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MagneDesign Corporation (MDC)
MDC is a Pioneer to develop the 21st century of magnetics

Magnedesigh Mihama Laboratory

MagneDesign is located In the
southern part of Aichi prefecture.

Floor space: 2,650 m?
Groundspace:3,800m?

[ History] g
«2012 - Dr. Yoshinobu Honkura established MDC Q
«2015 - Discovered GSR sensor principle Chubu

Introduced by NHK report e
«2016 - Expanded and built a clean room
«2020 - developed ASIC type GSR sensor products MagneDesign..
«2022 - Established a Mihama research institute

«2023 - sold out Magteeth and nT sensor



Magnedesign Mihama Laboratory
World-Class Magnetics Research Facilities Researcher :16 officer:8

Laboratory1 :New Alloy Laboratory2 :amorphous
Development wire Development
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Main Products of MagheDesign

GSR sensor GSR sensor applications
detect O0.1nT with 2mm length element 1) Catheter navigation robot

Guidewire Robot

Magnetic Sensor B -
Plane Manually Actuated

Dental Magnet
MagTeeth 500/ 700/900

Partial denture Overdenture
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Progress of Permanent Magnet from1920 to 2025

In 1990, NdFeB magnet was invented which increases the magnetic performance
BHmax by a factor of 50 times. The retentive force of magnetic attachments also
increases proportion_ally to BH max
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Retentive Force of AT increased by closed Magnetic circuit

Closed magnetic circuit can increase retentive power by 4 times
compared to open magnetic circuit from 150gf to 600gf. Open Magnetic
circuit is only magnet. Magnetic flux is extended. Closed Magnetic circuit
is combined with Magnet and iron cap. Magnetic flux is contained in Iron
and no leakage of magnetic flux to increase retentive force.

Open Magnetic circuit Closed Magnetic circuit

150 of 4 times up

o

600 of

Magnet

Magnet and iron Cap

\ Fon kepper
Iron keeper

size:diameter 4mm ¢ Xheight 1.5mm



Progress of magnetic attachment from1980 up t02005

In 1992, | developed a commercial product MAGFIT in Aichi—Steel using
SmCo magnet by improving retentive force and solving the corrosion
problem for the first time in the world. In 1996, | developed MAGFIT Ex
and MAGNEDISC by NdFeB magnet. Dental magnetic attachments are now
widely used as retentive devices for dentures.
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Dental Magnetic Attachment and Magnet Denture

Product Inner Structure Specifications

-small size
strong retention
Non magnetic part *hO corrosion
*no magnetic leakage

Magnetic yoke

0

Laser welding part

Diameter:4.0mm- keeper
Hight:1.3mm

retension force:600g

Magnet Denture

E—

Denture Partial Denture Over Denture

Magnet - "
+ pefention # M

{ f , \ 'Ia.:u
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Keeper_ b e o LY
Root Teeﬂ e N Magnetic assembly
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Advantages of magnhet dentures

@advantages
(1) Permanent retentive force
(2) Protect the tooth root from a harmful force
with stress—breaking functions.
(3) Good esthetic. keeper
(4) Simple and easy denture design.
253 Easy on set up and remove on using dentures
6
(7)

magnetic
assembly

Good at cleaning

Low price
Future price down from 100$/piece to Harmful force
to 30%/piece P

@ Outstanding Issues in Clinical Application
(1) Bad influence of magnetic field
=>solved by closed circuit po
(2) MRI diagnostic trouble
=>soloved by removable keeper

[

Mechanical Magnetic
retention retention



How to solve bad influence of leakage magnetic flux

At biggening The attachment used with a single magnet which made a
large magnetic field of 4000G, but magnetic AT designed with closed
magnetic circuit design has decreased to the magnetic field of less than
50G. 50G clears the safety standard of 200G or less.

Single Magnet Magnetic circuit Design

4,000 Gauss 50 Gauss
4 N Magnedisc
\ magnetic magnetic
attachment i \ \\ attachment
denture denture
\ 770’/4 nﬁanufacturer A\ichi Steel

U.S. Safety Standard: less than 200 Gauss
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Recent progress of AT used by Stainless Magnet

MDC developed new type AT used by stainless magnet to increase the retentive force
by 2 times up. MDC developed strong type and thin type.
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Invention of stainless magnet

| invented a stainless magnet in 2021and got the patent

SUS316 stainless steel is non magnetic. When cold formed with 80% at -196C.
it changed to magnetic material. After tension annealing at 550°Cwith10kg/mm2,
it changed to magnet to increase Br:Remanet magnetization of 4000G.

