetic flux distribution in the keeper caused
by the change in the contact area between the keeper and the magnetic assembly and

the keeper volume.

F—O—K (Key words)
Witk % v F £~ b (magnetic attachment)
HIREF#E (finite element method)

WG T (magnetic analysis)




HABSHRE M 198

1. # B

Wik 7 & v F £ v b3y BRI HERR ) A
HALBswin, XBEHEICEELE SN IO
FEANS VW &, FERIEICEN TV S L,
Z OERIERE S CFHisnTn s, F—
N — o WEARESIR E T, AT NS 1S A
X CHRRINCHIEWRG [ 25T 5 K5 Th
FhiEEtanhTnsd, L L, BRE o
DIRFED, F —/¥— % F%E 9 5 IR O HHE R,
IE I RBICER G 52, 74 v F 4 v bk
BAR—ZDOAEE WS BIENS LI LIRS
N5, MO T ¥ v F £ v b F—rv—12y)
Yz EOMMTAMA % T & 351714, fita
HoHltxbodBnsid 5 H, HEARNIC
BEZ LW ETHD, L L, FERSR
MRS N 25513, EREO—> & LTS
MLBEHATHIEEZEZONDEY, TDEHTKE
Fha & 86, TORBIOVWTHHELTE
S HENHBEEbLNG,

W= 7 v v 2 O Z IR 2 R
oo Wil T 4w F 4 v M BT B IEMERILS]
NEFET 5 L3, HUYEHTH BT, T D
e, T OMEOMENTICIE, BIE. GIREREN
ROOGHNBTFRTHIEEZONTVWS, A
. F— Y —DER, B, MEOZELA,
e [ 970 B IE 95280 D W T = IRon A BRESR
ZRWTHT. METE2IT-7cbDTh 5,

0. @AE

1. BEF I
figtroalkhic iz, BERE TR L (ERHS
NTWABHMET 4w F A Y FD—>TH 5B GC
HBIF A 2 Ce00&HATZRES L (K1),
E 7 IALITHENL » Ty £ DIEREDRIE 21T - 720
T8y F Ay FONEIEIRICOWTIE, A —H—
FROPE L FNEZRS LabE i, £
LIS\ TR, A — A= 5DF — it
NESNIL WD, T8y F A v b Zaifg,
54 ¥ 5w % — (BUEHLER) %\ CUIWr.
VF-7510 (KEYENCE) % W CIEREHIE %
1o 100 T OFHAMEZE TTICHMTE 7 IV EREEE L
720

ASEOITIcBE 57075678 —%K 2
IR, € FIUREFEICIE, MENTAT (MSC

145 2010 55

Software) « f##T s © A 11 id. GiD
(CIMNE). f##ricids. MAGNA/FIM (CTC
V) oa—v ), @riERoFRRICE. GID
ZHWic, MENTAT & GiDRIO 7 » 4 v D
A3 nastran B & L 72,

1. FA4 v 2 C600 (GC)
ETFIIEE MENTAT ( MSC Software )

!

HHEHEDOAN

RREKHEDOAHA - GiD ( CIMNE )

RITEHOAN

!

R MAGNA / FIM ( CTC )
X2. 7075 470—

BHRIA T, ZOOTNHERERE L, #
FrAEIER (24 » 1510.0mm D FEPH A FERE], fi#bT
SHREIF & L7

Al FEAZEEE Lo ¥ 4w 2 C60013TEHE
BEMEThD 1 /44574 5T & T,
YIS RIS AIRE T H B, = T THREKIH O 1
SADZIROLE T VEREE L 12, K 3T, M
L 7 f@hr & S v o~Fik iR,

