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1. AExzE
E 3o AHEE AR s ARSI 9 magnetic

attachmentsE AH&-3} 91t} (Table 1)

A magnetic attachment : open field®] & width”} 3.8
mmo]™ keeper®o] HH
sl

B magnetic attachment : open field®] 2 width”} 4.8

C magnetic attachment -

D magnetic attachment :

SRRV EIRELE

Table 1. Classification of magnetic attachments.

mmo} ™ keeper@ol B
stk

closed field®]X width7t
4.8mmo]™ keeper® o] ¥
% 3jth,

cosed field®)Z width7}
4.8mme} ™
frFd g ol
dg3 4k (Fig. 1~4)

keeper® o]

Magnetic closed Dimensign(mm) ' keeper
Attachment field g.fggll\s,gj 1fﬁ§‘u‘§1 e surface

*A no 3.0 3.8 3.8 flat

*B no 2.5 4.0 4.0 flat

o C yes 3.2 4.8 4.8 flat
D yes 2.4 4.0 4.0 nipple

* A : Igloo(Golden dental products, INC.)
% * B ! Dyna(Dyna permanent mini magnet)
% * % C ! Jackson Regular(Medesco attachment Co.)
% % % % D ! Jackson Mini(Medesco attachment Co.)

Fig. 1. A magnetic attachment

J

Fi. 3. C magnetic attachment
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Model former(U—402, Nissin dental products
Inc,) ol 2 AE vl F acrylic A7HEFH A (Or-
tho—Jet, Lang Co.)< 2%17‘51/‘]'91 ANz Y
& 71Tt A7IA GEF ¥ FEE dot
=233 47) 9] 22 At resin® H L A A3 A
(Fig. 5

AZE he] ¥ 77 baseplate wax 282
FA3HA AFAZIF Hanau ejector type] flaskol
o 25t3 wax-washing®F IFEHTK-33,
Columbus Dental, U.S.A)& AME3td A A
g 9x4L AZsQot. (Fig 6)

ol% mE T x|zt 71 FAEHE 103
As 3 9 FErA (Kingswood Laboratories, IN
2831 XA Alold] EXF g WA 1
A, A8 &4& Instron 11222, 5%
¥ 2mm/ming dHer, o] 7iAle
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2) Magnetic overdentures] #|2}

Zt 2y o] ot S HX §7IFHe AFH o}
(ARZ78 FHE FAE AFH WP
ARAR T PR Q) LEE AXAA
acrylic AFERHRNez FEEFARC AFA
#F& 2¥A 1mm? $713 undercutE §lol7I
st F=dn F2A T F ATAY FAH4|E 1Y
oPE A4 E9d bwrE ol &3 FHE F
3] Wttt

T keeperS A HE7] Y8 JAFTAHY FF
Holel fissure burE o|-48] 2~3mm 2ol 2 &F5&
A, gEdole 4 AEY keeperd] whet
ga gk, §48 4% ZF AEY keeperE Al
=8} B& core resin(Clearfil core new bond Kuraray
Co.)& ol &3 95 HEHLh 223 Z2tA,B,
C,D keeperst 22 AEF2] overlay magnetE kee-

perglel &3 X FHA 9AYE AFE O
4 e A7ETR resinl 2 FHEA setting¥
AXAe d=terch. (Fig. 8)
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Fig. 5. Model former(U-402 Nissin dental produ-—
cts and acrylic self - curing upper edentul
ous resin model

Fxg 6 Edentulous upper resin model and denture
model

Fig. 7. Instron 1122

Fig. 8. Magnetic overdenture and model used in
this study



3) Magnetic overdenture®] FX8 &3

2+ @ magnetic overdenture® Instron 1122°]
BHAA 1084 FAFE HEHA FHA.

Magnetic overdenture$} 323 Aboldf AFE
g ulEF tiA 1034 uhE ZA 8ok, ANOVA
test® % Duncan’s® Turkey’s multiple range
test® A FAAE A

Al
=

.,

e

A

mxjet Aot 28-S A 2g F A, B, C, D magnetic
attachmentsE ©]8-3t overdenture® AZaf
o] X8 £43% 2 T AFEHYE =EF
Aeoxe A8 FHAHAE & Erh

1. QFEldo] AR ededA ZEH 9
XPzre] FAL L 23% An BY T 304
ztol7b APen, wE ZFXIL AeH 1034
2R bl Zel7t AR BARALE Fojdol
g Aoz et (Table 2.)

