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ǛBMI Research(2021/04)ǜ (2021/05)
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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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http://law.moj.gov.tw/LawClass/LawContentIf.aspx?PCODE=L0030054
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(GHTF)
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Class1

Class2

Class3

Class1

Class2(510k)

Class3

List A

List B

Self-test other

Class1

Class2

Class3

TFDA FDA CA SFDA

TFDA(ITIR) FDA

Accerdited

person

Notified body C1

C2

C3

TFDA FDA Notified body C1

C2

C3
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US FDA (Taiwan TFDA)

ºClass I: simple, low risk devices

· General control to ensure safety and effectiveness

· Mostly exempt from Premarket Notification [510(k)]

ºClass II: more complex, moderate risk devices
· General control and Special control

· Require 510(k) Ą Substantial Equivalence (as safe and 
effective as legally marketed device, SE )

ºClass III: most complex, highest risk devices 

· General control

· Premarket Approval (PMA) Ą Safety & Effectiveness



Dental Implant Approval by  FDA

1 piece 2 piece 3 piece



Class Risk Level Medical Device Examples

A Low-Risk Surgical retractors / tongue

depressors

B Low-moderate 
Risk

Hypodermic Needles / 
suction

equipment

C Moderate Risk Lung ventilator / orthopedic

implants

D High Risk Heart Valve / Implantable

defibrillator

GHTF Global Harmonization Task Force

º 1992 ǯ ǯ ǯ

º GHTF 



(GMP->QMS)
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3.3%

23.6%

51.0% 22.1%

56.8%0.7%
22.1%

20.4%

Ǜ 56.8% vs. 3.3%

Ǜ 0.7% vs. 23.6%

Ǜ 22 % vs. 51.0%
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CAD

CAM Clinical Test

Low risk medical device development



003944
(02)-29038739
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º Conformity Assessment

· Quality Management System , QMS

· Post-Market Surveillance

· Technical Documentation

ºGLP/TAF (Professorial Lab)( )

· Declaration of Conformity

· Registration of Manufacturers 
and their devices



WHO



Summary of Current Medical Device Premarket Review Processes

Country Premarket 
Review 

Documentation

Requirements Recognized Standards

United 
States

510(k)

PMA

STED Pilot

Substantial Equivalence /FDA Special 
Controls

PMA+QS Inspection 

Essential Principles

FDA Recognized 
Standards

EU+EFTA Technical File 
Review

AIMD/MDD/IVDD Essential Principles

Annex II: Full QS

Harmonized Standards

Australia GHTF MD STED

GHTF IVD STED

Essential Principles TGA Recognized 
Standards

Canada Technical File

STED (III & IV)

Essential Principles Health Canada 
Recognized Standards

Japan

STED (III & IV)

(Essential 
Requirements)

JIS



ºGHTF

·Essential Principles (EP) of Safety and 
Performance of Medical Devices 

º (EU,JP, CA, AU, ASEAN, KSA, 
ROCş)

ºUS FDA 

·Safety and Effectiveness  

ºSubstantial Equivalence (U.S. Premarket Notification)

ºU.S. Class III Premarket Approval (Clinical trial)



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

·Biocompatibility (ISO10993)

·Ergonomics & human factorşş..

·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

(Product verification and validation)
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https://www.medicaldevice-network.com/news/microcurrent-implant-heart-muscle-study/

https://centralgaheart.com/need-know-heart-stent/

https://www.hearinglink.org/your-hearing/implants/middle-ear-implants/

https://www.youtube.com/watch?v=D_hvLizBAC8

https://www.123rf.com/photo_114477640_port-totally-

implantable-venous-access-device-medical-poster.html
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- ISO14801

-ASTM F543

30ę

/

-ASTM F382

h aa



-ASTM F1717

dynacell

-ASTM F2077

-ASTM F2267
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(Anchor)

Plate

Dial indicator

Strain gauge



A̧STM F543( / ) ( / / )

FDA
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-

Compression 
screw

Locking screw
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Eliakim Mizrah ,2007̘Shingo Kuroda, 2014

-
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Eliakim Mizrah ,2007̘Shingo Kuroda, 2014
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ÅASTM F543-17: Standard Specification and Test Methods for Metallic 
Medical Bone Screws( )

40

: TFDA FDA
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: TFDA FDA
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ASTM F543-17
Standard Specification and Test 

Methods for Metallic Medical 

Bone Screws



Computer Aided Engineering in Biomedicine Laboratory

ÅTesting of bone screws to ASTM F543 refers to four mechanical tests in 

simplified clinical use. 