S .
X 3. fEHTE TV Dk

e



56 HABSHRE M 198

2. BWEM

A fEE AN I B 0 14 13 Nd-Fe-B
(%A VL o8k Ruy) &L, TOREIZH
WA E Lo WA BIRORSEEIT D VW TR,
YEBEOEH S OERY KB ontic¥ Ay 2
CO00DBEED 7 — 5 &, A —h —DFEHRKMAE
AILICBEARE L, 3 -7 BRUPF—/¥—
OMEHZ, AR SUSXM2TTH %05, T DiFf
MBS A AR SN TV V), Thic
bW E 2 R> &b b SUS447J1
OHMEERA L, TH o0l X » B-H iR
ZM L, ToWSEEE L GRL, 2),
Aa|f 7z B-H fhgi oAz, B=Bs {l-e
xp (—u.*wno+H/Bo)} GU1) TH2E Bs:
PAFNBER AL, . @ R, po @ BEho
B, H: @R OmS)",

fERTRE R OFEM I F —/ ¥ — D T2 L E
i & T OWEHRBEE N fB L WS /1& L

QW 2 IESLC T ES)

T wh Nd-Fe-B
HeRak ——) SUS44TJ1
Fp SUSH4TJ1

x® 2. SR (SRS

(BH) max = 46 MGOe

o R EE = 1.22 T
-7 BORIBL R = 1.35 T

1% 2010
3. MITEE
R A £ 4 1R T
=
WG Pq C i
= |
e og:@:l}{ g

[T Y1k

T F—/X—E& ) ZEEN50.05mmT DS =11 ERBED AT
2 F—/N—RK%E (b) DRIEZ0.05mmY DF DS 111 BRFE DARAT
RT3 F—/X—52 1% (o) DRIEZ0.05mmY DiF DSt -6 ERFE DR AT

4. EFIEHE

1) fi#t 1

F—N—EROEIT X BWE| I~ DEEIC
DWVWTKET 2 72dIT, F—/Y—DEE%0.90
m7> 5 0.30mn F T4 0.05mm 3 > A L& ¥ 72
B3RP OIHH & Ui,
2) Mt 2

F—N—EROZTAIT X BWE | I~ DRET
DVTHKRETT A7coic, F—/v—E&H2.00mn
H 5 1.50mmi 73 % & Tl & 0.06mm 9" 2 kb &
B 11RPEOIEH & L7,
3) Mt 3

F =N —HHEROEAIT KL BZWF I~ DFET
DV B 7cic, F —/¥—KEH1.60mn
H 5 1.36mmi 75 % & < % 0.05mm 3" 2 Jib =
76 BEFEOIHE & L,

=
D
O k=
=
E]

W
L
g
g
&

ol
S




AR <R 2 MRS

Il. fRTiEsR

1. B (F—1R—DEZEDEIL)
1) WEREESMIC>0T

F =N —[EREZL S E W O R )
DOREMIE—FI %K 5 I1TRT s F —¥—EREMN,
0.90mm. 0.80mm. 0.70mm. 0.60mmDMfiziZ. %
NENWAARERE F — v — & OWETBPHIZ,
BOE U AR S N S B 0, WA
IR, F == NI B T B A EE IR
MWEVIHGETE L oo, F—/¥—BEXD
0.50mm, 0.40mm. 0.30mm& &< 72513 &, ffR
B OIS EIE S v, AR R AR 122
L 72ERDSIEDS » T > Foo & o BRI o5
DT R R O R IREEN R T &, £ D
HPH b F — N —JEENEL LB R ELA > TV -
foo F—s¥—PNITH T 2 ERliE & ki R
BRENALKT 5 &, F—/Y=MEFE0IE L,
B FRE 5 B D HIPH D & W S B IC I S
Fii 75 0] TR pafREED LA 0 WK E - 1,

600
—
500

400 \\
300 \
N\

w3515 (gf)

200

100

0
0.90 0.80 0.70 0.60 0.50 0.40 0.30

F—/X—E&E  (m)

