2025/09/08




MEDICAL DEVICES

& Eucomed

L e L







160,000 136,118 7.0%
111,797 6.0%
120,000 5.0%
4.0%
80,000
3.0%
40,000 2.0%
1.0%
0 0.0%
2019 2020 2021(e) 2022(f) 2023(f)
2023 13 - —_—
2017 2022
EREMES o
16.6% +198%
Hi B | - $17.0bn
27.9% “— —1‘- o
i $5.7bn
 CT/MRI
T +271%
i, = -~ $18.9bn
LHREER =, $5.1bn
22.9% ol 88
{JM 4+298%
SO > s16.3n
B8 . $4.1b
"ow o woER St
2017 2022 4 +250%
Total $14.9bn $52.2bn
U BMI Research(2021/04) i 2021/05




8.3%

1200 1,033 G119 o
800 6.5%
400

0 4.5%
2017 2018 2019 2020 2021(e) 2022(f)
2022 11% == o
WWw WWw | d
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
2010 2019 10 2
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M471287000 BEGO Bremer Goldschlagerei-Wilh. Herbst GmbH & Co. KG

Wilhelm-Herbst-Str. 1. 28359 Bremen. Germany

GERMANY
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(HB 1 EFH A5 IR BafEE | B

O FIFFEH R R Phencyclidine test system

]| 2 |A0002 ERFEiLEE T iR Clinical chemistry lectrolyte svstem 1
[ 3 AlD2 gty s e il Al L Acid phosphataze (total or prostatic) test system 2
O 4 |Al1023 {8 AR E e e &R Adrenocorticotropic hormone (ACTH) test system 2
] 5 |A.1030 ] i e A Alanine amino transferase (ALT/SGPT) test system 1
]| 6 |AlD3s HEO R Albumin test system 2
| 7 |Alddo T e R Aldolase test system 1
]| 8 |Alns B tEfE AT Ee FiRt Aldosterone test system 2
]| 9 |ALl050 f 1L BBER St A ThEg HER Fnif Alkaline phosphatase or isoenzymes test system 2

=<le0f (Endosseous
implant)




US FDA (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) A Substantial Equivalence (as safe and

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

General control
Premarket Approval (PMA) A Safety & Effectiveness



Dental Implant Approval by FDA

Mew Search

Back To Search Results

Implant, Endosseous, Root-Form
K12268684

Dewvice Classification Hame
510{K} Humber

Device Name ZUMGA DENTAL IMPLANT SYSTEM 2
i
Criginal Applicant ZUGA MEDICAL, INC. —
P.o. Box 5686 =
Chesterland, OH 44028 2141 —
o
Original Contact Karen E Warden, Phd —
Regulation Humber 272 3640 -
Classification Product Code DFE
Subsequent Product Code MHA,
Date Received 08/31/2012
Decision Date s . . .
Decision Substantially Equivalent {SE) I 1 plece 2 plece 3 plece
Classificaticn Adwvisory Commi I
Review Advisory Committee Dental New Search Back To Search Results
Summary Summary
- Device implant, Endosseous, Root-Form
Type Traditional a Do :
ulation Description ndosseous dental mplant
Rewviewed By Third Party Mo e
. . Regulation Medical Specialty Dental
Expedited Rewview Mo :
SRR No Review Panel Dental
Combination Pr Product Code DZE
Submission Type 10(k)
Regulation Number
Device Class
Total Product Life Cycle (TPLC) Product Code Report
GMP Exempt? No
* 150 10993-14 Frst edition 2001-11-15 Biglogical evalyation of medical devices - Part 14;
gentification and quantification of degradation products from ceramcs
* 50 14801 Second edtion 2007-11-15 Dentistry-implants-Dynamic fatigue test for
endosseoys dental implants
* IS0 7405 Second edition 2008-12-1S Dentistry - Evaluation of biocompatibiity of medical
gevices used in dentistry
* ASTM F2024-10 Standar r fir n of nten
Hydr
¥ AAMVANSWSO 10993-14:2001/(R) 2011 Bological evaluation of medical devices - Part 14,




GHTF Global Harmonization Task Force

1992
GHTF

3 3 3
Risk Level Medical Device Examples
Low-Risk Surgical retractors / tongue

depressors

Low-moderate
Risk

Hypodermic Needles /
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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0 Conformity Assessment
Quality Management System , QMS
Post-Market Surveillance

Technical Documentation
o GLP/TAF (Professorial Lab)( )

Declaration of Conformity
Registration of Manufacturers

and their devices




® o0

[ Yes
o

|| Data not available
[ | Not applicable

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.

