BEAYIINEEERIGIEE
=M 48

B XRBEYEETIER
N AVARSY CESE ]

2025/09/08



MEDICAL DEVICES

& Eucomed

L e L




—

BEEE
a4 e
BRaE
H@%*ﬂ]lﬁﬁ’(‘

—_—eam o ==

FEER

T'a%ﬁ

mamHTE . EE ﬁﬂ ,
amRMTE O, 2EHE .
DEREMI® .

EREMBNEY




160,000 12 136,118 7.0%

= 121,243 0
i1 111,797 118362 / 6.0%
120000 5.0%
= 4.0%
i}i 80,000 3.0%
W 40,000 2.0%
1.0%
0 0.0%
2019 2020 2021(e) 2022(f) 2023(f)
2023 FE F KBV HIBRIETERT O] ZELN13JkERI=EE o THISRE —ERER
2017 2022
%Fﬁﬁ*ﬁ%ﬁ: .
HithEEH 1oo% - = - +198% A
210w EER B T s7on /
" CT/MRI —
W W' +271%
pEEER *E)\'HE%%%%*Z A / $5.1bn $18.9bn

22.9%

e - BiJ/iR. BRED |
FRIERS.1% S
SEeES  +298% )
i
° $16.3bn

TEAAE Y (O Jo- _
B AR -
”

$4.1bn

BREEAY
[ R R AN O |

39 W= a
12.3% i

TRETIE2017F 22022 FI8MABTAE  +250%

$14.9bn $52.2bn

Total

ERIAGR : BMI Research(2021/04) ; Ttz =R EIBR P (2021/05)




(), cEEEEELRR

== 1,600

1,200

5= 800

g 400

0
2017 2018 2019 2020 2021(e) 2022(f)

HEEMEERML2022FH5EKZERABL1%  mmait -o-Figx

FEIBIBRE AReHIRAEREN B EARGREY BABIREN
2010 3,920 30,140 5,905 24,235
2011 4,047 33,865 6,857 27,008
2012 3,592 32,821 7,057 25,764
2013 3,827 35,705 8,079 27,626
2014 3,605 37,967 8,952 29,015
2015 3,743 40,579 9,678 30,901
2016 3,818 43,328 10,329 32,999
2017 3,940 46,797 11,203 35,594
2018 3,985 45,890 11,172 34,718
2019 3,770 45,839 11,332 34,507

20105 %12019% - 10FEEEMEMFFolEREEARAT2E




= aa M E R

),
C/lFDA
#2258 131%(102E588HELE)
SRR - (R A - T - EIETED A EET -
RENER c EIEFE A NSGREE AME: - HIELIZIE - sl
KHEAEFERIR AL DIEMREFENGEZEas 28tk - AR - ¥
B 0iE - BINSEREREHEEY S, -

AIIREEZY - PREELIEXKBRERGRERSTE - mESE - 1845 -
BEERHMEEESIR ] EERSMEEIWERE L -

=5 B AHR8IF
REFREANESRER - RIeBREBIKEEIE RN AT SRR
fly ~ ¥hEm ~ TEFEEV RBBEEROTAR - ERMEFIE 20l

st -
AR B B IR HHA SR 215

% ~ e e ROEERERCAHT - BB ES F B T -
SINEREFREZEIBEA - BT ASalbzifst (UM EAREHER ) -



FIR K IE
o ki TEERMED S, BIFE2ERE -

B=iE 1 REFEEERSEV . B - 2N AR - U8 - 32 - BRI BiE
B R EAERMYm - BRI RERGLIEE - &5 - HEZEH:ELAFFZ
HEWWFA% MR FAIFEEEZ—F :

2 - A% EESEERMARER -

*ﬁ%iﬂﬁﬁﬁ nfE RBREE -

- HEEER -

2 mﬁﬂﬁﬁﬂiﬁﬁ ElzsaE - RE - AEREREMERSEZ
E HPREEHRMAEZ -

3 B—8%_SBIFRAIL BEEAREBE EREHRBEEEEA

ERVEHE  SEHETPRIEREEE  RIIGMEERREREV Zm
I& -

4 PAEHAGERMSOREENESUEESRING - 815 BEFH
REZH, JENEHBREERAZES - 3 - B3 RRRSER -

@ 110F4A26HASEIE "BEZEM KBS REIBEYEL
EXHTE -

110FAF2EHB M S A HE F2EREEER




= Bas M 77 2R on 18 o

“9¥FDA
B M EIRINAS MR
‘BERMUIBEINGE - B - ®FRAERLIERIE - 5
— > WBARICEREABES - +  —RERREAERES -
- MRBRIRIES - +— | HARREE

C BEBMMEYE - 4T EEREE

7~ fEERER - += . BRI .

h - DEIDEES - —+-7g - %*ﬁ% o

N AHE +F - YIREEEARIER -

T BRIERS - X - R ERE .