X 6. fiEtrfiR (sl

19% 1% 2010 57

2) WEIico>nwT

F =N ERLEWEIDOBEREX] 6 12RT,
F — N —DEE0.70mmPL LT, W517/713520
~530gfTdH » 7cHs. 0.70mmLl M5 5 &, %
SIME MER Z R Lo F —/¥—=E3%030.70
mmDEEOW 5] /1%4100% & 4% &, 0.60mmT95
%~ 0.50mmT86%. 0.40mmT71%. 0.30mmT38
% %R LT
2. B2 (F—N—FKEFOZKIL)
1) WOREESMII>WT

F =N —ERATALE B O E 51
ORENE—F 2K TITRT, F—/—E&EMN,
2.00mm. 1.90mm. 1.80mm&ERD ¥ A X D3 ED
T2 o0, WAREEROFERICE T MR
BSOS S ., RS
LIcEBD ML > T oty SHICF—¥—K
#H3, 1.70mm. 1.60mm. 1.50mm& A X D3R
T 51O, ARSI O R I AR AR TR
DIEDB Y DBKREL I > TV OB ST,

600
S ——
500

400 \\\\
300

~

3515 (ef)

200

100

0
2.00 1.90 1.80 1.70 1.60 1.50

F——KE  (m)

X 8. fEprfsR (W57




o8

HABSHRE M 198

1% 2010

1.40 mm 1.35 mm

1.50 mm

B9 . MEHTREER (BRI

2) WEIc>nwT
F—N—REEBG|NORAREK 8 1TRT,
F == REEML.80mFE T3 W5l /153500gf
PIETd - tehs, LT5mPl Ficis s &, Wi
WD) 2R Ui, F—/ =K, 2.00mm
OO 5 )1%4100% &9 % &, 1.70mm T 1E90

WLANER -1,
3. B3 (F—N—EFEOEIL)
1) WREEII>WT

F =N —FEAEL LS B IO WA E A
ORFEMIE—HIZK 9 IT/RT e F —/—HEMN
L.50mmE T LT b, WAtEAB LU+ —
N—WNIZ BT BHREE IR & S ZA LI
LINBh ot L L. F—2¥—FED,
1.45mm. 1.40mm. 1.35mm & DI 212>,
FESEIR ORI B 1 2 WS 50 O e
DEIE s NIz, —J. WARERD W AR Sy
fizk s &, WEOREDIZ>NT, REMBOW
RS A DI INANIHERR T = 72,
2) WEIic>nwT

F =N —HGEE LW | DR A X101 R T,
F = —HED1.50mE T, B&517713500gf DL
ETh B, 14bmPl Ficts 5 &0 Wenl /730
DI AR LT F =¥ =505, 1.60mm D B
OWe571%4100% &9 5 &, 1.45mmT1390% LA
T&EE 572,

600

W3 (D
/

1.60 1.55 1.50 1.45 1.40 1.35
F——5GE  (m)

10, fEprfs R (W5 17D

v, & =

1. BIFAHERICONT

T D3 AR A H 3 W5 [ ) %0 BCR ) D BHRE D EE A
B L Tl RIEAALE DI v,
JI0M5 % S AR W CEET 5 C
L FTBETH 208, FHEE R S IR ARTROW )
R WA EEGT L R NRO R &
T 5 Hal L OMGEEE FIEF ICHE L WET D b,
T, W7 v o F A v N OWE|HAREST S
Hid, BAOPHMER 7~ L X DR REKUERE DS
IR Z RS Icn, MO THEMCTH 2, Th
SAEWRAET B2 HiEE LT, BIRERDE (A-¢
iy T-Qi). PEAE: (BRRESAENE. 6
MR« BRERE), BXOBESTERE WK
T AV bk BERERDE) BENHBET, C
NoOFER, TOFEEAAHILL. £UEEE
fLERENRS Y I aL—va vaETH T ENA
HETH 5, SRIOMITIZ. BT TcdhD, —



