REAYIIEE A EE
*Z* EIL;\) | :%EI,

BIiUfZIAXBEYEETER
N AVAREY CES 6]

2026/09/14



W
w
4
>
w
(-]
&
!
>
(]
w
=




- -
- il

BEER
ﬁmm
s

22 5L/
R BT 3%

B HENY)

_—am o —

ﬁ&#ﬁl% \ LB
aERMTE N\, AZEREE
”M#MI% el Ll
B2 B B 2241




(). SIEmEIHISEER

g5 160,000 12 136,118 7.0%
fu 111,797 118,362 121,243 6.0%
1; 120,000 5.0%
2 4.0%
iﬁ 80,000 by
" 40,000 2.0%
1.0%
0 0.0%
2019 2020 2021(e) 2022(f) 2023(f)
2023E 2 REMTISBEEH TIFOI3KBHES  cwrsee —anes
2017 2022
PP roo% B, +198% PN
“270% e BR R ae A ~z ) o $17.0bn
T CT/MRI =
W W +271%
EeE=m *E)\'TE%%%%*Z A // - ﬂm $18.9bn

22.9%

FREME.1% i

AEFEINEE : $16.3bn
T wH=a = - N
12.2%
FERTIE2017FEE2022FIEMAHAE  +250% /

Total ‘1&m—| $52.2bn

ERARIR : BMI Research(2021/04) ; T B Z=RHEIFRFT(2021/05)
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2010
2011
2012
2013
2014
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2016
2017
2018
2019
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FEERIRY

3,920
4,047
3,592
3,827
3,605
3,743
3,818
3,940
3,985
3,770

REIHIEREN

30,140
33,865
32,821
35,705
37,967
40,579
43,328
46,797
45,890
45,839

BIEABIRE

5,905
6,857
7,057
8,079
8,952
9,678
10,329
11,203
11,172
11,332

24,235
27,008
25,764
27,626
29,015
30,901
32,999
35,594
34,718
34,507
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BNES
#5110 (Endosseous
implant)

Alkaline phosphatase or isoenzymes test system

EXEZEY | @V
Phencyclidine test system 2
Clinical chemistry electrolyte system 1
Acid phosphatase (total or prostatic) test system 2
Adrenocorticotropic hormone (ACTH) test system 2
Alanine amino transferase (ALT/SGPT) test system 1
Albumin test system 2
Aldolase test system 1
Aldosterone test system 2
2
2

Newbom screening test system for amino acids, free camitine,
and acylcamitines using tandem mass spectrometry.

5 A 1E §2 (endosseous implant)
- sHNREBHA=M - LU
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US FDA 73 #5857 g3 %1 (Taiwan TFDA)

Class I: simple, low risk devices
General control to ensure safety and effectiveness
Mostly exempt from Premarket Notification [510(k)]

Class Il: more complex, moderate risk devices

General control and Special control
Require 510(k) > Substantial Equivalence (as safe and

effective as legally marketed device, SE)
Class lll: most complex, highest risk devices

General control
Premarket Approval (PMA) > Safety & Effectiveness



Dental Implant Approval by FDA

Back To Search Results

Mew Search

Dewvice Classification Hame
510{K} Number
Drewvice Name

Criginal Applicant

Criginal Contact

Regulation Number
Classification Product Code
Subsequent Product Code
Date Received

Decision Date

Decision

Classification Advisory Commi
Rewiew Advisory Committee
Summary

Type

Rewiewwed By Third Party
Expedited Rewview
Combination Product

Implant, Endossecus, Root-Form

k122564
ZUGA DENTAL IMPLANT SYSTEM x
—
ZUGA MEDICAL, INC. —
P.oc. Box 568 =
Chesterland, OH 44028 2141 —
-
Karen E Warden, Phd —
872.2840 —
DZE -
-
MHA —
08/31/2012
Substantially Equivalent {SE) 1 plece 2 plece 3 plecE
I f .
Dental New Search Back To Search Results
Summary
- Device implant, Endosseous, Root-Form
Traditicnal
No Regulation Description Endosseous dental mplant
No Regulation Medical Specialty Dental
Mo Review Panel Dental
Product Code DZE
Submission Type 10(k)
Regulation Number
Device Class
Total Product Life Cycle (TPLC) Product Code Report
GMP Exempt? No
R —————————————_—
* 150 10993-14 Frst edtion 2001-11-15 Biological evaluation of medical devices - Part 14:
) n n n of n from
* IS0 14801 Second edition 2007-11-15 Dentistry-implants-Dvnamic fatioue test for
€ngosseous dental mplants
* IS0 7405 Second edition 2008-12-15 Dentistry - Evaluation of biocompatibiity of medical
gevices ysed in dentistry
* ASTM F2024-10 rd Pr f . Lhig mnaton of Ph 0 {
Hydr n
* AAMVANSHSO 10993-14:2001AR) 2011 Bological evaluaton of medical devices - Part 14




GHTF ( Global Harmonization Task Force ) B85 48
]
1992 SFH=E] - BRER - HAF - MEKEER N A ERK S 33 ERL 1T
GHTF ZIkBEz:3 M EZREANE

Risk Level Medical Device Examples

Low-Risk Surgical retractors / tongue
depressors

Low-moderate |Hypodermic Needles /

Risk suction
equipment

Moderate Risk | Lung ventilator / orthopedic
iImplants

High Risk Heart Valve / Implantable

defibrillator




k%3 Level of Regulation ——

5=\ (mfm )( Y aviaw —+4 Y
e M DD AREIERETV (GMP-
% —H % #oFR MEBRBHM
(Class 1) (Class 1) (Class I1/111)
1R JE e T PR P oy B P
BESHERY | BRSMIER BRESHER
wARH(GMP) | ® iR 5 (GMP) 3 R & (GMP)
(¥ oLTA & 2R "
HWIEFI D
8 L
WMIPF LR | HEFITESE s
s B 2, + BT B
i R
1K A Risk >
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BESRM B REEE

% —H % #oFR MEBRBHM
(Class 1) (Class 1) (Class II/1I11)
1R JEL e Pk PR P oy B P

BERBMERE | BRESMER B2 % B B
¥ 7,865 (GMP) = 3% 41 5 (GMP) #1 3% 48,35 (GMP)
(B 4oL T8 & /8
) I R
MILHTH L | WEHFTES B Al
N L g + BT B
T AR tEE R Bk
& Risk - 5
R E 3 Level of Regulation —— &
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Low risk medical device development
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o FEMEE ( Conformity Assessment )
- MEEEZ4 ( Quality Management System , QMS )
« FHEEE ( Post-Market Surveillance )
o i3 ( Technical Documentation )
o GLP/TAF (Professorial Lab) (B %R BB =E)
- fFSEHA ( Declaration of Conformity )

- BUSEEMBMEBEL ( Registration of Manufacturers ‘
and their devices )




National Regulatory Agency for Medical Devices*

[ ves
B o
|| Data not available
[] Not applicable * status as of 2010

The boundaries and names shown and the designations used on this map do not mply the expression of any opinicn whatsoever
on the part of the Wedd Health Organization concerning the legal status of any country, temitory, city or area or of s authorities,
o concerning the delimitation of its frontisrs or boundatias, Dotted lines on maps represent approximate beader lines far which
these may not et be full apreement

EKRE : WHO

Data Source: Baseline country swvey onmedical devices 2010 godiiety, \iarld Health

Map Production: PubBc Health Information ¥ Oroanization
and Geographic Information Systems (GIS) . 9
Weald Health Organization @WHO 2011, Al rights resenved.