N\~ BIERME R REIES - - E 4R ch g g A o
N~ —HRBRINLFIT - BESIEE o

BIERBERM Y HEARBBM -



http://law.moj.gov.tw/LawClass/LawContentIf.aspx?PCODE=L0030054
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FIFFEH R R Phencyelidine test svatem 2

(]| 2 |A0002 N et e e Clinical chemistry electrolyte svstem 1
L] 3 Al020 gty s e il Al L Acid phosphatase (total or prostatic) test zystem 2
4 Al (e iR HEri s e i Adrenocorticotropic hormone (ACTH) test system 2
1] 5 Al030 P B By ol e Anin Alanine amino transferase (ALT/SGPT) test system 1
] & AL03 BEQHEE R Albumin test system 2
7 Al040 CEfib e e A Aldolase test system 1
| 8 |ALD4S B tRAaPE Slhe AR Aldosterone test system 2
| 9 |A.1050 xR R R ThEs e il Alkcaline phosphatase or isoenzymes test system 2
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US FDA 7 #iesE:8M (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 Ill: most complex, highest risk devices

General control
Premarket Approval (PMA) - Safety & Effectiveness



Dental Implant Approval by FDA

Mew Search

Dewvice Classification Hame
510{K} Humber
Device Hame

Criginal Applicant

Original Contact

Regulation Humber
Classification Product Code
Subsequent Product Code
Date Received

Decision Date

Decision

Classificaticn Adwvisory Commi
Rewiew Adwvisory Committee
Summary

Type

Rewiewed By Third Party
Expedited Rewiew
Combination Product

Back To Search Results

Implant, Endosseous, Root-Form

K122664
ZUIGA DENTAL IMPLANT SYSTEM

=
ZUGA MEDICAL, INC. -
P.0. Box 506 =
Chesterland, OH 44025 2141 —
o
Karen E Warden, Phd i
872.35840 —
DFE =
=3
MHA =
=
08/31/2012
Substantially Equivalent {SE) I 1 plece 2 plece 3 plecE
|
Dental New Search Back To Search Results
Summary
. Device implant, Endosseous, Root-Form
Traditional
Mo Regulation Description Endosseous dental mplant
. Regulation Medical Specialty Dental
No 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
B e e e e e S
* 150 10993-14 Frrst edtion 2001-11-15 Biglogical evalyation of medical devices - Part 14.
ntl N an 0 n of
* 50 14301 Second edttion 2007-11-15 Dentistry-implants-Dynamic fatigue test for
endosseoys dental mplants
* IS0 7405 Second edition 2008-12-15 Dentistry - Evaliation of biocompatibiity of medical
gevices used in dentistry
* ASTM F2024-10 Standar for ffr 0 n of nten
Plasma-Soraved Hydroxyapatte Coatngs
¥ AAMVANSWSO 10993-14:2001/(R) 2011 Biological evaluation of medical devices - Part 14




GHTF ( Global Harmonization Task Force ) B8EEgs# 8

-
1992 FHxEHE - BA - HAX - MEXREEM A (B L & SE#ERK LI
GHTF ZIxEFEBFMEZRBNE

Risk Level Medical Device Examples

Low-Risk Surgical retractors / tongue
depressors

Low-moderate |Hypodermic Needles /

Risk suction
equipment

Moderate Risk | Lung ventilator / orthopedic
implants

High Risk Heart Valve / Implantable

defibrillator
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Low risk medical device development
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FEMHEE ( Conformity Assessment )

mEEE A4 ( Quality Management System , QMS )
LFHEETE ( Post-Market Surveillance )

#4324 ( Technical Documentation )

o GLP/TAF (Professorial Lab)(BZ£:2 = B =E)

TS EHR ( Declaration of Conformity )
BUSEZ BRI MELC ( Registration of Manufacturers
and their devices )
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National Regulatory Agency for Medical Devices*

® o0

[ Yes
o
|| Data not available
[ Not applicable * status as of 2010

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever
on the part of the World Health Organization concerning the legal status of any country, temitory, <ty or area o of s authorities,
of concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which
there may not yet be full agreement.

B RIE : WHO

Data Source: Baseline country survey on medical devices 2010 World Health
Map Production: Pubc Health Information Organization
and Geographic Information Systems (GIS) .

Wosld Health Organization @ WHO 2011, All rights reserved.




Summary of Current Medical Device Premarket Review Processes

I
Country Premarket Requirements Recognized Standards
Review
Documentation
PERE BRE A EE e MBS 4Rl BEEEERMIRBIRE
RN EER M ERECEE R
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 BRI ERED | BEEBEERE L (Essential PO iE S
STED (Il & IV) Requirements) EGRE#
BEkGSEEEE
JIS

EfRIR . TSR P OERBVRER
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GHTF

Essential Principles (EP) of Safety and

Performance of Medical Devices

cBERMELERMAERIFRE (EU,JP, CA, AU, ASEAN, KSA,
ROC...)