HABSHRE M 198

NI TO N TV B HEEMNT & (350 . 2=/
I b AR 720 RN REIEN O 78R
e BERNES BNENH B, TDio, JEHH
D ZERIES & T RIS A 7B IR EESRE % O
7o BIREFRF T Maxwell DIRMD TR %
W2 FET. TICH I A a0 s E
BIOEFRI ED X ) o b 3dH 0 KEELE N
MAEAEWFEEEZEZ SN,

INFE THHEEITBWTIT > TE SR
Pro® ElEkR I, WS ITicB VWb ET LD
BRI BRESMEPEIHERICE A 28 1TK
ERGNE I AN VAW 7k = i kSN = (OR = vl
FEHEFIHTH D LEITIL C TERE» DT
e e VA  : R Gl TR AN
2. BIREFIVIZONT

@t ® 7 OBE & L ilklo NS & 5
ML, Tl b &I 7 VAR L
7o, TBIROBHREZY B 0 EEZ SN 5S,
FOEE RN O Y — v R Y v TSIt onT
3. FERHEATH 2 2 E 0o, BHROK K
WESGBE AL LETEET- 1,

WGRITIc B W TiE, e T V2T Tl
ZER I SIS AR 2 R0 12, € T OVEBH
DZE BT E 7OV (BAfERE +— v —
ODRME) DTTF v v 7TE, Wb BENIEIC
SVT LMY ITHNE SN TV S T & MBILESE
tkch 2, 7 VEMX. Y. Z#h10.0mm%
fRpreaik & L CEZRS B ZITV. A KRT, i#
Fricst U T8t nwko5ic Ui, 1. W
HWr s Fry b OREE LT, WARERKRE
F =IO TNEB LT F v v ZEIE
g5 Eickd, W[ NDEFEHEL T &0
MoNTWE, 207, ok s + —
N=DTTF v v FJEITOVTIE VRN 21T
W, TTF vy TEERENRODTVEED
N200ImEHRE LI, FRELILZTF v v 7
JBicB U 2 BRNEDOKRE S OLERE, Al &l
i1 D 100BI Fic L, TofiE LT, BIR
PEHRIEONT . 7 A< b oW E
frerricagEnsg s, jrEEELE s IHK
KB, COMICEEL T, BITHEE R
FAERA I, O LTSRS F - =D
BB 21TV BRI RN 21T - 7o 7cd . A
EFNVICLDITEERSVEDEEZ 5,

15 2010 59

3. BWEHICDONT

WS TIC B W T, iR 7 v L 2 Rfl A D
W . FERICERETH S, LrL, Th
S OFHM S ESUEFE 3. FRToMEhcBAL T
SITHISNTIEWIE VL, £ 2Ty SofifrT
3. iR 7 v L2 Th B SUSXM2T DA,
FrEo R & LTL b OIS Z R &
Bbn 2 SUSAMTII O HfE AR A L. B-H i
L, oSt E Lic, ToSic>
WT I, SUSXM2TD IEHES BB DRIE. = L
T, HEHVORTLBINMER 7 v L 2L ki
ARSI 2 RO MR O BRSNS R O
do—o EHbn s, Fric, WHERF v LRI
B BUKEFED—> T b 5 BIFNRE L AYA
B &, Wyl honmsibAZ N, £ DOl
IRIGHEIPHSIL B 2 b D EEZ 5N D, %,
WOEERICE TN DHAAICEI L T b RIF S
NE L, AENCBE L TR, BB OEHSY A
1T TSR DBVREIE & 2 — 1 — R DEL
HAEBEICT OWSREERRE L2, 2B 5
BIL Th, SHBRE ISR SKEEL b
N5,

4. BHHERICONT

F =N —DZREOEALA, HEHREE M &K
SN RIE T I S WIS ET L 7o

AW I ARE RO € TV H v 7
-7 BTH DI, BWHRHEEEF — -
AR 2H A B . WERICE AT 2 Wik
BErAkECHENG o, MiKsafsit nicl
A PV FF o FRIEKT 2L, F——F
ROBIDEEAZFICL WEEZ LN, £
REmEEETNTIWNS ML LTOSEE%E
W42 &, WUMLETS, MRFNCnLER
DREVERDOLDBT & v F 4 v~ OKEREIC X
DREISEELBZ 5 EI1T155,