Summary of Current Medical Device Premarket Review Processes

I
Country Premarket Requirements Recognized Standards
Review
Documentation
hEREE BRE A EQF“"ME@’EHEEEJ BEEBESMIRTIRE
RN E RS ERECEERA
United 510(k) Substantial Equivalence/FDA Special | FDA Recognized
States PMA Controls Standards
STED Pilot PMA+QS Inspection
Essential Principles
EU+EFTA Technical File AIMD/MDD/IVDD Essential Principles | Harmonized Standards
Review Annex II: Full QS
Australia GHTF MD STED Essential Principles TGA Recognized
GHTF IVD STED Standards
Canada Technical File Essential Principles Health Canada
STED (Il & IV) Recognized Standards
Japan BENGREARED | BEESEAZ G (Essential R f 2k
STED (Il & IV) Requirements) ARGREAE
BRI EEEE
JIS

BRI

T ERIPOE

SR MR E




EIREEERM A G ZEK
I

GHTF
Essential Principles (EP) of Safety and
Performance of Medical Devices
c BB EZE RMERERYFRE (EU,JP, CA, AU, ASEAN, KSA,

ROC...)
US FDA

Safety and Effectiveness
o Substantial Equivalence (U.S. Premarket Notification)
o U.S. Class Il Premarket Approval (Clinical trial)
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EATEED (Product verification and validation)

Must develop or use standard tests at design output
and deign verification and validation (Design V & V)
stages to determine:

Biocompatibility (1ISO10993)

Software validation (ISO)

Sterility (EN/ISO17665)

Electromagnetic compatibility (EMC) (IEC60601)
Electromagnetic interference (EMI)

Electrical leakage

Power output

Material strength & durability (ASTM, I1SO)

Physical and/or biological phantoms performance for
nuclear imaging devices
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Dental implant

-1SO 14801 (Fatigue test) + @

BRAETEAY
Shoulder implants -ASTM F1829
(Shoulder glenoid shear)
-ASTM F2028

YT R o S e (Shoulder glenoid loosening)
(Soft-Tissue Expander Devices) Instrumentation =
-BS EN 13795
(Surgical drapes, gowns...)
-ASTM F882 -ASTM F2193 (Spine components)

-ASTM F2028 (Spine part constructs)

-ASTM F1717 (3BiB5008 %, HiiE2L5EA)
(Corpectomy model)

-ASTM F2077 (GBiB5008 &, HiREL5ER)

-ASTM F2267 (Spine subsidence test

(Cryosurgical Medical Instruments)

SEBAMY

pinal implants

-ASTM F2580 (Fatigue test)
-ASTM F 2009 (Ball pull-off test)

-1SO 7206-9/10 (Femoral head test)
-0 7206-4/6/8 (Fatigue test) AREAETEAY

Hip joint prostheseg: -ASTM F1223 (Knee constraint test)
-1SO14879 (Tibia tray fatigue test)
-ASTM F2777

(Fatigue under high flexion)

RREIEIEAY

-ASTM F382 (Bone plate) Knee implants

-ASTM F384 (Angled fracture device)
-ASTM F1541 (External device)
-ASTM F383 (Intramedullary rod)
-ASTM F543 (Screw)

-ASTM F218 (Cables)

-AE MR - FAAThAE - ERAFTEM
HIEMRKIEZEAER - EEARR
ERAIRERIRE

Osteosynthesi§

ERIEEAEM

Custom medical device




HitniE A

Receiver just below skin

Processor

Port Needle

OLYMPUS
P Port under the skin

Catheter in vein
Port

Central venous catheter - Port

https://www.medicaldevice-network.com/news/microcurrent-implant-heart-muscle-study/  https://www.123rf.com/photo_114477640_port-totally-
https://centralgaheart.com/need-know-heart-stent/ implantable-venous-access-device-medical-poster.html

https://www.hearinglink.org/your-hearing/implants/middle-ear-implants/
28
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(SE MODEL 2205NS, SE) (Fortus 250mc, GIT)

= - b 04 4= (2
p= = [ERONERN ik AR

(HT-2402EC, Hung-Ta) FH i 3N 5 S 1 il (0 R
(Instron 8874, Instron)

-
ST vz D44 =33
£y (TS ER AR RS

(Instron E3000, Instron)
EPYE L B REE

H< = HH Y 1o B2 35

(Instron E10000, Instron)

. A B [ I 3 U0 4 B R
3 N B 150 7 2 D05 4 S U_/I\/__E O Al J IR BESSY
P ENF R L im IR B i 5701 2 T R R

(HT-1236FR100, Hung-Ta) (Bionix Landmark, MTS)
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Oracle Anchor System (Orthodontic Screw)
0s SA OA TINY SS

For Elastic Band and Wire For Elastic Band For Elastic Band and Wire Small Head Stainjess Sweel

MCTEI0 Compression Locking screw
screw

34
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Eliakim Mizrah,2007 ~ Shingo Kuroda, 2014
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B 17 BZ R A 3@ K Ei=Computer Aided Engineering in Biomedicine Laboratory




APPLIED
TIGHTENING
TORQUE
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STRESS
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TORSIONAL
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RESISTING
TORQUE DUE
TOTHREAD
FRICTION
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B BT A TFDABIE

5 FDAI R ZE

®* ASTM F543-17: Standard Specification and Test Methods for Metallic
Medical Bone Screws(& &5 S 12 8] IR ER SBFAIE 757%)

FRERBBAANARESR

Guidance for Pre-clinical Testing of Orthopedic Internal Fixation Devices

3R H g R AR g Ak R = 41 ¢ (Worst case)it | ASTM F382-1713
(Mechanical TR R R - ASTM F543-171%
Properties) ASTM F564-1719

% #%(Bone plates)
(1) #% fik * dh 0] 3% (Static bending test) =
(2) % s 5 i8] 3% (Bending fatigue test)

F #2 47(Bone screws)

