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F2005 Standard terminology for nickel-titanium shape memory
alloys

F2063 o . N
Standard specifications for wrought nickel-titanium shape
memory alloys for medical devices and surgical implants

F2082 o .
Standard test method for determination of transformation
temperature of nickel-titanium shape memory alloys by
bend and free recovery

F2004 o .
Standard test method for determination of transformation
temperature of nickel-titanium shape memory alloys by
thermal analysis

F2516 Standard test method for tension testing of nickel-titanium
superelastic materials

E8 Standard test methods for tension testing of metallic
materials
Standard test method for Young's modulus, tangent

E111
modulus, and chord modulus

E132 Standard test method for Poisson’s ratio at room
temperature

E466 . . . .
Standard practice for conducting constant amplitude axial
fatigue test of metallic materials.

E468 : . .
Standard practice for presentation of constant amplitude
fatigue test results for metallic materials

E739 Standard practice for statistical analysis of linear or
linearized stress-life[S-N] and strain-life[e-N] fatigue data

E647 Standard test method for measurement of fatigue crack
growth rates




E3

Standard guide for preparation of metallographic specimen

E112 Standard test methods for determining average grain size
Linear thermal expansion of solid materials with a vitreous

E228 . .
silica dilatomet

£399 Standard test method for plane-strain fracture toughness of
metallic materials

E1820 Standard test method for measurement of fracture toughness

£468 Standard practice for presentation of constant amplitude
fatigue test results for metallic materials

£739 Standard practice for statistical analysis of linear or
linearized stress-life[S-N] and strain-life[e-N] fatigue data
Standard test method for conducting cyclic potentiodynamic

F2129 polarization measurements to determine the corrosion
susceptibility of small implant devices

Ca6 Standard guide for examination and evaluation of pitting
corrosion

F746 Standard test method for pitting or crevice corrosion of
metallic surgical implant materials
Standard test method for conducting cyclic potentiodynamic

Go61l polarization measurements for localized corrosion
susceptibility of iron-,nickel-,or cobalt-based alloys
Standard test method for determining the crevice

G192 repassivation potential of corrosion-resistant alloys using a
potentiodynamic-galvanostatic-potentiostatic technique

C82 Standard guide for development and use of a galvanic
series for predicting galvanic corrosion performance.

71 Standard guide for conducting and evaluating galvanic
corrosion tests in electrolytes.

G106 Standard practice for verification of algorithm and
equipment for electrochemical impedance measurements

Glel Standard guide for corrosion-related failure analysis

G199 Standard guide for electrochemical noise measurement
Standard test method for electrochemical reactivation[EPR]

G108 for detecting sensitization of AISI type 304 and 3041
stainless steels
Standard practice for exposure of metals and alloys by

G44 alternate immersion in neutral 3.5% sodium chloride
solution

A262 Standard practice for detecting susceptibility to intergranular
attack in austenitic stainless steels

F1801 Standard practice for corrosion fatigue testing of metallic
implant materials

D20 Standard test method for distillation of road tars

D1238 Standard test method for melt flow rates of thermoplastics
by extrusion plastometer

D638 Standard test method for tensile properties of plastics

E790 Standard guide for selection of a clinical laboratory

information management system




D570 Standard test method for water absorption of plastics
D785 Standard test method for Rockwell hardness of plastics and
electrical insulating materials
Standard test method for resistance of transparent plastics
D1044 )
to surface abrasion
D4060 Standard test method for abrasion resistance of organic
coating by the taber abraser
D2990 Test methods for tensile, compressive, and flexural creep
and creep-rupture of plastics
F1087 Test methods for linear dimensional stability of a gasket
material to moisture
E9D Standard test method for Vickers hardness of metallic
materials
£208 Linear thermal expansion of solid materials with a vitreous
silica dilatometer
Standard test method for measurement of magnetically
F2052 induced displacement force on medical devices in the
magnetic resonance environment
F2119 Standard test method for evaluation of MR image artifacts
from passive implants
Standard test method for measurement of radio frequency
F2182 induced heating near passive implants during magnetic
resonance imaging
Standard test methods for measurement of magnetically
F2213 induced torque on medical devices in the magnetic
resonance environment
F2503 Standard practice for marking medical devices and other
items safety in the magnetic resonance environment.

U}. FDA 7}ol =9l

vz FDAoA st QFAdALAH 7lol=2el2 “Heart valves

Investigational

Application” ©]

Device Exemption(IDE) and Premarket Approval(PMA)

Atk L &2 ofef E59

X 5 FDA 7}o]=2<l, Heart valves - IDE and PMA application 8 %F
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5840 Cardiovascular implants - Cardiac valve prostheses
Cardiovascular implants - Cardiac valve prostheses - Part
5840-3 3:Heart valve substitutes implanted by transcatheter
techniques
10993-3 Tes.ts. for genotoxicity, carcinogenicity, and reproductive
toxicity