2

Table 2. Mean and standard deviation without arti-
ficial moisture between model and denture.

(unit : @
Mean SD n
1 4.9 0.2 10
2 5.0 0.3 10
3 5.0 0.2 10
4 4.5 0.2 10

AFErdo] A A 2EF X
Ao fAEe AAR g Hrug gi 7t
oo, ANOVA test 27 1. f-24de A et

Table 3. Mean and standard deviation with artificial
moisture between model and denture.

(unit - g
% Mean SD n
1 5.4 0.2 10
2 7.1 0.3 10
3 5.9 0.3 10
4 6.8 0.4 10
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3. Magnetic overdenture AZ%F n¥s} 21X 4
e fA8 &3 @-‘—} magnet 218 ¥ #3829
AA® 3718 B F AR 4 magnetic overden-
ture®] FAHLE M2 FAHLE {F94d AN
2.0, C magnetic overdenture] Al #2180l AA
ZTh 22 open fieldd) A} BH|EA] A =27)7)
2 B7l JElygel. 283 closed field?! C9 D
ulAl AN =277 & Db fAge] 2A yE
skch.

Table 4. Mean and standard deviation without arti-
ficial moisture of magnetic overdentures.

(unit : g
Mean SD n
A 648.5 17.3 10
B 981.7 33.7 10
C 1,106.8 7.6 10
D 708.9 38.4 10

4. QTS =X 3 e ol 42 magnetic over-
denture FAHEE F3S 23 =¥3I}A g A
g} fREo] F71et ATt 2 magnetic overden-
ture A& BAANE S A3 MR FAo] de
Aoz Vet (Table 5.)

A3 Table 59 2t}

Table 5. Mean and standard deviation with artificial
moisture of magnetic overdentures.

(unit : @

Mean SD n

A 713.26 5.07459 10

B 1, 066. 87 21.5592 10

C 1,217.78 26.9290 10

D 770.93 7.3168 10
5. 1 FErY f-Fo] W& magnetic overdenture®]
SAE 2AANE FAALY AH 5%olA AT
o] g AT e AdE f94e] A& A

o2 Uﬂ%&t} (Table 6.)
6. F FF, magnet EAFF) O F

g FAXAS A 47 54 Al
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Table 6. Statistical analysis of magnetic overdenture with or without artificial moisture.

S No Yes
S\ M M A B C D A B C D
A * * * *
No B % * * *
C x % k%
D * * * *
A * * * *
Yes B * * * *
C % % % %
D * * %k *®

Significant difference(p<0.05).
S @ Artificial moisture
M : Magnet

Table 7. Statistical analysis of magnetic overdenture with or without artificial moisture.

S No Yes
M No Yes No Yes
S 12 3 14 A BCD 12 34 A BCD
1 X %k % % X ok ok ok * % Kk %
2 * k ok Kk * & k¥ * ok ok ok
No 3 * % %k % * % %k * % ok %k
4 * ok ok ok * ¥ kK * % k%
No A ¥ %k ok Xk LI *k ok k¥
B ¥ k% ok % * %k % % * % k¥
Yes C E I I * ok ok ok k ok k%
D * %k ok ok * % % ok * % k¥
1 % % %k %k %k ¥ Kk X % %k k %
2 % % Kk %k ok ok ok % % %k X %
No 3 k % %k %k % x sk %k % %k %k %
4 % %k ok ok ok ok ok ok ¥ ¥ %k %k
Yes A % %k sk Kk ok ok k% * ok %k kK
B * ok Kk ok ok ok ok X% * & ¥ %k
Yes | C x % % k %k k Kk X ® % ok ok
D ¥ %k %k k % 3k k% * k ¥ %

Significant difference(p<0.05).
S © Artificial moisture
M © Magnet

Z718 BAAGA §940] e Aoz Ve denture, UFEFNE =X T ZF magnetic overden
. AdFEIR-E XA g 23 2R 47t tureSt SAFH L2 M2 Fo o] UA el
FAY EAZAE AFTHAE =XF 23837 94X (Table 7)

A7k} A8, magnetE 2] Y3 2+ magnetic over- 7. A,B,C,D magents2 A2 ¥ magnetic overden
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tured] F-A8 EFXNE FANYG A9 §F9
magnetsE A L3lne Mg T FoAe] e

Ao Etth (Table 8)

Table 8. Statistical analysis of breaking load of mag-

netic overdenturs.