Plate SUS magnet with 0.2mm is produced by cutting from round bar..
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New desigh of magnetic AT using stainless magnet

The basic magnetic circuit design is same as conventional AT.

The plate uses magnetic material SUS 434. | changed it to SUS 316 stainless magnet.
laser welding part with plate and Cap is changed to non magnetic part.

The retention power increase by combined power with Nd magnet and stainless manet.

Magnet assembly

(CW Magnetic material (18Cr-2

Non-magnetic \

/part

SUS434 to SUS magnet
—L__

Laser welding part

Magnetic keeper
Laser welding



Retentive force of Strong type AT by SUS magnet

Retentive force of strong type MagTeeth increases from 600g to 900g.

The reason is when the SUS magnet is used, the strength of the magnetic field in the
center of the retentive surface is increased up from conventional type. We believe this
is the cause of the increased retentive force. In addition, the non magnetic boundary
between the SUS magnet and the iron cap contributes to increase retention.

tConventional type
New type

500

S
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Fig.2 Magnetic field distribution on attachment magnet surface



New technigue can reduce AT cost drastically

The conventional type consists of precise 4 parts produced by machining, very
expensive. New technique type consists of rough accuracy3 parts produced by press.
very cheap about 1/10.The assemble cost of 4 parts welded by two times welding is
expensive. That of 3parts welded by one time without non-magnetic ring is low cost.
As a result, manufacturing costs can be reduced drastically about by 1/5 . Moreover,
the structure is simpler and the quality is more stable.

Conventional type o Nonamanets New technique

— Dlate 3 parts by press

4 parts by machining magnet =1/10 cheaper
Expencive easy in assembing
Difficult in assembing

one times of welding
: To produce
welding ) non magnetic part

2 times of welding
with nonmagnetic ring

welding




Production Process for new designed magnetic AT

There are three parts: Nd magnet, cap, and SUS magnet plate.
The assemble process are assembly, laser welding, grinding of the weld
surface, engraving of identification numbers, and finally magnetization.

parts Assemble process

waws | | Assemble welding | grinding engraving Magnetize inspection
SUS magnet plate e
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Solution for detach trouble of Magnetic Attachment

The solution consists of two actions.
One is to put flange on side face of AT. Shown in this photo.

Second action is to make rough surface of side surface by shotblast and metal
adhesives resin coating .

1) Develop magnetic attachment with flange 2) Surface treatment combined with shotblast
and metal adhesives resin coati

flange I

.: -‘l‘* - : l--'ll-- 5
! e P " il
5 2023/10/03 0250 mMUDS3 2206 30 pm

Surface treatment by shotblast

magnetic attachment with flange



Products of MagTeeth900/700/500

Product name @ MT900 MT700 MT500
- S - e
diameter4.0mm D:4.0mm D:3.6 mm D:3. mm
hight1.3mm H:1.3mm H:1.2 mm H:1.1 mm

Retentive force = 900+ 509f 700+50gf |(500Xx50gf
Cast Root MagTeeth Package
Keeper keeper ‘

?7 (V . “
% MAGTEETH A
; Magnet untuk retensi gigi tiruan
' =" keeper | Magnet

MT 900




Keepers produced by press process

Cast Keeper Root Keeper
Cast keeper/ Root keeper
136/ L. ﬁﬁ_m } Denture
’ ° Magnet assembly
Cast keeper/
J/ o | Root Keeper
N—— < § Tooth root
o Metal Coping Regin Coping




One automated production line is established
with capacity of 20K/M

The line consist of assembly line, polishing line and magnetizing equipment.

parts Automated assemble line products

= - Cap: Soft-
Nd-Magnet Magnetic

Plate:SUS-Magnet

assembly= weldlng polishing magnetization

‘ ‘.-4- e

Phots of automated apparatus '
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Development of a thin type MTS700 with 0.6mm height