(1)4z243 8] 3£ (Torsional test) -

(2)% A B e i 4848 ) 3 (Insertion and
removal torque test) =

(3)&h ) 4ir i 5% AL | 3% (Axial pullout strength
test) °

(4)# & B R R 47 0 B AE B e sE R
3 (Self-tapping performance test)

% [ & 47(Bone staples)

(1)% +% % db & % ) 3% (Constant amplitude
bending fatigue test) -

(2)4z & % B2 B 3% (Pull-out fixation strength) °

Bl fRARZ AR £ 8

New Search Back to Search Results
Device Screw, Fixation, Bone
Regulation Medical Specialty  Orthopedic

Review Panel Orthopedic
Product Code HWC

Premarket Review Orthopedic Devices (OHTE)
Stereotaxic, Trauma and Restorative Devices (DHTEC)

Submission Type 510(k)

Regulation Number 886.3040

Device Class 2

Total Product Life Cycle (TPLC) TPLC Product Code Report
GMP Exempt? No

glé;"grrlgr?é Malfunction Eligible

Implanted Device? Yes

Life-Sustain/Support Device? No
Recodanized Consensus Standards

o 11-242 ASTM F1839-08 (Reapproved 2016)
Slandard Speciicaton for Rigid Polyurethane Foam 1or Use as a standard Materal tor IestW|

Orthopaedic Devices and Instruments

I 11-327 ASTM F543-17
ndard specincation and [est Metnods for Metallic Medical Bone oCrews

» 11-363 ASTM F897-19
Standard Test Method for Measuring_Fretting Caorrosion of Osteosynthesis Plates and Screws

Eig=Computer Aided Engineering in Biomedicine Laboratory




< B FDAiEJJ Eit’f%i.ﬁ-

B~ F KRR R ETAH

(1)%= fie, % M (Cytotoxicity)

(2)%k &L M (Sensitization)

(3) i3k S A P9 R e
(Trritation/Intracutaneous reactivity)

(4)#1 4 3 & (Material mediated Pyrogen)

(5)% P # M (Acute systemic toxicity)

(6) 2 % 1 M (Subacute toxicity)

(7) 3 12 % M (Subchronic toxicity)

(8)1% £ # # (Chronic toxicity)

(9)4k B - 1£ (Genotoxicity)

(10)4& At (Implantation)

ISO 10993-10:2010¢
I1SO 10993-11:2017¢

A B % &£ F & Recogmzed Consensus Standards
. : » 8-475ASTM F2026-17

LAHRBLIE | H }BJ RAENGREHPER ié}% IS0 10993-1:2018" Standard Specification for Polyetheretherketone (PEEK) Polymers for Surgical Implant Applications

i ibili oy BT 4 K5 A ] PR AE : - 2) » 8-4951S0 5834-3 Second edition 2019-02
(Blocorflpatlblhty ﬁﬁ RUITT dm it i & B PRAR ﬁ}ﬁ,.ﬁai@@ 150 10993-3:2014 Implants for surgery - Ultra-high-molecular-weight polyethylene - Part 3. Accelerated ageing methods
Evaluation) MEEARYE  FRIRETT I AHAE | 1SO 10993-5:2009) * 8-496 1S0 5834-4 Second edition 2019-02

e . . Implants for surgery - Ultra-high-molecular-weight polyethylene - Part 4: Oxidation index measurement
PEFAE ISO 10993-6:2016% method

8-497 150 5834-5 Second edition 2019-02
Implants for surgery - Ultra-high-molecular-weight polyethylene - Part 5 Morphology assessment method
8-501 180 5834-1 Fourth edition 2019-02

ISO 10993-12:20127) Implants for surgery - Ultra-high-molecular-weight polyethylene - Part 1: Powder form

8-514 150 5834-2 Fifth edition 2019-02

Implants for surgery - Ultra-high-molecular-weight polyethylene - Part 2. Moulded forms

8-558 ASTM F3333-20

Standard Specification for Chopped Carbon Fiber Reinforced (CFR) Polyetheretherketone (PEEK)
Polymers for Surgical Implant Applications

8-572 ASTM F2565-21

Standard Guide for Extensively Irradiation-Crosslinked Ultra-High Molecular Weight Polyethylene
Fabricated Forms for Surgical Implant Applications

8-573 ASTM F2695-12(2020)

Standard Specification for Ultra-High Molecular Weight Polyethylene Powder Blended With Alpha-
Tocopherol (Vitamin E).and Fabricated Forms for Surgical Implant Applications

8-574 ASTM F2820-12(2021)e1

Standard Specification for Polyetherketoneketone (PEKK) Polymers for Surgical Implant Applications
8-577 180 13179-1 Second Edition 2021-09

Implants for surgery — Coatings on metallic surgical implants — Part 1: Plasma-sprayed coatings derived

(11)3% HE(Carcinogenicity)

HEBRGHMHAE T%ﬁa X RS
SRS A (LSRR HEX
1¢§H~ﬂ%ﬁﬁ&$%@ﬁﬁﬂﬁﬁ
z2BaPHER

(1)# ¥ % # & (Material mediated Pyrogen)

(2)1% # % £ (Chronic toxicity)

(3) 3% 14 (Carcinogenicity)

from titanium or titanium-6 aluminum-4 vanadium alloy powders
11-197 ASTM F983-86 (Reapproved 2018)
Standard Practice for Permanent Marking_of Orthopaedic Implant Components
11-189 ASTM F565-04 (Reapproved 2018)
Standard Practice for Care and Handling of Orthopedic Implants and Instruments
11-242 ASTM F1839-08 (Reappraved 2016)
Standard Specification for Rigid Polyurethane Foam for Use as a Standard Material for Testing
Orthopaedic Devices and Instruments
* 11-327 ASTM F543-17
Standard Specification and Test Methods for Metallic Medical Bone Screws
» 11-363 ASTM F897-19
Standard Test Method for Measuring_Fretting_ Corrosion of Osteosynthesis Plates and Screws
» 11-378 ASTM F2502-17
Standard Specification and Test Methods for Absorbable Plates and Screws for Internal Fixation Implants

BE 17 F5 AR AR 8




ASTM F543-17 f

Standard Specification and Test
Methods for Metallic Medical
Bone Screws

JF

41
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ASTM F543-17

® Testing of bone screws to ASTM F543 refers to four mechanical tests in
simplified clinical use.

® The primary properties involved include torsional strength, insertion and
removal behavior, pull-out strength and self-tapping performance of
medical bone screws.

Torsional strength/ Breaking Angle A [ Specification for HA,
HB, HC, HD bone

SCrews

Removal Torque/ Insertion Torque
- v rengttn o1 mediCal DONe

Xial pPpU

A Self-tapping performance test needs to be
performed for self-tapping medical bone
screws only

Bl T7fERAR BAES S8 T 2T E R ZEComputer Aided Engineering in Biomedicine Laboratory




ASTM F543-17(Annexes Al)

AEB/TAF 39004k

'CAEB/TAF 3900 LAB.