A B C D
A * % %
B * * *
C * * *
D * * * *

*  Significant difference(p<0.05)
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magnet®] 7123 magnetic attachmente] L2
QA3 Bl F9A), overdenture?t mechanical at-
tachment& ©]-§-3 2] X] o] H] 23] magnetic overde-
nture?] fAgo] FAHAGL BRI glon
ddRoz2xE Fol o]&HT U

QAR gode) A 1953 Freedman™o] A3t<}
oo 2+ magentE A Y WL 3 94X
#X8e Z78 BQow, Behrman?e A&
Zz33} AR 2 o] A9 AFS o] &3
BARoY 2 B GFE 9H AFgo] A
5 A gskth. 22} Joseph Beckerst Gray Hofferdll
o3 2 FTAA §F Co Smol ML= HEA
7189 AAALEA JEE AEGLE HotFe
2R FU Agel 7MEsiA HAch §¥8 Co
Sme] ZEE Portnoy?ol 2l&@ o}F 73t
ohzt s-8E FE 9ol magnetic fieldg FEAA
91 Bus.

o] 813 magnetic overdentureo] 3 A¥H 4

£ air space, A4 A S, magnet2] designdl
oE F-AF9 ¥iart F§ o] Fo gir}, Lewn0)
22X magnetic overdenture®] FAFol FFE&
X 820 iS4 Gillings” £ CoSm magnetsE
73 fAZe v e 29dd & 7R,
keeper thickness7} Imm¥e] Hdl Fx1g& e
WL, initial separation®] W& split pole typet pai-
red typy®] A8 H|3LA] split pole®] paired type

e} 2uj9] 3ol "t HuFch Joseph'
52 CoSmE Tt Nd magnets”} reseating force} grip
force’t 60%A%E Attm BuFch, et ehefo]
A7 oA e SRR gol T E T
o1t Qe A28k Menl®SL 49
o] X GO T keeperS X 2ol 4= W
Hofl i3] AFA=Hl, screw fixation®H, G
depth& 7} keeper® H&AI71= W, wax-upd
A& F23 o HE3= W, root coping A E
Aol FFZA7= el whel A7) air space”’t
tava Eaudtgen F2ste FAA)= i
o] 7} air space’t FHt}il 3t}

219) magnetd] ¥ AT EE Stewart®? 5ol 2%
vt g 28 28 483 2 22,000 cye-
les¥ FA o] Wo 2 FojEQTA BuFon,
Highton® % 44,000 cycles¥ magnetic attach-
ment?] #X¥L FAHEA gutn Busto.
oy AA AUl Bas A8 Fxd
tg dFoz AEy FFA o] 4le] i), 1987
d Vrijhoef® 5 0.9% saline solution®} artificial sa-
livag ©]-83}9 ferromagnetic alloys9] corrosion®l
8 AFNA] corrosion resistanceZ} §ITha 3k
o pdo] B&FE corrosion®] FHA AW, Al
AHE £F9 FE4E TN AEA HFAol
Aot ach. Federick'®® magnetE maxillary
obturatorell F-2A A AFE A 283 A3 obtu-
rator FA7F @A FUEEZ Qs &z E
23, A FHAM BF Folvha B3y
t}. Sasaki®® 5-& CoSm magnet$} Pd-Co-Ni dental
casting ferromagnetic alloy®Z A|2¥ overdentureol
tfa] A9 23 BHE9 attachmentBT} 21X &
o] Wt A& ) 2 oX HHo] 4z
Bagc, a3 Cemy®e 249 AvrEd
FarHo g I zAd wAe FHPd AT A
Ao] FE2) £33 A& NFsArh. ol Gillings™
£ closed field systemol A e FAEo] 1.0
millitesla =2 ATA vee AE U 0.05milli-
teslas} ¥ 3] B w) ARg-o] F-&7t ok kit
Potony'”l] 2)3}8 magnetic systemolls WEF=
HEol gi7] W &X 2] Z9olFEA magnet’t
keeperoll A Wlnglx XZel| Hohg FHHpqte] A
g25x getn FJATN FNd JEA] g