F =3, BEERIICEEWEDREE LWL,
b BHMELLI IS 5 LRI OB K & < 72
D, RN BWIRROEEDRD Ly W5 0K
T4 5, FhtifmoMiEE LI LTH, 1
FEA 2R KD, W5 DEARELED
5<%, AR 75k o AR (3 PR
THO., WRBWERICED SN T, BHHEE
BN RN B 2R & 75 > TV B AN AL
PRCTRWIEIIE O ARER, + —/ ¥ — D54,



60 HABSHRE M 198

ZTOERZR, MEOE . OV TR AREERA
Womih &+ — N —ONERFRO TN, BR
BEOHNEZT R LS K F miis
EREZMRcX WS, HRBRE L Lo
REx R 2 HIBHA 5 C L IEETH %,
Witk 7 & v F 4 v M, IEREITEELEL T
b B, TN THHGMRRZOFES, HELS
HENERSE T COWCEH O BRECATE 12 ST &
WG TIOE TR ST 2 2 Endb 5, KO
FEREME D S Hud, BUROWET 4 v F 2 v b
OHMEFFITIFR L TREMEI LD DTIFH L,
C DD IS5 | FDRES T b EERIIC
HELSKFEEDES, Ll bEbE/h&
HARNOHEIGHHRTH 0, BEK EL L
TVWABRMET 7w F £ v F OFEBROWR|S) %1
BT HEFIEFCELVEEZONS, &
ORI OfIHERIcB W TR, AAkEF Lo
Wen|/14100% & L. 2 OfEicst LTI0% Ll E
DR TE e b DR ERNICHFETE 5 —
SO HZEHW L7,

V. ¥ @@
F—N—DERE, BE. MEOEHT]7]

IKRIETBEICODWT, ZIRonHMREREEH

WM. BT EITO. DI ORER A2 72,

1. F=—BE%20.Tmll MicinTd 5 &,
BRI R A O BAE 1S IADS 0 DEIEE &
ntc, F—/—]E0.Tmm, 530gf 2K
E LT, Wl 1oFES K I PEEI N,
0% W5 1R s N2 DI, 0.55mE T
TH -1,

2. F—N—REREZIEIEE. 0% D
SRR SN E D3, 1.75mE TTH -
726

3. F— N —HEREA LGS TIE. 90%
OWE|IPEEENZ2DIE, 1.50mE TT
H T

SE

) HbEE: W75 724 v b —HWiA%E

1% 2010

FIR U 7o L Wligkis i —, RS HIN,
1992.

2) HP&ERE  filik7 5 v 574 » b
[108% —, Epk#EHIAR, 1995.
3) Hh&EE. BEAME, R HEE A Bk
T Yy F AV b OFIISHEINEERO T —
BN T & o F A v h OBk —, B

Gk, 15 (1) 1 —13, 2006.

4) IKeHE, PRLEISL, EERREH @ T 4
FAYOF == DRIES L OHRENE
DFWDWF TN RIT L, Ok,
1 (1) :61—170, 1992.

5) RAGA Wik T 7 v F 2 v ~ OREEYIEE
¥, ERY v —F b, 38 (1) 1 17—26,
1993.

6 ) T.Miyata, J.Niimi, A.Ando, et al :
Influence of heating of a magnetic

—108

attachment on the attractive force. JJ
Mag Dent 17 : 44—50, 2008.

) FINEGR RN @ ERRIIEERSEHED A
73— BT 5 F 2 v~ ORFIIC
K398, BWitEES, 5 (1) :131-38,
1996.

8) Al @ BRREREIC KB4 — =TV
F v —EWET & v F A v b ORI,
RS, 42 1 422—431, 1999.