WHO

National Regulatory Agency for Medical Devices*

* status as of 2010

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
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 (Ill & IV) Recognized Standards
Japan (Essential
STED (Ill & IV) Requirements)
JIS




o GHTF
. Essential Principles (EP) of Safety and
Performance of Medical Devices
0 (EU,JP, CA, AU, ASEAN, KSA,
ROCs)
o US FDA

- Safety and Effectiveness
- Substantial Equivalence (U.S. Premarket Notification)
- U.S. Class Illl Premarket Approval (Clinical trial)




(Product verification and validation)
I

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

Biocompatibility (1SO10993)

Ergonomics & human factorss.
Software validation (ISO)

Sterility (EN/ISO17665)

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

Electrical leakage

Power output

Material strength & durability (ASTM, 1SO)

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/

Computer Aided Engineering in Biomedicine Laboratory



(SE MODEL 2205NS, SE)
i

(HT-2402EC, Hung-Ta)

FDM
(Fortus 250mc, GIT)

(Instron 8874, Instron)

(HT-1236FR100, Hung - Ta)

(Bionix Landmark, MTS)
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Eliakim Mizrah ,2007, Shingo Kuroda, 2014
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Eliakim Mizrah ,2007, Shingo Kuroda, 2014
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: TFDA FDA

A ASTM F543-17: Standard Specification and Test Methods for Metallic

Medical Bone Screws( )
FAEZBERTARERE
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
Properties) ASTM F564-175 Device Screw, Fixation, Bone
B | Regulation Medical Specialty = Orthopedic
ﬁ‘ﬁ( one p ates) ) ) Review Panel Orthopedic
(1) # 4% & 7K (Static bending test) - Product Code HWC
(2) % h9& % 83X (Bending fatigue test) = Premarket Review Orthopedic Devices (OHTS)
Stereotaxic, Trauma and Restorative Devices (DHTEC)
Submission Type 510(k)
# #f £7(Bone screws) Regulation Number 888 3040
(1)324% 78 3 (Torsional test) ° Device Class 2
(2)H AR ¥ i) 3248 ) 23X (Insertion and Total Product Life Cycle (TPLC) TPLC Product Code Report
GMP E ? N
removal torque test) = 5umm:;mh:: Ifunction (_) ]
(3)&h v 4 4 3% A 383 (Axial pullout strength Reporting Eligible
test) - Implanted Device? Yes
42 | " Life-Sustain/Support Device? No
( )5% 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
# [ %€ 47(Bone staples) Orthopaedic Devices and Instruments
(1) % & %4 dh g% % 8] 3K (Constant amplitude 11-327 ASTM F543-17
bending fatigue test) « Standard Speciication and 1est Metods for Metallic Medical Bone Screws
o . » 11-363 ASTM F897-19
(2)4 2 35 5 R34 (Pull-out fixation strength) Standard Test Method for Measuring Fretting Corrosion of Osteosynthesis Plates and Screws

Computer Aided Engineering in Biomedicine Laboratory




: TFDA

Bt~ FRRREETRR

B 8 * & ¥ ik

LAia gttt | HE b FAAARREMAMEA2ERK | 1S010993-1:2018
(Biocompatibility | #1 % » BITiaM#4RREERE2 2K | SO 10993-3:20147
Evaluation) HEBARY  FRUE#IT T AH4E | 18O 10993-5:2009)

M

(1)4a i &1 (Cytotoxicity)

(2) %k M (Sensitization)

(3) Rl B sk A 7 A e
(Irritation/Intracutaneous reactivity)

(9§ B3R (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)% & M (Carcinogenicity)

ERGARGMME  THREFUNENE
DHERRFE AR (AR - MR
AWEA - BRIFERRE TR
L& Ak DL

(D)4t & % # R (Material mediated Pyrogen)
(2)18 & t(Chronic toxicity)

(3) 8% M(Carcinogenicity)

-DA

Recognized 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

Computer Aided Engineering in Biomedicine La




ASTM F543-17 f

Standard Specification and Test
Methods for Metallic Medical
Bone Screws

Computer Aided Engineering in Biomedicine Laboratory




ASTM F543-17

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

AThe 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

e
AXIal PU

Specification for HA,

HB, HC, HD bone
screws

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

Computer Aided Engineering in Biomedicine Laboratory



F543-17(Annexes Al)

CAEB/TAF'3900 EAB.
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ASTM F543-17(Annexes A2)
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ASTM F543-17(Annexes A3)

BoR | QfF e |
cad | ks
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ASTM F543-17

TAF IS

/ A A
(4 =1440 )A 130
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Thread runout:
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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 @ 15L12




@ . FDA/TFDA

:ASTM F138/ ISO 5832 -1
- ASTM F136 and 1SO 5832 -3
(1ISO 10993)

(ASTM F543)

50
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52

(ASTM F543)

N
N-cm 700 -
140
120 . o0
th':'!:"b; S SEek 500 ===0ther
= Kenko's S&E
9 &0 . 400
£ o, 53%
an - 200
20 - 100
ﬂ - T T T T 1 u 1
0 00 200 300 400 500 4
() (mm)
ASTM F543-A1 ( ) ASTM F543-A3 ( )

e2L12 (Other
&2 L 1Kenk & S&E)
&l . 5(DtBer)

&l . 5(Kebko & S&E)

Max. twisting strength
(N-cm)

(E)

70.051 5.75
133.041 2.17
61.761 5.70

69.2171 3.59

Pull-out strength  (N)