US FDA

Safety and Effectiveness
o Substantial Equivalence (U.S. Premarket Notification)
o U.S. Class Ill Premarket Approval (Clinical trial)
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I:Illl'

ETEER (Product verification and validation)

Irnm

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

Biocompatibility (1ISO10993)

Ergonomics & human factor........

Software validation (ISO)

Sterility (EN/ISO17665)

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

Electrical leakage

Power output

Material strength & durability (ASTM, ISO)

Physical and/or biological phantoms performance for
nuclear imaging devices



Receiver just below skin

Port Needle

OLYMPUS

Port under the skin

Central venous catheter - Port

https:/Mww.medicaldevice-network.com/news/microcurrent-implant-heart-muscle-study/  https:/iwww.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/
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Oracle Anchor System (Orthodontic Screw)
oS SA OA TINY SS

For Elastic Band and Wire For Elastic Band For Elastic Band and Wire Small Head Stainless Steel

)

MCTEIO Compression Locking screw
screw

Bl VI BRHR A BN R 4 2 B2 Computer Aided Engineering in Biomedicine Laboratory
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Eliakim Mizrah,2007 ~ Shingo Kuroda, 2014
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®* ASTM F543-17: Standard Specification and Test Methods for Metallic
Medical Bone Screws(EE 5 & 12 8] IR EFR S FNAIE 5 7E)

FREZBBRATAREE

Guidance for Pre-clinical Testing of Orthopedic Internal Fixation Devices

110.6
3R T B R AR Z A4 (Worst case)it | ASTM F382-17¢3) New Search Back to Search Results
{(Mechanical ATHIR - 4R LR IE R - ASTM F543-1704
Propcrtics) ASTM F564-175 Device Screw, Fi@tion, Bone
’E‘ i (Bonc platcs) Regulation Medical Specialty = Orthopedic
Review Panel Orthopedic
(1) # HE 4 b m) X (Static bcnding test) ° Product Code HWC
(2) % h9% % 83X (Bending fatigue test) - Premarket Review QOrthopedic Devices (OHTB)
Stereotaxic, Trauma and Restorative Devices (DHTEC)
Submission Type 510(k)
% £ 47(Bone screws) Regulation Number 888 3040
(1)424% 78] 3 (Torsional test) » Device Class 2
(2)H AR ¥ i) 3248 ) 23X (Insertion and ;c:;:l Eroduct',Life Cycle (TPLC) LF’LC Product Code Report
removal torque test) = s R ) ¢
ummary Malfunction Eligible
(3)#4 5 i 3% A A 3K (Axial pullout strength Reporting
test) - Implanted Device? Yes
Life-Sustain/Support Device? No
(4)%% B 3RAT » Al AR B AR Recognized Consensus Standards
3 (Self-tapping performance test) -
o 11-242 ASTM F1839-08 (Reapproved 2016)
ndara specimcation 1or kigid Folyuretinane roam 1or Use as a slandard vigalernal 1or 1esting
# [l % 47(Bone staples) Orthopaedic Devices and Instruments
g ] 3(Constant amplitude -
(1) E 184 dh o 58 3(C plitud 11-327 ASTM F43-17
bending fatigue test) « ? 15§553?ZESST[[)\§CI:|2%E;'M1)B and 1est Methods for etallic Medical Bone SCrews
A 1 . o - h -
(2)i th 3% % BISA(Pull-out fixation strength) Standard Test Method for Measuring Fretting Corrosion of Osteosynthesis Plates and Screws

22T E &= Computer Aided Engineering in Biomedicine Labora




WA B R R/ KB ETAR

B 8 * & ¥ ik

LAia gttt | HE b FAAARREMAMEA2ERK | 1S010993-1:2018
(Biocompatibility | #1 % » BITiaM#4RREERE2 2K | SO 10993-3:20147
Evaluation) HERARYS  FRUEET T Am4EE | 1SO 10993-5:2009)

M

(1)4a i &1 (Cytotoxicity)

(2)% {14 (Sensitization)

(3)R 4 2 A 1 ] e
(Irritation/Intracutaneous reactivity)

()4 G 2 # R (Material mediated Pyrogen)

(5)% 1+ #1£ (Acute systemic toxicity)

(6) 5 % 1 % M (Subacute toxicity)

(7) % 1% 1 % M (Subchronic toxicity)

(8)1% 4 F £ (Chronic toxicity)

(9)# B # 1% (Genotoxicity)

(10)48 At (Implantation)

ISO 10993-6:2016

IS0 10993-10:2010%
ISO 10993-11:2017©
IS0 10993-12:20127

(11) B 1 (Carcinogenicity)

ERBARGMME "F? FERRAYE

"'fiEQFﬁ‘T“H-‘ AR (AR - MR
LB ELF%?H%‘&’F FRATHRIN

25 da PER:

(D# A 8 # R (Material mediated Pyrogen)

(2)18 & t(Chronic toxicity)

(3)3k % H (Carcinogenicity)