9) R iFEE, HPEE, AE B @ f
REREICBT 2T S v F A b [=
77 4 v b EX600R] OW5|/1IcBdd %
HEERAORET — 2 ot & 3 ot & DT —,
Hugpkss, 8 (1) :57—62, 1999.

10) £ B JERIERHE &g 0 EREINA 72
AIREFR T T VOREICBET 20158, b
RegaE, 39 (1) :51—65, 2001.

1D HHEE 7 ) — TR S A LA IRE
FikIT X B HRE R O AW, EBR
BEEE, 41 (1)@ 1—12, 2003.

12) REEf5L— @ =OTHREREIC L 5 Akers
2 5 27 & RPL 7 5 27 & OIJ2ENIf#T.
EBiREERE, 44 (1) 1 71—83, 2006.



AARGHRE 2 19% 15 2010 61

F— = b V—MROECIC X 23HERHENDRE
IVKEKES, R MU g KRR B M, B,
e % MR, KBRS, AMBE, SIS,
SRR 5 5 A 0
IR B R R T
LA DF SRR (bR 53 2

The Influence of Keeper-Tray Materials on Their Casting Precision

Taro Kogiso, Yoshinori Nakamura, Ryo Kanbara, Akihiro Ando,
Masaki Hata, Tatsuhiko Masuda, Takashi Tanaka', Michio Okada',

Yuzo Ohno, Seiki Imaoka, Yukyo Takada’ and Yoshinobu Tanaka
Department of Removable Prothodontics, School of Dentistry, Aichi-Gakuin University
'Aich-Gakuin University School of Dentistry Laboratory of Dental Hospital
“Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry

Abstract

A cast-bonding method is now one of the most popular techniques to fabricate a
keeper coping for a denture with magnetic attachments. In this system, the keeper
is cemented to the metal housing. We developed a ready-made plastic pattern, called
a "keeper tray" to make laboratory work easier. It is cast to a dental alloy as a
part ofthe coping. Several types are currently commercially available. However, most
of themhave encountered clinical problems, such as rough surfaces or defects on the
mside of the cast keeper housing resulting in time-consuming adjustments of the cast
in thelaboratory or dental office. We are trying to find a better material for this
ready-made pattern to solve this problem.

The purpose of the present study was to evaluate a new ready-made pattern and

to compare it to the type currently in use with regard to casting precision.

F—O—NR (Key words)

W7 % v F 2 v b (magnetic attachment)
F == (keeper)

F—N—hL— (keeper try)

ElEN NV VT (metal housing)

TSRAF oy JoNy — (plastic pattern)
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New Technique for Making Root Copings for
Magnetic Attachment Using a Keeper Spacer Made

with Refractory Investment

Mikage Hasegawa, Shigeki Endo, Kazuyuki Miyata, Yoshimasa Takeuchi,
Yoshitada Umekawa, Eiich Nagai and Tomohiko Ishigami
Department of Partial Denture Prosthodontics
Nihon University School of Dentistry, Tokyo, Japan
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Abstract

Magnetic attachments can provide support and retention for overdenture abutments,
and a remaining tooth can be used to support the coping with the keeper. Keepers
made from ferromagnetic alloys, however, have a high magnetic moment and,
therefore, may have the potential to cause clinically significant MR image
degradation. Thus, thekeepers must be removed before MRI diagnosis. In order to
easily unfasten the keepers,it is recommended that they be cemented onto the root
copings. Ordinary, plastic keepertrays are often used for this cemented keeper system.
However, the tray results in gains in the coping height and width and reduces the
advantage of the ability to dissipatelateral stress onto the abutment tooth. According
to our a new keeper spacer made ofrefractory investment in which the surface is
coated with a model coat, it 1s possibleto fabricate a root coping that is as large as
the cast-to keeper and that can be cemented onto the keeper.

