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Alkaline phosphatase or isoenzymes test system

EXEZEY | @V
Phencyclidine test system 2
Clinical chemistry electrolyte system 1
Acid phosphatase (total or prostatic) test system 2
Adrenocorticotropic hormone (ACTH) test system 2
Alanine amino transferase (ALT/SGPT) test system 1
Albumin test system 2
Aldolase test system 1
Aldosterone test system 2
2
2

Newbom screening test system for amino acids, free camitine,
and acylcamitines using tandem mass spectrometry.
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US FDA 73 #5857 g3 %1 (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)

% "o 24383+ (Computer Aided Design, CAD)
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CAD/CAM clinical application
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CAD/CAM clinical application
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3C(CAD/CAM/CAE)
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3C (CAD/CAM/CAE)

% "o 24383+ (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)

7 Y 24 413 CAM (Computer Aided Design)
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3C (CAD/CAM/CAE)

T tad o Bl CAM
% CEREC (CAD/CAM)




Dental Biomechanics

decay under
bridge
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OD & Prosthetic Endodontic



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)

% "o 24 1 42 (Computer Aided Engineering, CAE)
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Analytical analysis Experimental approach




j‘Computer aided engineering (CAE)

® Fundamental concepts in FEM
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“Computer Aided Engineering (CAE)
—

m Pre-processing
Geometry
Mesh (Element type)
Materials

Boundary and loading conditions
m Solution

m Post-processing
Present the results by graphs...
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CAE general applications

—
*od 24 1 42 (Computer Aided Engineering, CAE)
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BAHREHBOH

The bicycle wrench shown in figure is made of steel with 3 mm thick. Determine the von-
Mises stresses under the given distributed load and boundary conditions.

|||||||

R=125 '
cm Total Deformation

The sides of the middle
hexagon are 9 mm long.

Q.080539
0067116
0.053692
0.040260
0026516
0013423
0 Min

The sides of the corner
hexagons are 7 mm long.

lem =—

Equivalent Stress

1T

" ".7‘ :

: 48379
Fixed all the way around DTG
this hexagon. 32.253

2419

16128
8.0047
0.0019236 Min

33



B SIRE] 2T

2@ (3mm)

3E(4.5mm)

4 (6mm)

B T [ 7T T [T e

1147 8Max 800 571.43 342.86 114.29
1000 685.71 457.14 228.57 9.394e-10

‘r

1147.8 MPa 9.8

571.43 342.86
685.71 457.14

<9
3.9 MPa

1287.7 MPa

571.43 342.86
685.71 457.14

114.29

9.3%4e-10

»
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Computer aided engineering (CAE)

Computer Aided Engineering
CAE (Finite Element Method)

Finite Element Method (FEM)

FEM is suitable theoretically for any structure
irregular geometry
inhomogeneity, anisotropy material properties

complex loading

Powerful analytical tool in biomechanics

-

Butt joint




g for biological structure
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‘3C

® Forward Engineering

oo [of o B

Displocement Mg 9.987e-07
Detormed Ori wgc%%gdel7 5. B00e-B7
Max Disp  +8. =G 7. —-a7
Scole 7.4B4TE+GE i
LoadSetl

Principal Units:

Inch b Second (Pro/E Default)

"window!" - Anclysisl - Arglysis)




CAE key factors

—
% "aw B4 & 47 (Computer Aided Engineering, CAE)

- = =linear high



‘ 3D model
-

ing for biological structure

DSCA=.083193%
Zv =1
DIST=65.522

Mode 23 at 88.398Hz 5304

ANSYS 5.6.2

APR 19 2001

10:50: 40

HODAL SOLUTION

STEP=1

SUB =7

FREQ=7.687
(AVG)

PowerGraphics

EFACET=1

AVRES=Mat
=6.2587

.695745
.358
.088
.788
-458%
158
.888
.598
=29

L O N S N




g for biological structure
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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”




CAE key factors

—
% "aw B4 & 47 (Computer Aided Engineering, CAE)

- = =linear high



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

% "o 24 4 457 (Computer Aided Engineering, CAE)

Materials

Nonlinear material property

-1

GPa

Stress (a)

0.4
Strain (e)

o =1.498246 X 10~% €*

1

Material property simulation




CAE-material

% "o 24 4 457 (Computer Aided Engineering, CAE)
Materials
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Easy to do, hard to do well!
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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