< B FDAi,ElJ Eit’f%i%

Recognlzed Consensus Standards
* 5-475ASTM F2026-17
Standard Specification for Polyetheretherketone (PEEK) Polymers for Surgical Implant Applications
* §-4951S0 5834-3 Second edition 2019-02

Implants for surgery - Ultra-high-molecular-weight polyethylene - Part 3. Accelerated ageing methods
8-496 IS0 5834-4 Second edition 2019-02
Implants for surgery - Ultra-high-molecular-weight polyethylene - Part 4: Oxidation index measurement
method
8-497 IS0 5834-5 Second edition 2019-02
Implants for surgery - Ultra-high-molecular-weight polyethylene - Part 5 Morphology assessment method
8-501 150 5834-1 Fourth edition 2019-02
Implants for surgery - Ultra-high-molecular-weight polyethylene - Part 1- Powder form
8-514 180 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
8-577 150 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 F983-86 (Reapproved 2018)
Standard Practice for Permanent Marking_of Orthopaedic Implant Components
11-199 ASTM F565-04 (Reapproved 2018)
Standard Practice for Care and Handling of Orthopedic Implants and Instruments
11-242 ASTM F1839-08 (Reapproved 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

41
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ASTM F543-17 f

Standard Specification and Test
Methods for Metallic Medical
Bone Screws

42
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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
Removal Torque/ Insertion Torque
= 0]8 [elrigun ol mediCal DOrlle

Specification for HA,

HB, HC, HD bone
screws

A Self-tapping performance test needs to be
performed for self-tapping medical bone
screws only
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ASTM F543-17(Annexes Al)

_CAEB/TAF'3900 LAB.
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ASTM F543-17(Annexes A2)
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ASTM F543-17(Annexes A3)
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ASTM F543—17
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HMaEMEATEEK FKAEB=1440F) - 1R5EEH130 HEWIFESHETEE
=

AREATERE MEERESRE EEAT(E

52 B2+ 48 b R EFAFR M A )= ol geER B 2 A
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Orthodontic Mini-Screw SE ..

Mew Search

Device Classification Name Implant, Endosseous, Root-Form
B10({K) Number K110425
Device Hame HC-BIOS DENTAL IMPLANT

Applicant HUNG CHUN BIO-S CO., LTD.
Mo.45, Mingheng Rd
Danshui Town
Taipei County,

Contact Kichael Lee

Regulation Humber ar.2. 354

Claszsification Product Code DZE

Date Received 02142011

Decision Date

Decizion
Clazsification Advisory Committee
Review Advizory Commitiee Dental

Summary Summary
Type Traditional

Reviewed By Third Party Mo
Expedited Review Mo
Combination Product Mo




Orthodontic Mini-Screw SE Test

I XXXX
Applicant XXXX Technology Inc. XXXXXX Co.
PP (Taiwan) (Taiwan)

Provide a fixed anchorage point for Provide a fixed anchorage point for

Intended use atta_lqhment of orthodon?ic appliances to atta_lqhment of orthodont_ic appliances to
facilitate the orthodontic movement of facilitate the orthodontic movement of
teeth teeth

Sl ch(_amlcal 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

[llustration @1.5L12 @1.5L12
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- A5 E:ASTM F138/1SO 5832-1
-#A&%&: ASTM F136 and ISO 5832-3
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@ EAXRIERIGE (ASTM F543)
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AAZ2RFE(ASTM F543)

40%
WRRER

e

ASTM F543-A3 (it 32 Eix)

CAEB IAB
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BHARNZHIF(ASTM F543)

N-cm 700 -
140
0 ) 600
th':;? S SEek 500 ===0ther
= Kenko's S&E
LI) &0 ’_\4[]I'|
£ .| £ 300
R ¥ i
HH a0 - iz 200
FURE 100
0 - . . . . . 0 .
0 100 200 300 400 500 4
FAE(E) {my(mm)
ASTM F543-A1 (fie T3z E M) ASTM F543-A3 (k153 E i)

Max. twisting strength (E)

Pull-out strength (N)

(N-cm)
@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




SHETFNIBIES]

SE (Su ( KellkO'S S&EOOrthodnticMini-screw ” ) te St

= ASTM F-543 A
= ASTM F-543 A
= ASTM F-543 A

#1 #2 #3 #4
? IEI 13; |g[
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; : =7, - BA AR FANISFREE ‘ :
. SEECEERER WESEEFEIR .
wES - 4
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#1 #2 #3 = " #8
w "w ’ w - '(r
il & <dPP ol
1
! i I}!
EEEBETH s
BE® geras r=zan !

XX =62 — b2.813 +7.94 N >3
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v IHeight
» —_— (h)
\J Base (b)
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Bending
moment!!!