Key words

Magnetic attachment
Magnetic assembly
Keeper

Ferromagnetic alloys
MRI
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Introduction
Magnetic attachments have been widely
used in prosthodontics to retain removable
dentures and maxillofacial prostheses™. A
keeper acts as an attachment site for a
within a  removable

magnet  placed

prosthesis®? .An  overdenture using a
magnetic attachment i1s a useful choice for
tooth with

periodontal disease when there 1s a need to

an abutment chronic

improve poor crown-to-root ratios. In
addition, magnetic attachments dissipate
the lateral stress component on abutment
teeth®”. Therefore, in many cases, copings
for fragile teeth should be as low profile

as possible®.

Magnetic resonance imaging (MRI) 1s a
that has
mncreasing

technique
with
frequency to image body components. Most
dental
because they have little or no magnetic

medical diagnostic

recently been  used

alloys do not pose a problem
moment”. Keepers, however, by definition,
high
therefore, may have the potential to cause

have magnetic moment  and,

clinically significant MR image
degradation. Thus, they must be removed
before MRI diagnosis® .

dowel keepers are difficult to remove, and,

However, cast

in some cases, whole root copings need to
be removed because the keeper and cast
dowel copings are fabricated as one piece
using a cast-to technique (Fig. 1A). Other
disadvantages of wusing the cast dowel
keeper are roughness resulting from the
formation of an oxide layer, change in the
microstructure, which distorts the surface,
and reduction in the attractive force of the
In addition, the
margin between the keeper and the dental

magnetic attachment.
cast material has poor corrosion resistance”.
Accordingly, 1t 1s recommended that

keepers be cemented onto the root copings

1% 2010

because the keeper can be more -easily
unfastened using a dental turbine and can
be reinstalled after MRI diagnosis.

Fig. 1 A, Placement of the keeper

(GIGAUSS C600) on the gum model.
B, Placement of the keeper tray
(GIGAUSS C600) on the gum.

Currently, root copings cemented onto
fabricated
The device for

keepers are using  plastic

patterns. making such
patterns 1s called a keeper tray and is used
for the keeper spacers (Fig. 1B). Although
the keeper tray is useful in laboratory
procedures, i1t results in larger height and
width of the copings, and places some lat-
eral stress onto the abutment tooth or de-
creases the number of cases adaptation of

magnetic attachments (Fig. 2).

Fig. 2 A, Root coping cast with the keeper.
B, Root coping cemented onto the
keeper.
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In this article, we describe a new form the root coping. To prevent an
technique for making root copings using a Investment keeper spacer from moving
keeper spacer made of a refractory during casting, it 1s given an undercut
investment (Fig. 3). This procedure makes to retain its position (Fig. 3).
it possible to fabricate a root cap that is 3. An investment keeper spacer is thereaf-
cemented onto the keeper and has a height ter placed to ensure that it clears the
approximately equal to that of the cast magnet in the denture base and to
dowel keeper. determine where to place the keeper on

the root coping (Fig. 4A).

4. The investment keeper spacer is then
waxed, and part of the keeper spacer

3.3 mm 3.3mm

B ‘ is covered. To make the keeper frame,

. the wax is leveled off with a hand
.

Keeper spac 5 0.7 mm investment keeper spacer (Fig. 4B, C).

instrument during the step of the

Fig. 3 Investment keeper spacer and
magnet keeper.

TECHNIQUE

1. An investment keeper spacer is made

from a refractory investment cast . .
v Fig. 4 A, Checking of the clearance of the

(Cristobalite Model Investment, GC magnet in the denture base. B.
Japan), and the surface is coated with Waxing C Com'plete wax_ing of the
a model coat (Shofu, Japan). The root coping with the investment
.. spacer.
spacer must have sufficient strength to
resist laboratory procedures. 5. The sprue is thereafter attached to the
2 . An investment keeper spacer is wax pattern (Fig. HA).

approximately the same size as a
keeper and a magnetic assembly
combined. Taking into account the
cement space, part of the keeper spacer
1s 0.25mm larger (this dimension is
equal to the internal diameter of the
keeper tray) than the keeper itself.
This investment keeper spacer 1s used

for waxing. The wax  pattern
fabricated with the investment keeper

Fig. 5 A, Wax pattern with the investment
] keeper spacer attached to the sprue
spacer 1s completely surrounded by an pin and mounted in the casting
additional investment, and, using the ring base. B, Root coping after
casting. C, A keeper cemented onto
the root coping.