530.157 50.75

646.601 44.47

423.801 54.56

566.701 17.96
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Martta Martola , 2007

Computer Aided Engineering in Biomedicine Laboratory



: TFDA

A ASTM F382-17: Standard Specification and Test Method for Metallic Bone
Plates (

FRERERANARER

)

Guidance for Pre-clinical Testing of Orthopedic Internal Fixation Devices

110.6

3R H R
(Mechanical
Properties)

HA R ki R 2 a4 (Worst case)ift
ATRR 0 AR R AR R -

# #(Bone plates)
(1) #8 & % # 32)38(Static bending test) *
(2) * dby s % )3 (Bending fatigue test) °

4 #2 47(Bone screws)

(1)4 2 83X (Torsional test) -

(2) AR % it 3248 ) 34 (Insertion and
removal torque test)

(3) ey i 1 9% B 3] 3% (Axial pullout strength
test) =

()% & aafiidr » BRI 8 it fen
#(Self-tapping performance test)

# B % 471(Bone staples)

(1)% 2% dh % % ) 3%(Constant amplitude
bending fatigue test) ¢

(2)4 4 9% F )3 (Pull-out fixation strength) =

ASTM F382-1709
ASTM F543-1719
ASTM F564-1719

FDA

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% 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

Computer Aided Engineering in Biomedicine Laboratory




: TFDA FDA

A B Wl B RR/RBRA N TEE L el s
Lemaantt | HEehE AASSEERAERZ2E | 180 10993-1:20180 Standard Specificafion for Polyetheretherketone (PEEK) Polymers for Surgical Implant Applications
Bi tibilit ) BT A (ol ,_\.; o / 1SO 10993_32014(2) * 8-574 ASTM F2820'12(2021 Je1
( 10c0n‘1pal iy | #H ’E]—J“*ﬁmﬁ o8 Wﬁﬁ}iéﬁzéﬁ 3 Standard Specification for Polyetherketoneketone (PEKK) Polymers for Surgical Implant Applications
Evaluation) HEERAS; FRBRTTHAHEE | ISO 10993-5:2009% s 8-577 1SO 13179-1 Second Edition 2021-09

MR 1SO 10993-6:2016“ Implants for surgery — Coatings on metallic surgical implants -- Part 1: Plasma-sprayed coatings derived

(Dhi oy sowsiomor | Sl dmn e oo s

(2)3 4 4 (Sensitization) ISO 10993-11:2017© Standard Practice for Permanent Marking_of Orthopaedic Implant Components

30 Sk & Pk 1SO 10993-12:20127 * 11-199 ASTM F565-04 {Reapproved 2018)

G . Jkﬁ A o Standard Practice for Care and Handling of Orthopedic Implants and Instruments

(Irritation/Intracutaneous reactivity) » 11-325 ASTM F564-17
(4# & 5 # R (Material mediated Pyrogen) Standard Specification and Test Methods for Metallic Bone Staples
Py . . » 11-327 ASTM F543-17

() 1 & (Acute systemic _to_mltY) Standard Specification and Test Methods for Metallic Medical Bone Screws

(6) 32 % 1 # 1 (Subacute toxicity) *» 11-333 ASTM F382-17

(7) % 1% bk % 4 (Subchronic toxicity) ?}agggfsiﬁcggga?n?g and Test Method for Metallic Bone Plates

. . L i -

(8)1% H 4 t(Chronic toxicity) Standard Test Method for Measuring_Fretting Corrosion of Osteosynthesis Plates and Screws

(9) B 1 (Genotoxicity) » 11-378 ASTM F2502-17

(10)#5 A (Implantation) Standard Specification and Test Methods for Absorbable Plates and Screws for Internal Fixation Implants

Third Party Review Not Third Party Eligible

(11) 3 #& 4 (Carcinogenicity)

EEGKRGHME  THRBFUENE
PHRRFE O EHUK  HER
EWEHR - BRHE AR EATHRIN TS
2RdFHR

(D)# 4 #1348 (Material mediated Pyrogen)
(2)1 # % £ (Chronic toxicity)

(3) %08 4 (Carcinogenicity)
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ASTM F382-17 f

Standard Specification and Test
Method for Metallic Bone Plates

Jr
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ASTM F382-17

AThis speciycation and test met hod

| S
reference for bone plates used i n the
skeletal system.

AThe 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
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ASTM F382-17 Annex 1

h=6mm | a=8mm
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ASTM F382-17 Annhex 2
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(angulated)

(straight)

Crown

Gum tissue

Tooth root

NATURAL TOOTH
AND ROOT

DENTAL IMPLANT
AND CROWN
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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.

Screw

Abutment

Easy and fast insertion with minimal
invasive technique and immediate
function.

el

Implant

Implant

S

oW

»

3 piece design

Crown (Single Tooth) Bridge (Multiple Teeth)

Computer Aided Engineering in Biomedicine Laboratory



titanium implant  titaniumimplant zirconiaimplant

. . . : . . 3D printing of Ti6AI4V dental implants
titanium abutment zirconia abutment zirconia abutment

67
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Occlusal Force
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