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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



Low risk medical device development
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3C/3R (CAD/CAM/CAE, RE/RP/RT)

Forward
Engineering

ID : Industrial design
IMM : Injection mould machine PSM : Pressing/sheaNng machine

QA : Quality assurance
Reverse

Engineering



3C (CAD/CAM/CAE)

% Yo 243k 3+ (Computer Aided Design, CAD)
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CAD/CAM clinical application

Clinical Test




CAD/CAM clinical application
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3C(CAD/CAM/CAE)

% Mo 243K 3 (Computer Aided Design, CAD)
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3C (CAD/CAM/CAE)
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3C (CAD/CAM/CAE)
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3C (CAD/CAM/CAE)

K 3+ (Computer Aided Design, CAD)
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3C (CAD/CAM/CAE)
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3C/3R (CAD/CAM/CAE, RE/RP/RT)

Forward
Engineering

ID : Industrial design
IMM : Injection mould machine PSM : Pressing/sheaNng machine

QA : Quality assurance
Reverse

Engineering



Computer Aided Engineering (CAE)

<7 "ow 2+ 1 42 (Computer Aided Engineering, CAE)
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“Computer aided engineering (CAE)
—

® Fundamental concepts in FEM
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!‘Computer Aided Engineering (CAE)
-

m Pre-processing rﬂ

Geometry
Mesh (Element type)
Materials

Boundary and loading conditions
m Solution V4

m Post-processing i | .\

Present the results by graphs...
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E general applications
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Computer aided engineering (CAE)

Computer Aided Engineering
CAE (Finite Element Method)

N

Finite Element Method (FEM)

FEM is suitable theoretically for any structure

(
irregular geometry

inhomogeneity, anisotropy material properties

complex loading

Butt joint

Powerful analytical tool in biomechanics
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CAE key factors

% Yaw 24 4 47 (Computer Aided Engineering, CAE)
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for biological structure
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‘ 3D modeling for biological structure
-

C.L. Lin, J.C. Wang*, S.T. Chen, “Evaluation of stress induced of implant type and number of
splinted teeth in different periodontal supported tooth-implant supported FPDs: a nonlinear finite
element analysis”, Journal of Periodontology, Vol. 81, pp.121-130, 2010.
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CAE key factors

% Yaw 24 4 47 (Computer Aided Engineering, CAE)
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Non linear analysis

m Material property

Non-homogeneous, anisotropic
Viscous-elastic, Hyperelastic (PDL)

m PDL

Authors Elastic modulus (MPa) Poisson’s ratio
Vollmer 0.05/0.22 0.3

Andersen 0.07/0.8-68.9/13.8 0.49/0.3-0.45/0.49
Yettram 0.18 0.49

Tanne 0.67 0.49

Williams 1.5/100 0-0.45

Korioth 2.5-3.2 0.45

Farah 6.9 0.45
Takahashi 9.8 0.45

Ree 50 0.49

Cook 68.9 0.49

Ko 68.9 0.45

Atmaram 171.6 0.45

Thresher 1379 0.45

Goel 1750 0.49




CAE-material

% Yaw 24 4 47 (Computer Aided Engineering, CAE)

Materials

Nonlinear material property
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Material property simulation




CAE-material
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Easy to do, hard to do well!

Validation with experiments
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Tooth Replacement with Dental Implants
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Natural tooth

Dental implant

Gum tissue
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Dental Implant

Surgical classification Feature classification

€

Immediate
placement

TR o s

bl

ke "“ﬁw
N —

!
~ ) e

illf

(i

Wiy
Y

e
a1}




Success rate & factors Immediate placement 80%

Traditional placement 95%

Bone loss after
_ tooth extract ) Grinding )
4 4 4 N
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Placement Bad anatomy
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http://www.flon.com.tw/S05.htm
http://www.flon.com.tw/S08.htm

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




Dental Implant Approval by FDA

» Mechanical : ISO 14801

Biocompatibility - ISO 7405, ISO 10993
Coating : ASTM F2024-10,ASTM F1377-08
Forging : 1SO 5832-2, ISO 5832-3, 1ISO 5832-11
Ceramic : I1SO 9693, ISO 10993-14
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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 V|S|b|e
deformati
Displacement (mm)
0.6 0.8 1.0 1.2 : :

Load-displacement Fracture pattern




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
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10000 100000 1000000
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1ISO14801—static test (6 cycles)
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3C/3R (CAD/CAM/CAE, RE/RP/RT)

Forward
Engineering

ID : Industrial design
IMM : Injection mould machine PSM : Pressing/sheaNng machine

QA : Quality assurance
Reverse

Engineering