ASTM F543-17(Annexes A2)
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ASTM F543-17(Annexes A3)
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ASTM F543-17

FFTAFSKISOBIEBERZE - ol g 2 [El g B e

22

WeUHBEBR/BER IR E SR FE—RMETH - NEENE - BE

WEMEATEEK FBKAE=1440F) - WREEE130 HBWIFEEHRERIE
=
ARRATERE MEEESRE EADE

AR E AR 155 s WA ) 7] £ ol Re R B 2
aixm(BE) EREERA

RERFREEA L - BJBERETRIE AL K/
SRR B R EEETREAN/ FEBREE - R [REER

ARVRIREZ B AR AR R TR/

TRE ALK/ NATE

EVEESEYi-Ei = - REVBUNFRIEAL S IREAL -
BEEMLEY FEIRRGTE
SR B HE G - REFA TR - HNESUBECRBFEEEER -
ke D e 35 Ry S EAEE R mn AR ER
BERMBEEZR  OARNEBSREZBIAETHNER AFEEREEK

HEE R - B an 8%

MARFER A Thread runout 3 ZaUy EBEEFEAGEIE - FABIRMEHE
HAREARTERE EB—BABREAL RLERLE HEBEJEE

% —EBRAL -
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Orthodontic Mini-Screw SE T

MNew Search

Device Classification Name
B10(K) Humber

Device Name

Applicant

Contact

Regulation Humber
Classification Product Code
Date Received

Decision Date

Decision

Classification Advisory Committee

Review Advisory Committee
Summary

Type

Reviewed By Third Party
Expedited Review
Combination Product

Implant, Endosseous, Root-Form
K110425
HC-BIOS DENTAL IMPLANT

HUNG CHUN BIO-S CO., LTD.
Mo.45, Mingheng Rd
Canshui Town

Taipei County,

Kichael Lee
ar2.3640

DAE

02142011

Zubs=tantially Equivalent (SE)
Ssqtal

Dental

Summary

Traditional

Mo

Mo

Mo




Orthodontic Mini-Screw SE Test

I ™~ N S
Apblicant XXXX Technology Inc. XXXXXX Co.
PP (Taiwan) (Taiwan)

Provide a fixed anchorage point for Provide a fixed anchorage point for
Intended use attachment of orthodontic appliances to attachment of orthodontic appliances to
facilitate the orthodontic movement of facilitate the orthodontic movement of

teeth teeth

e el Stainless steel (SUS316LVM) Stainless steel (SUS316LVM)
composition

Surface finish N/A N/A
Length 12 mm 12 mm

The size of the
exposed portion of N/A N/A
the screwdriver

21.5L12 91.5L12




A AlE IR B FDA/TFDAZR B

@ i BRI
#4138l 5t - A% ASTM F138/1SO 5832-1
-8k & %&: ASTM F136 and ISO 5832-3
\ @ LA MR (1ISO 10993)

- R/ BURK /2R
EmaTRAIEIER

@ EAXRTIZRIGE (ASTM F543)
- Tiie K 5 & 581 5
- Tiei&/ B 77
- I o 5 R A




2R NE2HE(ASTM F543)
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~

ASTM F543-A3 SRSV F5a3-A2 ‘ .
ASTM F543-A3 (3 438 i)

AEB 1AB

A




B AR 7ILZ2AE(ASTM F543)

N-cm 700 -
140
120 Kenko's S&E bw —r I
e Other v Kenko's S&E
S __400 <
B ] & ™
20 - 100
0- ‘ ‘ 0 ‘
0 100 200 300 400 500 4
A () ﬁﬁy(mm
ASTM F543-A1 (heltfiz = Mix) ASTM F543-A3 (k5 E M)
Max. twisting strength (E) :
@2112 (Other) 70.05+5.75 530.15+50.75
2112 (Kenko's S&E) 133.04+2.17 646.60+44.47
@1.5L8 (Other) 61.76+5.70 423.80+54.56

@1.5L8 (Kenko's S&E) 69.21+3.59 566.70+17.96




| 3 o
Egl;kﬂ':]ﬂsﬁisE_gE Orthodntic Mini-screw ) te st

bl ]

ASTM F-543 A 'EEEE!q?!DCMGDS
- - S
= ASTM F-543 AJetceiuiss ,

L =nEs  BESASHEIIEESE I-SCrews
JMBCLE  BEARAELSAE M
= ASTM F-543 Al -4

HEYR SBEREEE
#1 #2 #3 #4 ;EE%E-E%?—_T{;E FEER

l& 'E' oF o LT RERET T B (@) ﬂy
g ! :_1 _ |

=
N

FERISTREE

ERER

o 0.32+0.63N-cm

BAARET R EEERE

)

ETEIES
S \ESTEEEEER

S8 - SEROERLE(GMP,15013485) ERE  FRFRMEERCT
mi BFESRETEOEL-154r i SmEEE—E147 R
%5 - +886-03-355-4989 & - +B86-02-2391-8481

@E - -836-03-346-0837 H - -886-02-2357-5353
sales@biomech.com.tw shin.yean@msa. hinetnet

2.813 £ 7.94 N
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Bending
moment!!!
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HE B R

Martta Martola, 2007
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FDARIGIRZE

®* ASTM F382-17: Standard Specification and Test Method for Metallic Bone

Plates (£ BB RIEEERIE)

FRERBBRAMAREE

Guidance for Pre-clinical Testing of Orthopedic Internal Fixation Devices

110.6
IBEM T FE | USSR a4 (Worst case)it | ASTM F382-1709
(Mechanical ATRRR > ERELEERE - ASTM F543-17\4
Properties) ASTM F564-1709

 #%(Bone plates)
(1) # &% o ) 34(Static bending test) -
(2) % ehyk 4 )34 (Bending fatigue test) -

% 35 47(Bone screws)

(1)4z#4 ;8] 3% (Torsional test) <

(2)#% AR 3% 4 4248 )3 (Insertion and
removal torque test)

(3)#h e 4 & 75 & 838 (Axial pullout strength
test) ¢

(4 & a i iy Bl AR B iR
i&(Self-tapping performance test) -

4 B % 41(Bone staples)

(1)% 424 ¢ 7% % ] 3% (Constant amplitude
bending fatigue test) °

(2)4 4 38 B )34 (Pull-out fixation strength)

BRI EAR EB T RENITE!