ÅThe primary properties involved include torsional strength, insertion and 

removal behavior, pull-out strength and self-tapping performance of 

medical bone screws.

43

ASTM F543-17

A1 Torsional strength/ Breaking Angle 

A2 Removal Torque/ Insertion Torque

Axial pull-out strength of medical  bone 

screws

A Self-tapping performance test needs to be 

performed for self-tapping medical bone 

screws only 

A3

A

4

Specification for HA, 

HB, HC, HD bone 

screws 

A

5

l

A

7
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ASTM F543-17(Annexes A1)

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

CAEB/TAF 3900 LAB.
CAEB/TAF 3900 LAB.
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ASTM F543-17

/
(4 =1440 )Ǎ 130

Ǎ Ǎ

( )Ǎ

Ǎ
̙

Ǎ ̙

Ǎ Ǎ ̙

̘

Thread runout:
Ǎ

̙

̙

TAF ISO



Orthodontic Mini-Screw SE  Test
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Orthodontic Mini-Screw SE  Test
XXXX X1

Applicant
XXXX Technology Inc.

(Taiwan)

XXXXXX Co.

(Taiwan)

Intended use

Provide a fixed anchorage point for

attachment of orthodontic appliances to

facilitate the orthodontic movement of

teeth

Provide a fixed anchorage point for

attachment of orthodontic appliances to

facilitate the orthodontic movement of

teeth

Screw chemical 

composition
Stainless steel (SUS316LVM) Stainless steel (SUS316LVM)

Surface finish N/A N/A

Diameter 1.5 mm 1.5 mm

Length 12 mm 12 mm

The size of the 

exposed portion of 

the screwdriver

N/A N/A

Illustration
Ø 1.5L12 Ø 1.5L12

49
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Ń

- :ASTM F138/ ISO 5832 -1

- : ASTM F136 and ISO 5832 -3

Ń (ISO 10993)

- / /

̃ (ASTM F543)

-

- /

-

: FDA /TFDA



CAEB Lab

(ASTM F543)

51

N
ASTM F543 -A1 ( )

ASTM F543 -A3 ( )



CAEB Lab

(ASTM F543)

52

Items

Samples

Max. twisting strength (E) 
(N-cm)

Pull -out strength (N)

æ2L12 (Other) 70.05î5.75 530.15î50.75

æ2L12 (Kenkoôs S&E) 133.04î2.17 646.60î44.47

æ1.5L8 (Other) 61.76î5.70 423.80î54.56

æ1.5L8(Kenkoôs S&E) 69.21î3.59 566.70î17.96

(N
-c

m
)

( )

(N
)

(mm)

ASTM F543 -A1 ( ) ASTM F543 -A3 ( )



SE (Substantially Equivalent) test
ÁASTM F-543 A1: Twisting strength of orthodontic mini-screws

ÁASTM F-543 A2: Insertion/removal torque of orthodontic mini-screws

ÁASTM F-543 A3: Pullout strength of orthodontic mini-screws

53
XX=622.44 °24.74 N X1=592.813°7.94 N

XX=44.72°1.30 N-cm X1= 30.32°0.63N-cm



A̧STM F382( )( )

FDA
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Bending 
moment!!!
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Martta Martola , 2007
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ÅASTM F382-17: Standard Specification and Test Method for Metallic Bone 
Plates ( )

58

: TFDA FDA
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ASTM F382-17
Standard Specification and Test 

Method for Metallic Bone Plates



Computer Aided Engineering in Biomedicine Laboratory

ÅThis speciýcation and test method is intended to provide a comprehensive 
reference for bone plates used in the surgical internal ýxation of the 

skeletal system. 

ÅThe device is intended to provide alignment and fixation of two or more 

bone sections, primarily by spanning the fracture or defect.

61

ASTM F382-17

A1
Standard Test Method for Single Cycle Bend 

Testing of Metallic Bone Plates

A2

Standard Test Method for Determining the 

Bending Fatigue Properties Of Metallic Bone 

Plates
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ASTM F382-17 Annex 1
 

 

 

 

 

 
5mm 

15mm 

3mm 

( )

(
)



Computer Aided Engineering in Biomedicine Laboratory

63

ASTM F382-17 Annex 2
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FDA
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-

Å (straight)
(angulated)
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-

Crown (Single Tooth) Bridge (Multiple Teeth) Implant Dentures (Full Arch)

Å 3 ǯ2 ǯ1

2 piece3 piece 1 piece
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-

3D printing of Ti6Al4V dental implants

Å ǯ ǯ 3D
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-
Ahmad Rohanian , 2015̘Susanne S Scherrer, 2018̘Keren Shemtov Yona, 2015.