This table shows comparison with strong type and thin type with same diameter of 4mm

MT900 strong type

MTS700 Thin type

structure Round shape Ring shape

D=4mm. t=1.3mm D=4mm t=0.6mm
size

S =
Horizontal
section oncle dl..aser two Laser
welaing weldings
. plate — With

Cross section | W— j> projection

Keeper height

height 0.8mm

height 0.2mm ~ 0.4mm

Total height

height 2.1 mm ———

> height 0.8mm ~1.0 mm
(40%~48% reduction)

Attractive Force

9004f

720 of (20% reduction)




Production is almost same with strong type and thin type.

Three parts produced by press process are same but different in shape

parts Strong type Thin type laser welding with two times
cap Non magnetic part
action /
Nd magnet
(=
SUS magnet inner outside
plate welding welding
Leser welded part

Production process for SUS magnet plate
Qold formed SUS round bar

-----------------

L HH IS

Wire cut to thick ness of 0.2mm Poliching to thick ness of 0.1mm



Principle to Increase the attractive force by a thin type AT

strong type Thin type

Nd magnet

lisus magnet ﬁ

S g
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Strong type shows one peak of Thin type shows dual-peak of
magnetic field distribution . magnetic field distribution.

= make the 2 time up retentive force
even half the thicknes

D:4.0mm H:1.2mm D:4.0mm H:0.6mm
Attractive Force : 900¢gf Attractive Force : 720 gf




Comparison in the attractive force of Magnetic attachments

This figure shows the relationship between AT volume and retentive force. Comparing
retentive force with existing AT at the same volume, the strong type shows a 1.5-fold
increase, and the thin magnetic attachment shows a 2-fold increase.

1200

MTS700 MT
Thin type Strong type
360gto 720 g
2 Times better

1000

[+]
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o

50% better
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o
o

400

retentive force of AT(gf)

200

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00

Volume of AT(mm3)



Application: Removable bridge using a thin type AT

This photo shows model of removable bridge using thin type magnetic attachment.

Removal Magnet Bridge

NS e
dDulp abutment T
teeth

pulp tooth

T\A /Denture

keeper
: : P |
The recent trend in denture treatment in Japanis ;.. | ~ Abutmen
expected to increase bridges instead of dentures. Fﬁ_ﬁ teeth
This is the result of the 8020 movement which A

aimes to remain 20 healthy teeth at the age of

80. | expect to increase removal magnet bridges,
which need thin type AT




Dentistry journal 2025,13,278

Contemporary Magnetic Removable Partial Denture
Utilizing a Novel Ultra-Thin Magnetic Attachment System

The research were published in the Dentistry journal. Using this model, a fatigue test involving
100,000 cycles with 100N was performed to observe changes in the magnetic force. The results
showed no change in the retention force of the thin magnetic attachments. This demonstrated
that they possess sufficient durability despite their thinness, .

CROSS-SECTION VIEW OF EACH COMPONENT

Magnet-retained Telescopic Partial Denture

1.4 mm
0.7 mm

Rigid connector

(w: 6 mm; h: 4 mm) I mm
0.6 mm
Inner Crown

4 mm
Premolar Molar

4 mm

MASTER MODEL

MTPD retentive force (N)
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Durability test cycles (times)




MD@ New Technology in the World's Strongest Dental Magnet Development  noyaloned Thin Magnetic Attachments available for Pulp-Preserved Teeth

MagTeeth ® 900/700/500 MD@ MagTeeth™S700 (S ER)

New Technology

@ Combined stainless magnet and Nd magnet to increase attractive force by 50%. Characteristics

® Simplified the progress of non-magnetic modification and welding. @ Stainless steel magnet and ring structure achieves 700g holding force at 0.6mm thickness
@ Manufactured all parts with press mold using precision assembly technology. @ Non-magnetic modification on laser welding technology ensure superior quality
Principle of increase in Attractive Force Magnet assembly) | Magnetic housing (SUS434) ® Excellent corrosion resistance: Premium stainless steel with reliable laser welded joints

MagTeeth is the world's first magnet that combined

(Flange) Structure inci i i
with SUS magnet and Nd magnet. The circuit formed Pr|nc|ple —

SUS magnet plate

by the magnet, keeper and magnetic housing ; -
improved force by 50% (Patent NO.OO) (SUS304) FeU7SUSA8E A7 RMESUSI0A E> _
1™~ Non-magnetic & 0.7mm NDRE .