Selection of tests for interactions with blood (Hemolysis

10993-4 Test)
10993-5 Tests for in vitro cytotoxicity
10993-10 Tests for irritation and delayed-type hypersensitivity
10993-11 Tests for systemic toxicity
Implants for surgery - Metallic materials - Part 1:Wrought
5832-1 :
stainless steel
Implants for surgery - Metallic materials - Part 2:Unalloyed
5832-2 o
titanium
Implants for surgery - Metallic materials - Part 3:Wrought
5832-3 o O, .
titanium 6-aluminium 4-vanadium alloy
58304 Implants for surgery - Metallic materials - Part
4:Cobalt-chromium-molybdenum casting alloy
Implants for surgery - Metallic materials - Part 5:Wrought
5832-5 . .
cobalt-chromium-tungsten- nickel alloy
5830-6 Implants for surgery - Metallic materials - Part 6:Wrought
cobalt-nickel-chromium- molybdenum alloy
Implants for surgery - Metallic materials - Part 7:Forgeable
5832-7 and cold-formed cobalt- chromium-nickel-molybdenum-iron
alloy
5830.8 Implants for surgery - Metallic materials - Part 8:Wrought
cobalt-nickel-chromium- molybdenum-tungsten-iron alloy
Metallic materials - Rockwell hardness test - Part 1: Test
6508-1
method
Metallic materials - Vickers hardness test - Part 1: Test
6507-1
method
Implants for surgery - Measurements of open-circuit
16429 potential to assess corrosion behaviour of metallic
implantable materials and medical devices over extended
time periods
61 Plastics - Determination of apparent density of moulding
material that cannot be poured form a specified funnel
Quality requirements for fusion welding of metallic
3834-1 materials - Part 1:Criteria for the selection of the
appropriate level of quality requirements
Quality requirements for fusion welding of metallic
3834-2 . . . .
materials - Part 2:Comprehensive quality requirements
3834.3 Quality requirements for fusion welding of metallic

materials - Part 3: Standard quality requirements

-8 -




Quality requirements for fusion welding of metallic

3834-4 materials - Part 4: Elementary quality requirements
Textiles - Tensile properties of fabrics - Part 1:
13934-1 Determination of maximum force and elongation at
maximum force using the strip method
527 Plastics - Determination of tensile properties
Plastics - Determination of dynamic mechanical properties -
6721-1 .
Part 1: General princiles
67212 Plastics - Determination of dynamic mechanical properties -
Part 2: Torsion-pendulum method
High pressure decorative laminates [HPL] - Laminates based
4586-2 on thermosetting resions - Part 2: Determination of
properties
1518 Paints and varnishes - Determination of scratch resistance
178 Plastics - Determination of flexural properties
604 Plastics - Determination of compressive properties
13937-2 Textiles - Tear properties of fabrics - Part 2: Determination

of tear force of trouser-shaped test specimens.
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(1) FALE 24 B

oh 24 72

O ISO 5840 "Cardiovascular implants - Cardiac valve prostheses"

O ISO 5840-3 "Cardiovascular implants - Cardiac valve prostheses - Part 3:
Heart valve substitutes implanted by transcatheter techniques"

O FDA guidance "Heart valve - IDE and PMA Application"

O ASTM F2129 (2008) “Standard Test Method for Conducting Cyclic
Potentiodynamic Polarization Measurements to Determine the Corrosion

Susceptibility of Small Implant Devices”
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(1) B4 ¥F Al (Steady forward flow testing)

O ISO 5840 "Cardiovascular implants - Cardiac valve prostheses"

O ISO 5840-3 "Cardiovascular implants - Cardiac valve prostheses - Part 3:

Heart valve substitutes implanted by transcatheter techniques"
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D AlEA|2®L 30L/min ©]

@ 5L/mindl A 30L/min®] #4394 5L/min¥|

s}, 9

}o] 435 o]}

| s )8 ts

3

of o

7} 2}

A7)

ay!
il

U3 RAAXE A8 37| 37 B2

A

)
i
No

—

-

floF &

3]

PN
=

sHA 7]

MEE A

o) A2 d4, HlF 1.005 g/mL,

@ Al

T

%

Al 2xwol] o

k<3
=

B2 A A = ojoF o

5

T X (steady flow rate), o4 ® X} (pressure differences), f+& 2 7

™ & (effective orifice area(EOA)

(=]
=

)

o

70 cycles/min

& & (beat rate)
g

=1
|
7}

5.0 L/min

100mmHg

= Z(simulated cardiac output)

Ay

%8 (mean aortic pressure)

35%

5 717 (systolic duration)
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®7ILT85-HEY

AA 2R
e} = 7)(TAD, mm) 17 19 21 23 25 27 29 31
Aro (cm?) >0.70 | =085 | =1.00 | =120 | =140 | =160 | =180 | >1.80
S FHE (%) <10 <10 <10 <10 <15 <15 <20 <20
AA A FHE (%) <15 <15 <20 <20 <20 <20 <25 <25

X 8 A8 74T - vES

sk SRR
#et=7] (TAD, mm) 23 25 27 29 31 33
Ago (cm?) >1.05 >1.25 >1.45 >1.65 >1.90 >215
He S FHIE (%) <15 <15 <15 <20 <20 <20
AAAFHE (%) <20 <20 <20 <25 <25 <25

O ISO 5840 "Cardiovascular implants - Cardiac valve prostheses"

O ISO 5840-3 "Cardiovascular implants - Cardiac valve prostheses - Part 3:

Heart valve substitutes implanted by transcatheter techniques"

S Te gUFoE F
35 4% B A%
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O FDA guidance "Heart valve - IDE and PMA Application"
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