"lost wax" technique, the model cavity
created 1s then filled with a metal to
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6. The wax pattern with the spacer and
the sprue 1s then invested and cast
according to the standard procedures.
The  thermal  expansion of an
investment
approximately equal to that of the

keeper spacer 18

casting investment material; therefore,

the investment keeper spacer does not

require complicated maintenance
procedures, unlike a keeper tray.

T. After casting the root coping, a keeper
1s Installed using cement (Fuji Luting
Cement, GC, Japan) (Fig. 5B, C).

8. The root coping with the keeper 1is

then cemented to the abutment teeth
(Fig. 6).

Fig. 6 Cementing of the root coping
fabricatedwith an investment keeper
spacer.

9. As shown in Figure 7, an Investment
keeper spacer is lower in position than

Fig. 7 Comparison between a root coping
with a keeper tray and a root
coping with an Investment keeper
spacer. A, Root coping using a
keeper tray. B, Root coping using
an investment keeper spacer.

19% 15 2010

the one cemented onto the keeper
using a keeper tray. The investment
keeper spacer method combines the
advantages of wusing a cast dowel
keeper and one that is cemented to the

keeper.

SUMMARY AND CONCLUSION
The investment keeper spacer enables the
fabrication of a root coping that is as high
as a cast dowel keeper. Moreover, the

keeper does not undergo heating by
casting because 1t 1is cemented onto the
root coping. The keeper can be easily
removed from the root coping in the event
the patient undergoes MRI. In addition,
the laboratory procedures for making the
copings of magnetic attachments are not

complicated.
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Development of a Magnetic Rest Clasp
Part 2. An Application of a Porcelain Fused to Metal Crowns

Toshiaki Hasuike, Toshiyuki Kusano, Fumiko Okutsu,
Takaaki Matsukawa, Mineyo Sone and Shuji Ohkawa
Division of Removable Prosthodontics, Department of Restorative and
Biomaterials Sciences, Meikal University School of Dentistry

Abstract

An increasing emphasis on physical appearance in contemporary society has resulted
in a greater demand for esthetic dental treatment. The metallic color of the buccal
clasparms on premolars or canines 1s a common cause of patient rejection. Appearance
couldbe vastly improved if buccal clasp arms were eliminated. However, the retentive
functionof clasps in which buccal arms have been eliminated is extremely poor. We
have developeda retainer without a buccal clasp arm with the magnetic attachment
in the occlusal rest of the clasps (Magnetic Rest Clasp). In this study, we describe a
new retainer, a "Magnetic Rest Clasp,” to be used with porcelain fused to a metal
crown on lower premolars; the one described here is used with a plastic jaw model
with artificial teeth. The results presented here for the "Magnetic Rest Clasp" were

esthetically acceptable and had fine retention for a partial denture.

F—O—NK (Key words)

Witk % v F £~ b (Magnetic attachment)
RITEXT 4w I VAN TS (Magnetic rest clasp)
RN (Esthetic)

Fvy AL IAT (cast clasp)
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1. [EHME

Materials

Product name

Manufacturer

Magnetic attachment

GIGAUSS €400 GC

Housing pattern

Housing pattern (C400) | GC

Keeper tray

KB keeper tray (C400) | GC

Alloy for ceramic bonding (Type IV)

Bio Herador N

Heraeus-Kulzer

Alloy for framework (Type IV)

Bio Maingold SG

Heraeus-Kulzer

Veneering ceramics

VINTAGE Halo

SHOFU

Cementing material

Super-Bond C&B

SUN MEDICAL

Pattern resin

PATTERN RESIN GC
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