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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 II: 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 Ill: most complex, highest risk devices
General control
Premarket Approval (PMA) A 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
QA Quality assuranee

Reverse
Engineering



3C (CAD/CAM/CAE)

x t  (Computer Aided Design, CAD)




CAD/CAM clinical application

xt P nw Uz

Clinical Test




[

t

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

x t  (Computer Aided Design, CAD)
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3C (CAD/CAM/CAE)

X t  (Computer Aided Design, CAD)
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3C (CAD/CAM/CAE)
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3C (CAD/CAM/CAE)

(Computer Aided Design, CAD}
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3C (CAD/CAM/CAE)

X t CAM (Computer Aided Design)
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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
QA Quality assuranee

Reverse
Engineering



Computer Aided Engineering (CAE)
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X t I  (Computer Aided Engineering, CAE)
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Analytical analysis Experimental approach




£‘Computer alded engineering (CAE)
-

A Fundamental concepts in FEM
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“Computer Aided Engineering (CAE)
-

A Pre-processing
Geometry
Mesh (Element type)
Materials
Boundary and loading conditions

A Solution

A Post -processing
Present the result s







CAE general applications
—
X t (Computer Aided Engineering, CAE)
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Computer aided engineering (CAE)

Computer Aided Engineering
N CAE (Finite Element Method)

Finite Element Method (FEM)

FEM is suitable theoretically for any structure
irregular geometry

iInhomogeneity , anisotropy material properties

Butt joint
complex loading

Powerful analytical tool in biomechanics
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A Forward Engineering
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CAE key factors
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EBD modeling for biological structure
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‘ 3D modeling for biological structure
-

C. L. Lin, J.C. Wang*, S.T. Chen, AEvalwuation
splinted teeth in different periodontal supported tooth -implant supported FPDs: a nonlinear finite
el ement aouedl gf Baricianfology, Vol. 81, pp.121-130, 2010.
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CAE key factors
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Non linear analysis

A Material property
Non -homogeneous, anisotropic
Viscous -elastic, Hyperelastic (PDL)

A PDL
Authors Elastic modulus (MPa) Poi ssonds 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

X t n € (Computer Aided Engineering, CAE)

Materials

Nonlinear material property

GPa
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Material property simulation
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Easy to do, hard to do well!
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Validation with experiments
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