Bl [ZRR A AR B T M EERZ=Computer Aided Engineering in Biomedicine Laboratory



B W 7 - B R < B SR B

SAEEWMER

Martta Martola, 2007

BlSIfZRAR BAES S8 T 2 ERZEComputer Aided Engineering in Biomedicine Laboratory



S oETFDALEE

FDABIGIRE

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

Plates (/& & R 15 2 )

FABRBBANARER

Guidance for Pre-clinical Testing of Orthopedic Internal Fixation Devices
110.6

I T R LR B A 2 A (Worst case)it | ASTM F382-171%
(Mechanical AR RS RERE ASTM F543-170%
Properties) ASTM F564-1719

# #(Bone plates)
(1) # &% ¢ 7] 3%(Static bending test) -
(2) % bk 4 )34 (Bending fatigue test) -

% 32 47(Bone screws)

(1)42 #% 3)3% (Torsional test) -

(2)%e A BB it 2248 ) 3 (Insertion and
removal torque test)

(3)h e i th 9 B i3] 3% (Axial pullout strength
test) =

()% & 833247 0 RIZA MR 8 it ge )
#(Self-tapping performance test)

# B & 47(Bone staples)

(1)% 9% % dh i % 7] 3%(Constant amplitude
bending fatigue test) °

(2)4 4 5% B )3 (Pull-out fixation strength) °

EIAVALEROY

Device Plate, Fixation, Bone

Regulation Medical Specialty  Orthopedic

Review Panel Orthopedic

Product Code HRS

Premarket Review Orthopedic Devices (OHT8)
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

Isiggon:t?r:é Malfunction Eligible

Implanted Device? Yes

Life-Sustain/Support Device? No

Recognized Consensus Standards

o 11-325 ASTM F564-17
Standard Specification and Test Methods for Metallic Bong Staples
s 11297 ACTRIERAD 17
Standard Specification and Test Methods for Metallic Medical Bone Screws
o 11-333ASTM F382-17
Standara specrication and 185t Memod for Metallic Bone Plaies
» 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

BAE £B TE2MMERZEComputer Aided Engineering in Biomedicine Laboratory



,IE, & S TFDABELIZE

ﬂv
_— D
IV

R~ B RRIREEATRIR

P

(L)%= B 4 1 (Cytotoxicity)

(2)34 8 1k (Sensitization)

(3) ]tk 3 B P9 ] e
(Irritation/Intracutaneous reactivity)

(941 ' 3k # & (Material mediated Pyrogen)

(5)% Tk 41 (Acute systemic toxicity)

(6) & % % % P (Subacute toxicity)

(7) 25 1% + F £ (Subchronic toxicity)

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

(9)% B # £ (Genotoxicity)

(10)## A (Implantation)

A B % £ K %k

LA EnFE | HEwAT AEASRERAER2ZELKE | IS0 10993-1:2018"
(Biocompatibility | # % - Bl TiRMAESEREERL2AHK | 1SO 10993-3:2014%
Evaluation) MEERKRY  FRBEATIAHHEE | 18O 10993-5:2009%)

ISO 10993-6:20164

IS0 10993-10:2010¢)
IS0 10993-11:2017©
1SO 10993-12:2012

(11) 54 /& (Carcinogenicity)

FREBAGHHE > TARBHUENE
2UHRRFE A ESEMUR TR
EWEHR - BRHE AR EATHRIN TS
2RdFHR

()4 4 %2 B (Material mediated Pyrogen)
(2)1 # % £ (Chronic toxicity)

(3) 0% 4 (Carcinogenicity)

Third Party Review

FDARIG IR EE

Recognized Consensus Standards

o 8475 ASTM F2026-17
Standard Specification for Polyetherstherketone (PEEK) Polymers for Surgical Implant Applications
» 8-574 ASTM F2820-12(2021)e1
Standard Specification for Polyetherketoneketone (PEKK) Polymers for Surgical Implant Applications
® §-577 150 13179-1 Second Edition 2021-09
Implants for surgery - Coatings on metallic surgical implants - Part 1: Plasma-sprayed coatings derived
from fitanium or titanium-6 aluminum-4 vanadium alloy powders
* 11-197 ASTM F983-86 (Reapproved 2018)
Standard Practice for Permanent Marking of Orthopaedic Implant Components
* 11-199 ASTM F565-04 (Reapproved 2018)
Standard Practice for Care and Handling of Orthopedic Implants and Instruments
* 11-325 ASTM F564-17
Standard Specification and Test Methods for Metallic Bone Staples
o 11-327 ASTM F543-17
Standard Specification and Test Methods for Metallic Medical Bone Screws
* 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
* 11-378 ASTM F2502-17
Standard Specification and Test Methods for Absorbable Plates and Screws for Internal Fixation Implants

Not Third Party Eligible

I BHARBAE 8 T2 ERZEComputer Aided Engineering in Biomedicine Lab




ASTM F382-17 f

Standard Specification and Test
Method for Metallic Bone Plates

Jr
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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 VI BRHR A BN R 4 2 B2 Computer Aided Engineering in Biomedicine Laboratory



ASTM F382-17 Annex 1

545 92 8T (52 R 02
e im (2 ma)

h=6mm | a=8mm

EIRVAE BN Computer Aided Engineering in Biomedicine Laboratory



ASTM F382-17 Annex 2
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ALFRET-72%8

* kBRSO DA - HEiIR(straight)d
AE I (angulated)tEfs

NATURAL TOOTH DENTAL IMPLANT
AND ROOT AND CROWN

Crown

Gum tissue
Abutment (post)

Tooth root Bone

Gum tissue

Implant

B ZERRB AR £

e )

s T




ALFRET-72%8

" KERET DI R - 3 - 2683 - 1R

Screw

ONE PIECE

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

4

st |

Easy and fast insertion with minimal

—3 invasive technique and immediate
Implant .-“ function.