GA AHA HEE Zutd AYES U=FE
design 7H4de] o]FojFe} gtin AlgHr,

E AN s magnet AEFT FAEHE vl
3}7] 9#} paired type? split-pole typeo 2 T&
392 o2 A7) magnetE ©14319 Instron
3712 fAYE 53 29 AN & A&
FAgo) & Aoz 3Gtk 1Y magnetic over-
denture A 23] VEl'd Z magnet <+ keeperZtel
EA) 3 air spaced] FEALol] T §XFHe
Aol & AR £ i 237 degen
Atk 2832 4 2P NA F resin ZAV tha
gsla) go} A¥ARY 4Fe nFogsn
Azpgch

B Aol ZA}oAE C magnet attachment®
AZE magnetic overdentured]A £-Xgo] F4A
AA JeElEd ole split pole type$! A1) =
Mo A7Vt Ad 27 iz A4EY. Ze
371¢) A} DY} A] closed field system$! D7} open
field system?! AR T f-R8Ho] ¥ AR LYW o]
1 D9 keeper surface’t R F el A4}
BE&A 104E3stA §7) gEolEtr 44 v, DY
Bl &= magnet overdenture@32HA] X thA &} F9
2302 AGEHE stress’t FE Ao 2 AAXH
Feio} AXHFFo ot AFA Jehd 5 Qe
AR & FHzF P FFo] WM 4
Tt Aok gt AlrEU

2< open field® A,BY]EAlE ALAFA =}
Zo]l A4 =A7|7t & B7F § §Ago] A e
B 5 JQFERE =X A At vl2R]
% Yro FAgo] A Yert T3 A ma-
gnetic overdenture F3A| ¥R FH o2 A& e
FA2FHANA 4 FAHLZ 8] R X9
Aol 2A 7didrh E X9 TZY AHE-A
A7e WP R U3 gAVt AR + Qe
A AR AL dFH ok s 4G
gt 283 oAy A8 Az et 4
4 91 keeper T3¢} Ao A= AFE ofok
i ARG,

V' jad %

A& = A,B,C,D magnetsE ©]-& 5} magnetic
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overdentureS- A28 ¥ B3 AAL w)adts)
98} Instron 11222 f-A8-& 49% 29 e
2L FES AU _

1. AFEAo] H7tE X7t HIMHA gL oA
B} §xgo] F3dh.
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2 FXEE BYDn dFEtHo] QIE magnetic
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— Abstract—

A COMPARATIVE OF RETENTIVE FORCE OF VARIOUS
OVERDENTURES USING SEVERAL MAGNETS

Kyoung-Sook Hur, Song-Ju Hur, In-Ho Cho

Department of Prosthodontics, College of Dentistry, Dankook University

The magnets were widely used to increase the retention of overdentures. The purpose of this study
was to compare the break load between overdentures and edentulous models. For this study, Model
former(U -402) was used for model fabrication and four different magnets were used for evaluation
of break load. The artificial saliva was used between overdenture and model. Breakaway loads were
tested with an Instron 1122 at a speed of 2mm/min.

The results were as follows.

1. The retentivee forces complete dentures with artificial saliva were than the retentive forces of complete
detures without artificial saliva.

2. Magnetic overdenture with artificial saliva showed best retentive force, magnetic overdenture without
artificial saliva showed the next retentive force, and the complete denture without artificial saliva
showed the worst retention.

3. As the magnetic sizes increased, the retentive forces of magnetics were increased.

4. The retentive force of nipple shape magnet is greater than the retentive force of flate shape magnet

in the same size.
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