Device Plate, Fixation, Bone
Regulation Medical Specialty Orthopedic

Review Panel Orthopedic

Product Code HRS

Premarket Review QOrthopedic Devices (OHTE)

Stereotaxic, Trauma and Restorative Devices (DHTEC)

Submission Type 510¢k)

Regulation Number 888.3030

Device Class 2

Total Product Life Cycle (TPLC) TPLC Product Code Report
GMP Exempt? No

g:;;nor:;r?é Malfunction Eligible

Implanted Device? Yes

Life-Sustain/Support Device? No

Recognized Consensus Standards

* 11-325 ASTM F564-17

Standard Specification and Test Methods for Metallic Bone Staples

4142397 ACTIA FRASAT

Standard Specification and Test Methods for Metallic Medical Bone Screws
11-333ASTM F382-17

slandard speciication and est Method for Metallic Bone Plates

11-363 ASTM F897-19

Standard Test Method for Measuring_Fretting Corrosion of Osteosynthesis Plates and Screws

11-378 ASTM F2502-17

Standard Specification and Test Methods for Absorbable Plates and Screws for Intemal Fixation Implants

57
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B R4 %TFDA

ﬂv
=) {7
e a4

FDARIGIRZE

B~ B RR/REEATRR

Recognized Consensus Standards
» 8-475 ASTM F2026-17

A A %4 F ik

LAmM RS | M T b F AEASREHAER2ZAK | 1S010993-1:2018
(Biocompatibility | # 4 » BITHMFABAEZERE2Z 4B | 180 10993-3:2014?
Evaluation) MEERRS S BRRETT R AHEE | SO 10993-5:2009)

PEERAE

(1)4a B, % 4 (Cytotoxicity)

(2)F4 B M (Sensitization)

()Rl A AR bt
(Lrritation/Intracutaneous reactivity)

(4)# ¥ 33 R (Material mediated Pyrogen)

(5)% £ % M (Acute systemic toxicity)

(6) % & M % V£ (Subacute toxicity)

(7) % 12 t % £ (Subchronic toxicity)

(8)12 1+ % 1 (Chronic toxicity)

(9)3 B 3 1 (Genotoxicity)

(10)#5 A\ (Implantation)

IS0 10993-6:2016

ISO 10993-10:2010¢
ISO 10993-11:2017©
IS0 10993-12:2012¢7

Standard Specification for Polyetheretherketone (PEEK) Polymers for Surgical Implant Applications
* 8-574 ASTM F2820-12(2021)e1
Standard Specification for Polyetherketoneketone (PEKK) Polymers for Surgical Implant Applications
» 8-577 150 13179-1 Second Edition 2021-09
Implants for surgery — Coatings on metallic surgical implants — Part 1: Plasma-sprayed coatings derived
from titanium or titanium-6 aluminum-4 vanadium alloy powders
* 11-197 ASTM F98&86 (Reapproved 2018)

» 11-199 ASTM F565-04 (Reapproved 2018)
Standard Practice for Care and Handling_of Orthopedic Implants and Instruments
o 11-325 ASTM F564-17
Standard Specification and Test Methods for Metallic Bone Staples
* 11-327 ASTM F543-17
Standard Specification and Test Methods for Metallic Medical Bone Screws
o 11-333ASTM F382-17
Standard Specification and Test Method for Metallic Bone Plates
* 11-363 ASTM F897-19
Standard Test Method for Measuring_Fretting Corrosion of Osteosynthesis Plates and Screws
o 11-378 ASTM F2502-17
Standard Specification and Test Methods for Absorbable Plates and Screws for Internal Fixation Implants

Third Party Review Not Third Party Eligible

(11)¥% t(Carcinogenicity)

EEBARSWME  THRBFALNE
SRR E RO SR U ~ HE
AUEAH - ARTFERF T RTRITE
2ZhF)ER:

(1) & #.J5 (Material mediated Pyrogen)
(2)1% 1 4t (Chronic toxicity)
(3)3&% 14 (Carcinogenicity)

Bl fRARZ AR £ 8




ASTM F382-17 f

Standard Specification and Test
Method for Metallic Bone Plates

JF
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ASTM F382-17

® This specification and test method is intended to provide a comprehensive
reference for bone plates used in the surgical internal fixation of the
skeletal system.

® The device is intended to provide alignment and fixation of two or more
bone sections, primarily by spanning the fracture or defect.

Standard Test Method for Single Cycle Bend
Testing of Metallic Bone Plates

Standard Test Method for Determining the
Bending Fatigue Properties Of Metallic Bone

Plates

Bl T7fERAR BAES S8 T 2T E R ZEComputer Aided Engineering in Biomedicine Laboratory




ASTM F382-17 Annex 1

U B IRET (5 PR ESE
Peremmn

h=6mm | a=8mm
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ASTM F382-17 Annex 2

LLLILLLECRLTT LD
——

S < T P o ¢ O (s
TS R S L S L L

e (T Tt

AL ]

k.




" S S FDATNEE 145 B Gl AR S8 5K
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ALFIREGE T -48

* KB HEEOHDH - E1LH (straight)d
AEX (angulated)iE s

{

NATURAL TOOTH DENTAL IMPLANT
AND ROOT AND CROWN

Crown

Gum tissue
Abutment (post)

Tooth root —— ] Bone
fl—
—— Gum tissue
e
S ]
= — Implant

64
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ALFIREGE T -48

* IKERETDET DA - 3HFN - 26430 - 14

ONE PIECE

acrew

T =
w Abutment
——— Implant

3 piece design

Ideal Implant for narrow ridges

or inter-dental narrow spaces.
Designed as one piece

implant with no micro-gap with
excellent biological width adaptation.

Abutment

Easy and fast insertion with minimal

invasive technique and immediate
function.

Crown (Single Tooth)

B GRRRREAE &
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ALFREIT-77 %8

* kMDD G - £E - BE - €EE3DIENFAES

titanium implant  titanium implant zirconia implant

. . , _ ) 3D printing of Ti6AI4V dental implants
titanium abutment zirconia abutment zirconia abutment

66
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Occlusal Force
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AL F R IT-Ew R KBS

Ahmad Rohanian, 2015 + Susanne S Scherrer, 2018 * Keren Shemtov Yona, 2015.