=
=
==
o
-
=
3 piece design 2=

Crown (Single Tooth)
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ALFREIT-57 48

* MBDIHMOUNR - £E - BE - EE3DIEFHES

titanium implant  titaniumimplant zirconiaimplant

e ) . : . 3D printing of Ti6Al4V dental implants
titanium abutment zirconia abutment zirconia abutment

67
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AT FREN-EERT HIER

Occlusal Force




AL FREIT-bm R K< L= B

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

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

[2%] 106.12.13 4% £

L FEANERARAEREHRNMAELIRBEHE  BRANANBRERMRHARTRE
2R ALTBARBREACTAZEEL BRBHERBRTHRNBHFSRMEMR -
REFEERERESER - HTXAEMRER D EERERE (TRETNRA/SBERMY)
Z%H -

(4) & 14 3 1 X3 (Acute systemic toxicity)

(5)% & M A& 75 {1 4 44 3 8 (Subacute and subchronic
toxicity) °

(6) 3 B 3 #3(Genotoxicity) »

(7)4# A 5k (Implantation) =

A HEE A i TR

(1)1% 14 # £ $X % (Chronic toxicity)

(2) #4 14 34 % (Carcinogenicity) -

o F L By R A B R o E HE4T R M5k 2 (Sterilization |[{RA LB MAA A BHEBLER
validation)#§ 4% SAL(Sterility assurance level)J»#% 10 - EE - 54
1SO17665-1:2006"
1SO11135:2014""
1SO11137-1:2006/Amd 1:2013""
1SO11137-2:2013"%

1SO11137-3:2017"

2.5k A FE A
(Sterilization
Validation)

FDA Guidance(2004)™

NeEFatadbh PHALRERBASYT/RE -
1SO 14801:2016™

MRk ER RS At s A A BT
a. /7 B 5 (Mechanical test) =

* & % &k (Fatigue test) -

* J& # 8k (Compressive forces) °

« 37 # #% 8 (Shear (lateral) forces) -

n OMpatibiy) «

c. J}S‘&iﬁi}é[Cmosmn test) o

diw#H 2§ 2 & 5 0 M i#47 4 # 5% B (Staticstrength)

ERZEAL

(Performance test)

B W] 1 854 % B (Shear bonding strength) -

S BIFDARIGIRZE

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 510(k)

Regulation Number 872.3630

Device Class 2

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

gl.;:on:g;\; Malfunction Eligible

Implanted Device? Yes

Life-Sustain/Support Device? No

Recognized Consensus Standards

» 2-170 SO 10993-14 First edition 2001-11-15

Biological evaluation of medical devices - Part 14: |dentification and guantification of degradation

S e
4-259 150 14801 Third edition 2016-11-01
Dentistry - Implants - Dynamic loading_test for endosseous dental implants
TR TU AUATTEUNNILAT REPUTNT INUL TSU=ZUT0
CAD/CAM Abutments in Dentistry
8-226 ASTM F603-12 (Reapproved 2020)
Standard Specification for High-Purity Dense Aluminum Oxide for IMedical Application

Third Party Review Not Third Party Eligible

Z DM ERZEComputer Aided Engin

ing in Biomedicine La
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Guidance for Pre-clinical Testing of Endosseous Implant
101.01.05 2%

[2%] 106.12.13 4% £

L FEANERARAEREHRNMAELIRBEHE  BRANANBRERMRHARTRE
2R ALTBARBREACTAZEEL BRBHERBRTHRNBHFSRMEMR -
REFEERERESER - HTXAEMRER D EERERE (TRETNRA/SBERMY)
Z%H -

AH A~ B RR/ KBTI e R

Ladtaattike | HEw b ¥ AHEABRESHAERZL2BHE > 81T# | 1SO 10993-1: 2009/Cor 1:20107]
(Biocompatibility | Fi 74 BBAR RARF2 28 H W WA 4o B Sttt | IS0 7405:2008/Amd 1:2013%
test) R HEATF 5] A e B PR 1SO 10993-3:2014(:”
(1)4m i 351 3 5 (Cytotoxicity) ° izg :ggg;'g;ﬁzm
R it m——_ SO 10993-10:2010
(3) 4] 38 2% & M ) 343X Sk (Irritaion / Intracutaneous SO 10993-11:20177

reactivity) ° FDA Guidance(2004)®

(4) &1+ #- 1 3R B (Acute systemic toxicity) ©

(5) 28 %Pk B 55 1% Mk 45 M 3 B (Subacute and subchronic
toxicity) =

(6)F B # 14 3 E(Genotoxicity) -

(7)#i A3k B (Implantation) «

MM AR R A TR

(1)H bk #1388 Chronic toxicity)