Features (Specification) [Magnetic keeper (SUS434) | modification welding 0.5mm LMJ =

1) Superior attractive force. 0.2mm & | S s

2) World's first Non-magnetic modification welding technology for welding reinforcement. £-/58US434 dEmg L VBIE " / \ :/ \

3) Use of corrosion resistance material such as SUS304 and SUS434. o N G L A ;

4 ) Flange and metal glue for anti-detachment. il il J — IU -

5 ) Press-formed parts contributed to reduction of manufacturing cost.
+ 3 times improved attractive force is achieved through stainless magnets and ring-shaped Nd magnets

+ Developed a thin ring structure, incorporating stainless steel magnets into the plate

Product MT900 MT700 MTS00 Casting Root
Code Keeper Keeper
Specification's
e - < - g\ | RE MTS700
Magnet .
Diameter Diameter Diameter SR assembly Cap alggnei g'lj’:"magnet
4.0mm 3.6mm 3.0mm 0.5 0.8
o @}3 T _I_l . |08 L | ‘!Ft Non magnetic modification welding
e ' £ ' 03.0736/a0 42 ﬁ_ ' Diameter 4mm Hight 0.6mm 0 i ‘
I‘—'lm.o i‘—“s.s I<—>Im0 J_L‘J T — uter welding Inner welding
13 Keeper Diameter 4mm Hight 00.2 ~0.4mm
| mEln | 700500t |
Attractive 900+ 50gf 70050gf 500+ 50gf = =
roree Clininal Annlinatinn
f“’ This is the catalog for MagTeeth strong type and thin types. They are available I'*
reqd , . .
o i Indonesia through PAM Corporation, so please feel free to use them.

force as well as lowered the price to make dentures more affordable. Dental
Partial Denture Over Denture pulp

Denture f, < (3
Magnet assembly , Magnetic " & w
Keeper _| attachment ‘*d y
i Tooth root < S ‘,-) MD@ Magnedesign Inc. . EnsassxEmxFRETLFHI2-4

htps:/ /www.magnedesignjp Tel(0569) 47-7631

MagneDesign

Edit : 2024.3.25
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MRI diagnostic trouble and solutions

MRI diagnostics are widely used. When .
patients wearing a Keeper undergo MRI MRI Image
diagnostics, significant artifacts occur,
making accurate examinations impossible.

g ‘Wltheut Keeper
o P

|

MRI diagnostic device



Traditional method to solve MRI Trouble

Usually In use MRI artifact are reduced from 80mm to 14mm
keeper is set (cm)
le—45X40 | 12

o 8.16

Thin keepr2.80cm
34%

In MRI observation
Keeper is removed by screw

[ 137
L

Without keeper

With keeper
B2 7-F7r7bOXTEOLR

The structure of MRI keeper is complicated/expensive
New idea: Keeper thickness reduces from 0.8mm to 0.1mm

— —————

0.8mm 0.1mm




Effects of keeper thickness on MRI artifact diameter

Phantom for measuring image artifact on MRI

20.0 ¢cm

Sample
keeper

Effect of keeper thickness to artifact diameter

80.00
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Attractive force (gf)
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artifact diameter :
70mm

artifact diameter :
34 mm

o) Effect of keeper thickness to attaravtiv eforce
1000
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200
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MRI diagnostic result using a thin keeper with 0.1mm

MRI artifact images reduced by a thin
Keeper from 70mm to under 40mm.
MRI inspection must be no trouble.

MRI diagnostic device




Summary

(1) New technology used by stainless magnets can improve
dental magnetic attachments on retentive force
« 50% up for strong type
« 2 times up for thin type with thickness of 0.6mm
(2) It also decreases production cost over 1/2 compared to
exsisting products

(3) Clinical applications: Magnet removable bridges using
sound teeth are the most promising denture technology.

(4) In future digital denture must be popular and magnetic
attachment will hecome most promising retentive device.



Thank you for your kind attention!