Implant fracture
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AT FR:AETFDARE

& PO AR AT R R

Guidance for Pre-clinical Testing of Endosseous Implant
101.01.05 2%

[®#] 106.12.13 f£ £

L n AR A BR S4 R WmMEE 5S8R - ARNHREHRMNTHARTHRE
2 REABABRRIAATHZIER  BREHERERFHRDBHSANER -
RAFAEARELSR - H T RAERAER Y EEREITE (SBANHRR/SBERRY)

Z2HH -
(4) 5+ &+ 3 8 (Acute systemic toxicity) =
(5)%8 &t A& 2519 1 4 14 38 8 (Subacute and subchronic
toxicity) =
(6) 2k B # 14 32 %(Genotoxicity) ©
(7)4& A 385 (Implantation) =
i H AR B AT AT R,
(1)1% +E & 1% 3% 8 (Chronic toxicity) =
(2)3k 8 ++ 3% 8 (Carcinogenicity) »
o B RN R E  JE AT R B % 2 (Sterilization [ A SR A X ZRELA 2B
validation)#§ 4% SAL(Sterility assurance level) ]« ¥ 1%  |242E:
2. 18017665-1:2006"
(Sterilization 1SO11135:2014"
Validation) 1SO11137-1:2006/Amd 1:2013"")
1SO11137-2:2013"
18011137-3:2017""
3.3h e R D& Eimfhis ko b Ak ER 2 DA IS - | FDA Guidance(2004)™
(Performance test) | f2)i Bk B B 3eh o Eaathia s & thz & 2 HAT ¢ 1SO 14801:2016""
a. f) 43 8 (Mechanical test) =
* & A EE(Fatigue test) =
* JE #) #5(Compressive forces) =
* 3 /7 3k % (Shear (lateral) forces) -
. ompall lll[y] “
c. }E’ﬂiﬁiﬁ((ﬁm’rosmn test) ©
diw# B H 2 & & 0 B ATH A 75 & (Static strength)
R 47 #5453 B (Shear bonding strength) -

Il 2=k 498 S
E A —I — ,
= InJA V7 N

Device Abutment, Implant, Dental, Endosseous

Definition

To be used in conjunction with an endosseous dental implant fixture to aid in
prosthetic rehabilitation.

Regulation Medical Specialty Dental
Review Panel Dental
Product Code NHA

Ophthalmic, Anesthesia, Respiratory, ENT and Dental Devices (OHT1)
Division of Dental and ENT Devices (DHT1B)

Premarket Review

Submission Type 910(k)

Regulation Number 8723630

Device Class 2

Total Product Life Cycle (TPLC) TPLC Product Code Report
GMP Exempt? No

ISQ:E:?:;% Malfunction Eligible

Implanted Device? Yes

Life-Sustain/Support Device? No

Recognized Consensus Standards
* 2-1701S0 10993-14 First edition 2001-11-15
Biological evaluation of medical devices - Part 14: Identification and quantification of degradation

* 4-259 IS0 14801 Third edition 2016-11-01
Dentistry - Implants - Dynamic loading test for endosseous dental implants
LU AUATTELTNLAT REPUTNT INUL TS0-ZUTO
CAD/CAM Abutments in Dentistry
* 8-226 ASTM F603-12 (Reapproved 2020)
Standard Specification for High-Purity Dense Aluminum Oxide for Medical Application

Third Party Review Not Third Party Eligible




AT FR:AETFDARE

& PO AR AT R R
Guidance for Pre-clinical Testing of Endosseous Implant
101.01.05 2%

[®#] 106.12.13 f£ £

L RERAEREARGEEBM R NEE L TR B BAWNREHMTHARTAB
ZAl o RALBABRMELATHIEE BRASHERERYHRNBFSHMEA -
A FEERARESSR - HTRAEREER R ERETE (SBRATHRR/SBEERSRY)
Z2HH -

I8 B ﬂ#& %,k&/wm AT 2# Ik

ISO 10993-1: 2009/Cor 1:20107
ISO 7405:2008/Amd 1:2013?
ISO 10993-3:2014%

ISO 10993-5:2009

ISO 10993-6:2016"

ISO 10993-10:2010

ISO 10993-11:20177)

FDA Guidance(2004)®

LAMAEEMRE MHEwb T REANBEESHMERZLRME > BTk

(Biocompatibility | F 4 BIEAZEREZ 4B M T HANRYE © o B et

test) BRI R EATT P A e B

(1) %= i 3Pk 3R B (Cytotoxicity) ©

(2)if 43X B (Sensitization) ©

(3) ] % 3 A&z P9 R sk B (Trritaion / Intracutaneous
reactivity) °

(4) % M3t 3K B (Acute systemic toxicity)

(5) 35 % P B 2512 P& 9 1 3 5 (Subacute and subchronic
toxicity) ©

(6) % B # % 3X B (Genotoxicity) °

(7)# N\ B (Implantation) °

MAH W A AR AT A

(1)1% 1% 4t 3X & (Chronic toxicity)

(2)# M 3, B (Carcinogenicity) ©

\0

A

\
t

Device
Definition

Regulation Medical Specialty
Review Panel

Product Code

Premarket Review

Submission Type
Regulation Number
Device Class

FDARIGIRZE

Abutment, Implant, Dental, Endosseous

To be used in conjunction with an endosseous dental implant fixture to aid in
prosthetic rehabilitation.

Dental
Dental
NHA

Ophthalmic, Anesthesia, Respiratory, ENT and Dental Devices (OHT1)
Division of Dental and ENT Devices (DHT1B)

510(k)
872 3630
2

Total Product Life Cycle (TPLC) TPLC Product Code Report

GMP Exempt?

Summary Malfunction
Reporting

Implanted Device?
Life-Sustain/Support Device?

Recognized Consensus Standards
2-170 1S0O 10993-14 First edition 2001-11-15

No
Eligible

Yes
No

products from ceramics

Biological evaluation of medical devices - Part 14: Identification and quantification of degradation

=209 TSU T4oUT T editon ZUTo-1TT-UT

Dentistry - Implants - Dynamic loading test for endosseous dental implants

4-270 ADA Technical Report No. 146-2018

CAD/CAM Abutments in Dentistry

8-226 ASTIM F603-12 (Reapproved 2020)

Standard Specification for High-Purity Dense Aluminum Oxide for Medical Application

Third Party Review

Not Third Party Eligible

70
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Moderate/High Risk Medical Devices

{12 % ALFR
NTO.X->NTX0000




SO 14801:2016 T

Dentistry - Implants - Dynamic
loading test for endosseous
dental implants

+ This standard was last reviewed and confirmed in 2022. Therefore this version remains current.

72
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Dental Implant Fatigue Test-1ISO14801

= Purpose : Life limitation
= Machine : Fit ISO 7500-15 ISO 4965 (accuracy)
= Setup :
* Incline 30 degree
= Embedding material>3GPa
= Static test :
" Load : 1 min/mm

= Fatigue test :
" 80‘%,70‘%,60‘%,50‘%,40‘% of
Static fracture load
= Sine wave
* Frequency : 15 HZ
= Cycles : 5,000,000 cycles




Dental Implant Fatigue Test-1ISO14801

= Static testing
» Failure load (N)

Static test

Displacement (mm)

0.2 0.4 0.6 0.8 1.0 1.2

Load-displacement

®

Break on the
thread junction

=8

Visible
deformati

Fracture pattern 74




- Dental Implant Fatlgue Test-1ISO14801

14309 21°C | T1%

Between 80.9N to 809N/ °

80% (Between 445Nmm to 11156 22°C/70%
. 4450Nmm ) .