(2) &Ml M 38 B Carcinogenicity) ©

Aided Engin

S BIFDARIGIRZE

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

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

Submission Type 510(k)

Regulation Number 872.3630

Device Class 2

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

gl.;:on:g;\; Malfunction Eligible

Implanted Device? Yes

Life-Sustain/Support Device? No
Recognized Consensus Standards

» 2-1701S0O 10993-14 First edition 2001-11-15
Biological evaluation of medical devices - Part 14- |dentification and guantification of degradation
products from ceramics

& 400 TOU 140U TTTd editon ZJ 1o-1T1T-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 ASTM FB03-12 (Reapproved 2020)
Standard Specification for High-Purity Dense Aluminum Oxide for IMedical Application

Third Party Review Not Third Party Eligible

ing in Biomedicine
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Moderate/High Risk Medical Devices
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http://www.flon.com.tw/S05.htm
http://www.flon.com.tw/S08.htm

SO 14801:2016 f

Dentistry - Implants - Dynamic
loading test for endosseous
dental implants

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

BlSIfZRAR BAES S8 T 2 ERZEComputer Aided Engineering in Biomedicine Laboratory



Dental Implant Fatigue Test-1ISO14801

= Purpose : Life limitation

= Machine : Fit ISO 7500-1K 1SO 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

Break on the
thread junction

=8

sample 03 VISIb|e
deformati
Displacement (mm)
0.6 0.8 1.0 1.2 . .

Load-displacement Fracture pattern 75




Dental Implant Fatigue Test-1ISO14801

° o
Between 80.9N to 809N/ 14309 21°C/71%

(Between 445Nmm to 11156 22°C /1 70%
4450Nmm )

15765 22°C /1 70%
24446 22°C/ 709
Between 70.8N to 708N/ &
(Between 389Nmm to 27809 22°C/70%
4N
SN ) 22065 22°C / 70%
S o
Between 60.7N to 607N/ 91839 TS YR
(Between 334Nmm to 112279 26°C / 59%
N
Sl lulul) 92904 28°C | 57%
2987597 28° 7.5%
Between 50.6N to 506N/ 98759 SO eedie
(Between 278Nmm to 4188494 27°C / 58%
ZHESIN ) 2062882 24°C | 60.5%
25° 4
Between 40.5N to 405N/ 5000000 (pass) SO EE
(Between 223Nmm to 5000000 (pass) 21°C/ 58%
2228Nmm ) 5000000 (pass) 25°C | 58%




Dental Implant Fatigue Test-1ISO14801

» Fatigue testing
= Life-time figure

Load (N) Dynamic test
900

800

T00

>“ Break on the
600 thread junction

500

% of max. load
400

% of max. load
300 % of max. load

%, of max. load
200
% of max. load
100
5000000
0]

10000 100000 1000000

=50 Hi AR BEEEERE

b

5

&]ﬁ
"’I_IJI



1ISO14801—static test (6 cycles)

FE_hR E=hR

=5 7T Al

1. fixture R E A% 29mm

SEHAR

1 1ERSIMEER3.45mmiIB AN E3.6mm -
2. AR R « 1BINHBA Y A
EEMNLIEREW))

"

1.3& MabutmentfE S EE 201 -

2. Babutment/fixtureiZ & @ N E%E
A#1mm (BlfixtureBmorse taperg#
R EEIMEO.I5mm - Tl
abutment@ ~#8) -
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8 FEE EATa B A 4k (Indication &Intended Use)
> NEEB(AEE %EE)EE RIEEZ - BR - IRE
RIE 7 B U IR @A M ZIHmEN
> EMEEERBFDA LhS10(k)24=:$é’1|:'%‘1‘}§-K173039
(TruMatch CMF Titanium 3D Printed Implant)

S S
oy o _
TruMatch CMF Titanium 3D Printed Implant
ZiE

SEFDABEBERIEERZES

Device Classification Name Plate. Bone Reconstruction applications: Mandible, midface
Brand name TruMatch CMF Ti 3D-Printed Implant
510(K) Number K173039 Material Commercially pure titanium
Device Name TruMatch CMF Titanium] 3D Printed Implant Type of design Patient Specific
Appli Materialise NV Range of length P 10-294mm I
pplicant alenalise Curvature 0°-12%mm len
3 - gth
Technologielaan 15 P pr——
Leuven, BE 3001 Type of application Range% tmgkar:‘ess ‘ Patient Specific associated instrument