15765 22°C 1 70%

24446 22°C | 70%

Between 70.8N to 708N/ °

70% (Between 389Nmm to 27809 22°C/70%
. 3894Nmm ) .

22065 22°C | 70%

1839 26°C / 619
Between 60.7N to 607N/ 2 %o
60% (Between 334Nmm to 112279 26°C / 59%
° 3339Nmm ) o
92904 28°C / 57%
2987597 28°C | 57.59
Between 50.6N to 506N/ A o
50% (Between 278Nmm to 4188494 27°C / 58%
° 2783Nmm ) o
2062882 24°C /60.5%
5000000 25°C | 68%
Between 40.5N to 405N/ (pass) b
40% (Between 223Nmm to 5000000 (pass) 21°C / 58%
° 2228Nmm ) ,
5000000 (pass) 25°C / 58%




Dental Implant Fatigue Test-1ISO14801

= Fatigue testing
= Life-time figure

Dynamic test

i

# 30% of max. load
W 70% of max. load

A 60% of max. load
X 50% of max, load

& 40% of max. load

Cycles

2000000 "

1000 10000 100000

1000000

10000000

: : Break on the
thread junction

SRR BH G

76




1ISO14801—static test (6 cycles)

Bk E=hR
55 Y hix

{

1. fixtureEE 455 A9mm

1
AL b I N=f -
78 78 AS &

}

i b s ol - @ il

i

P ‘.'“J’j”l

!” I

(XA

1.1‘E BINMEER3.45mmiIZ NN E3.6mm °
2. HHAMR AR B R - AN AL Y A

KEMMNIRREW]) -

e

1 i'ﬂﬂabutmentﬁ%%rFZO 16 -
Fabutment/fixtureE&m@ N B%E
)\Z’Jlmm (BDfixtureAImorse taperg:
RIEE =2 EIMEO. 15mm - Tl
abutment@ %) -

L LTI ™
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PAA

B2 1H1-15010993

£ 1- ¥y ir4dn+ ERA

B& B o m&d EX 1%
ARBMMER (3 5.2)
WA AR A% 55 1)
il | PRPFIPIP
(=24 1 5¥) ﬁ § !; ﬁﬁ :: fp f :
B~ 4EM R g RS | =
G ifE30x) | B | F [ [ 47T [ ne | 4
C- & = =
(>30 %)
RWEAS | AHAK A X 1 X | x
# B X | x| x
C X | x| x
132 A X X | X
B X | x| x| o 0 0
c X | x| x| o x | x|o
AR A X | x| x 0
i@ B X | x| x| o 0 0
C x [ x| x| o X | x|o
o ikiAE | RlRENL A X X | X X X
# e 35 12 B X | x| x| x 0 X
C x| x]o] x x | x|o] x
i/ /o A X | x| x 0
Ll B X | X | x| X X | X | X
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Does the device NO Biocompatibility
mntala the bm‘v requirement
directly or indirectly? met
| ves
Is the material YES ‘Same YES Same YES ‘Same YES Same YES
‘same as in the - manufacturing = — chemical - body —- sterilization ~ —
marketed dagvbua? process? -composition? contact? method?
1 1 L 1
NO { NO
NO Acceptable YES
Justification
or test date?
Is the NO Is the material YES Does it contain NO
device material ——=  metal, metal alioy, = any toxic substances? ————
a polymer? ~ or ceramic? E.g., Pb, Ni, Cd, Zr
I YES l
NO
device-specific NO Adequate YES
toxicological profile justification ~ ————
for appropriate tests provided?
Master file, when referenced YES
o toxicological " has acceptable toxicological data
vt W% | ™ ‘applicable to the device?
 ifnecessary l NO
/ Subn'iﬁiun contains acceptable
. mlogical dﬂtﬂ. and/or YES
Consult modified justification or risk assessment —————~ Toxicologist
IS0 matrix for ~ for NOT conducting : :
suggested tests appropriate tests? as necessary
l | vEs
NO
Biocompatibility

requirement
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58 [ iE B2 YA HA FA %k (Indication &Intended Use)
> NAB(AEZRR)EE - RRIEEE ~ BR - RE
RiE 7 B HEE M 2 IEmEN
E#EEIEEIFDA #38510(k) 245 {EF#k-K173039
(TruMatch CMF Titanium 3D Printed Implant)

w1 g
a—s} S
—d
TruMatch CMF Titanium 3D Printed Implant
ZE

SEFDABRBHERIEERZEN

Device Classification Name Plate, Bone Reconstruction applications: Mandible, midface
Brand name TruMatch CMF Ti 3D-Printed Implant
51 OIK] Number K173039 Material Commercially pure titanium
Device Name Trulatch CMF Titaniumplant Type of design Patient Specific
i o Range of length P 10-294mm I
Applicant Mate"allse? NV Curvature / 0°-12°/mm length
Technologielaan 15 — Implant - : - -
LEUVEH, BE 3001 Type of application | Range % thickness Patient Specific associated instrument
Midface %haili g m s 1 :ﬂ“ E-t
Applicant Contact Lina Ramirez remnstmcy . eg:g;nun F"ﬁ worse caseL{-r /RU Y

Technologielaan 15

Correspondent Materialise NV / Meosge;%ﬂ: 1_ I£ ’:E M \b I-‘-I = g yﬂ 1—.[ ]:i
the patient”
Leuven, BE 3001 / s \WOrse case EE RE -BE -

* Straight
Mandibular >
i I ! « Curved/c s = k== £i= TN EX S
Correspondent Contact Lina Ramirez IRIEFDAE R reconstruction ; Qunvediy d:t E *E g !Z ltﬁ lti *E == *}I_ #Ei Tj_ ;£
Regulation Number 872 4760 EEESLEMRTEHEE : g'f:;?; o }‘E ﬁ.— ;E-‘- =
Classification Product Code device class I -_Combina
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ASTM F382 Fatigue test Biomechanical test
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ASTM F2077-18 f

Test methods for intervertebral
body fusion devices
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ASTM F2077-18 45 (&

Interbody cage fusion uses a
hollow threaded cylinder
filled with bone graft to fuse
two vertebrae

Bl 17 5EARR i
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3 cm minimum

ARBEETROWTERE

380 mm

acks (fatigue tests)
slocks (static tests)

«——Ball and socket joint
(or universal joint, see Figure 3)

+—55S hollow pushrod, @25 mm, with one
25 mm radius concave spherical end, and
other end having ball and socket joint

Superior fixture, stainless

steel sphere @ = 50 mm

truncated to locate center at geometric
center of intervertebral device

S Base rigidly attached to load cell
(or table)
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H=6.2 mm]

Hi=12.2 mm
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ASTM F2077-1883 (&

a+— Ball and socket joint
(or universal joint, see Figure 3)

— SS hollow pushrod, @25 mm, with one
25 mm radius concave spherical end, and
other end having ball and socket joint

Superior fixture, stainless

steel sphere @ = 50 mm

truncated to locate center at geometric
center of intervertebral device

S [~— Intervertebral body fusion device

Polyacetal blocks (fatigue tests) Base rigidly attached to load cell

Metal blocks (static tests)

~

380 mm
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ASTM F2077-18%

Universal joint used to apply torque
‘/— ) pply torq

Superior fixture: stainless steel sphere
@ = 50 mm truncated as in Figure 1
with ears in alotted yoke to form gimbal
for applying torsional load with
constant preload (F)

SS hollow pushrod, @25 mm, with a

universal joint shown on one end

and a gimbal mechanism on the other.