) M shape
Applicant Contact Lina Ramirez ?gg;ig‘;uayﬁ%ﬂsn ﬁ'ﬁ E Fﬁ V‘V'O rsecC a§e L 1 IJ nit
Correspondent Materialise NV / Lqe%']e;{ﬂ;”;ﬁ 1_ li ’:ﬁ I |-‘-| = E tlu 1—.[ ]:t

Technologielaan 15 the patient’s

Leuven, BE 3001 / | - sreeec \NJOrse case EE RE -BE -
Correspondent Contact Lina Ramirez IBIEFDAE R Teconsincion | gunedig d:ﬁ E *E :E 'tgi 'ti %E % *SI. % Tj_ 5£
Regulation Number 872 4760 EEEREEMRTEHEE ' S'.?é?i > ;E 13. IT'-E %
Classification Product Code device class |l -_Combina
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10000003, 3Hz, S-N curve 200N, 200000%, 3Hz

2% 4 dvnacell

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

3 cm minimum

380 mm

Jnp
(T

ocks (fatigue tests)
slocks (static tests)

«— 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
X truncated to locate center at geometric

center of intervertebral device

(or table)
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~

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

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

380 mm

Superior fixture, stainless

steel sphere @ = 50 mm

truncated to locate center at geometric
center of intervertebral device

——

’;g__ Intervertebral body fusion device

=
%

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

Metal blocks (static tests)
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ASTM F2077-18%

‘/— Universal joint used to apply torque

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

e (£
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380 mm
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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 L
o Titanium Grade 4 Titanium Grade 4 Titanium Grade 4
composition
Number of holes
6 3 3
analyzed
Diameter of holes 01.7 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

Ilustration m

AN
{a]
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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

Chemuical _ - :
o Titanium Grade 4 Ti6Al4V TiI6Al4V
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 3.5mm

Illustration Qﬂ.km
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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 L ,

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 [ — a.% 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 0.30 [2]
1.5 mm Locking Plate Ti6Al4Y 105000 0.30 [3]
2.4 mm Locking Juxta Distal Radius Plate Ti6Al4V 105000 030 [3]
3.5 mm Locking Calcaneal Plate Ti6Al4V 105000 030 [3]
3.5 mm Locking Medial Distal Humeral Plate Ti6Al4V 105000 0.30 [3]
3.5 mm Locking Distal Fibula Plate Ti6Al4V 110000 035 [4]
3.5 mm Locking Superior Clavicle Plate Ti6AI4V 110000 035 [4]
3.5 mm Locking Olecranon Plate Titanium Grade 4 105000 030 [3]
5.0 mm Locking Medial Proximal Tibial Plate Titanium Grade 4 105000 030 [3]
5.0 mm Locking Distal Femur Plate Ti6AI4V 110000 035 [4]

100
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mm
7.425
6.400
5.600
4.800
4.000
3.200
2.400
1.600
0.800

200N 200N

Rigid Extension

Rigid Extension Z

Segment Segment

MPa

4452.2
3960.0
3465.0
2970.0
2475.0
1980.0
1485.0
990.0

495.0

4452.2 MPa
(b)

101
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A,
aff

Table 3 The result of finite element simulation analyses of 4-point bending for Tandry Locking Plate

System
.
Maximum Yield
Maximum
von Mises  strength of
Model Material  displacement Explanation
stress material
(mm)
(MPa) (MPa)
Maximum von
1.5 mm Locking Titanium Mises stress over
7.425 4452.2 > 485 .
Plate Grade 4 yield strength of
pure Ti (Grade 4)
. Maximum von
2.4 mm Locking o .
. . Titanium Mises stress lower
Juxta Distal Radius 0.196 155.5 < 485 .
Grade 4 than yield strength
Plate .
of material (safety)
Maximum von
3.5 mm Locking Titanium Mises stress over
27.078 1516.3 485 .
Calcaneal Plate Grade 4 yield strength of
pure Ti (Grade 4)
. Maximum von
3.5 mm Locking - :
. i Titanium Mises stress over
Medial Distal 1.676 688.7 485 .
Grade 4 yield strength of

Humeral Plate

o ERZEComput

pure Ti (Grade 4)

Aided Engin

3.5 mm Locking

Maximum von

Mises stress lower

) ) Ti6Al4V 0.708 578.8 830 )
Distal Fibula Plate than yield strength
of material (safety)
i Maximum von
3.5 mm Locking .
. i . Mises stress lower
Superior Clavicle  Ti6Al4V 0.196 714.9 830 .
than yield strength
Plate .
of material (safety)
Maximum von
3.5 mm Locking Titanium Mises stress over
0.583 788.7 485 .
Olecranon Plate Grade 4 yield strength of
pure Ti (Grade 4)
. Maximum von
5.0 mm Locking o .
i . Titanium Mises stress lower
Medial Proximal 0.196 356.7 485 .
. Grade 4 than yield strength
Tibial Plate i
of material (safety)
Maximum von
5.0 mm Locking . Mises stress lower
TiGAl4V 0.554 86.5 830

Distal Femur Plate

ing in Biomedicine La

than yield strength
of material (safety)
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