Also has 25 mm radius concave spherical end to
articulate freely on superior fixture sphere.

Pins in yoke

Polyacetal blocks (fatigue tests)
Metal blocks (static tests)

Base rigidly attached to load cell

(or table)

Intervertebral body fusion device
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Table 1. The characteristics of Tandry Locking Plate System

Model type _ 2.4mm Locking Juxta 3.5mm Locking
1.5mm Locking Plate ] _
Distal Radius Plate Calcaneal Plate
Chemical L L o
o Titanium Grade 4 Titanium Grade 4 Titanium Grade 4
composition
Number of holes
6 5 3
analyzed
Diameter of holes @1.7 mm ©2.65 mm ©4.1 mm
Plate length 29.25 mm 45 mm 61 mm
Distance of two
5 mm 7 mm 18 mm
Holes
Plate thickness 1.1 mm 1.8 2.0

Illustration me
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Table 1(cont.). The characteristics of Tandry Locking Plate System

Model type 3.5mm Locking ] ] _
_ _ 3.5mm Locking Distal 3.5mm Locking
Medial Distal Humeral ] ) _
Fibula Plate Superior Clavicle Plate

Plate

Chemical L : :
o Titanium Grade 4 Ti6Al4V Ti16Al4V
composition
Number of holes
4 3 6

analyzed
Diameter of holes ©4.1 mm 4.1 mm @4.1 mm
Plate length 110 mm 86 mm 94 mm
Distance of two

13 mm 13 mm 14 mm
Holes
Plate thickness 2.43 mm 2.3 mm 3.5 mm

Illustration w
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Table 1(cont.). The characteristics of Tandry Locking Plate System

Model type 3.5mm Locking 5.0mm Locking Medial  5.0mm Locking Distal
Olecranon Plate Proximal Tibial Plate Femur Plate

Chemical o o ,

o Titanium Grade 4 Titanium Grade 4 Ti6Al4V
composition
Number of holes

5 14 8
analyzed
Diameter of holes ®4.1 mm ©5.3 mm @5.3 mm
Plate length 163 mm 322 mm 236 mm
Distance of two
13 mm 18 mm 20 mm

Holes
Plate thickness 3.1 mm 3.7 mm 6.25 mm

Ilustration M e i,% [
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Rigid Extension
Segment

Table. 2 Material properties used in the model

~——Bont Young’s Modulus
Model Material Poisson Ratio  Ref.
(MPa)
Rigid Extension Segment Pure Ti (Grade 4) 68200 030 [2]
1.5 mm Locking Plate Ti6A14V 105000 0.30 [3]
2.4 mm Locking Juxta Distal Radius Plate Ti6A14V 105000 0.30 [3]
3.5 mm Locking Calcaneal Plate Ti6Al4V 105000 0.30 [3]
3.5 mm Locking Medial Distal Humeral Plate Ti6A14V 105000 030 [3]
3.5 mm Locking Distal Fibula Plate Ti6A14V 110000 035 [4]
3.5 mm Locking Superior Clavicle Plate Ti6Al4V 110000 0.35 [4]
3.5 mm Locking Olecranon Plate Titanium Grade 4 105000 0.30 [3]
5.0 mm Locking Medial Proximal Tibial Plate Titanium Grade 4 105000 0.30 [3]
5.0 mm Locking Distal Fenmr Plate Ti6Al4V 110000 035 [4]

Bl VI FZHERRRBAE & g i 2= Computer Aided Engineering in Biomedicine Laboratory
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mm
7.425
6.400
5.600
4.800
4.000
X Y 3.200
2.400
1.600

Rigid Extension Z 0.800

Segment

200N 200N

Rigid Extension

Segment

displa¢ement:

X=free

¥=frcg MPa
44522
3960.0
3465.0
2970.0
2475.0
1980.0
1485.0
990.0
495.0

4452.2 MPa
(b)
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Table 3 The result of finite element simulation analyses of 4-point bending for Tandry Locking Plate

System .
e Maximum von
Maximum Yield P ;
. 3.5 mm Lockin, Mises stress lower
Maximum von Mises  strength of i X € Ti6AL4V 0.708 578.8 830 .
Model Material  displacement . Explanation Distal Fibula Plate than yield strength
(mm) stress material of material (safety)
(MPa) (MPa) . Maximum von
. 3.5 mm Locking :
Maximum von ) ] . Mises stress lower
. . . Superior Clavicle  Ti6Al4V 0.196 714.9 830 .
1.5 mm Locking Titanium Mises stress over than yield strength
7.425 44522 > 485 . Plate )
Plate Grade 4 yield strength of of material (safety)
pure Ti (Grade 4) Maximum von
i 35 Lockin; Titani Mi tr
24 Lockin Maximum von mm L.oc g 1 um 0.583 788.7 485 .1ses siress over
mm g I ‘
Titanium Mises stress lower Olecranon Plate Grade 4 yield strength of
Juxta Distal Radius 0.196 155.5 < 485 i Ti (Grade 4
Plat Grade 4 than yield strength pure Ti (Grade 4)
ate
of material (safety)
Maximum von Maximum von
3.5 mm Locking Titanium Mises stress over 5.0 mm Locking Titanium Mises stress lower
27.078 1516.3 485 . Medial Proximal 0.196 356.7 485 _
Calcaneal Plate Grade 4 yield strength of Grade 4 than vield strength
. Tibial Plate
pure Ti (Grade 4) of material (safety)
Maximum von i
35 Locking _ i . Maximum von
itanium ises stress over i ‘
Medial Distal 1.676 688.7 485 : 5..0 mm Locking Ti6Al4V 0.554 86.5 830 Mlses.stress lower
Grade 4 yield strength of Distal Femur Plate than yield strength

Humeral Plate

pure T1 (Grade 4)

of material (safety)

101
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