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Guideline for development of custom-made osteosynthesis devices
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Implants for surgery - Test solutions and environmental conditions for
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(18) ISO 16429 Implants for surgery - Measurements of open-circuit potential to assess
corrosion behavior of metallic implantable materials and medical devices
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tRE*BBEBT2EFNOEFIRET S50, 7/ — FHBHMBOEREIENIFE EBRILEEAR
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1+ »’C?R,” 1+ w’C’R, 1+ »’C?R,” 1+ w’C’R,
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(1) BWMIZFEE A4 MHENE, BEAEWRERE, p. 27

(2) HHREZE : [GAKF (E#HIR), FILHAR, p. 205.

() BEHIEZEZE : [CH&EF (BfHMR), FiLHhRk, p. 362.

(4) JIS T 0310 D fEEHR

(5) NDIS 3425 #hs#tdIE WRIEZR, BAFERIZEEERS, 2008
(6) JISZ 2300 JEEEIERRERAEE, 2009, p.84~p.87.
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(5)

(6)

Q)
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(9)

ISO 6475, Implants for surgery -- Metal bone screws with asymmetrical thread and
spherical under-surface -- Mechanical requirements and test methods

ISO 6892, Metallic materials-Tensile testing at ambient temperature

ISO 9585, Implants for surgery -- Determination of bending strength and stiffness of
bone plates

ASTM E8 / E8M, Standard Test Methods for Tension Testing of Metallic Materials
ASTM F382, Standard Specification and Test Method for Metallic Bone Plates

ASTM F384, Standard Specifications and Test Methods for Metallic Angled Orthopedic
Fracture Fixation Devices

ASTM F543, Standard Specification and Test Methods for Metallic Medical Bone
Screws

ASTM F2180, Standard Specification for Metallic Implantable Strands and Cables

JIS Z 2241, ERMHMEIRFAERT A

(10) JISG 0577 RTYLARHOABELMBITEAE
(11) TSTO0013 FHEL I alL—YavIZkdERBEANIZ (%) BEESHKE=L BB) BRATLD

R EFHE T A

(12) JISTO0305 #HpUFRDTHOEEEEEIEMERARAE

H PRI ER RS E

(1)

(2)

3

(4)

(®)

(6)

(7

(8)

ISO 10993-1, Biological evaluation of medical devices -- Part 1: Evaluation and testing
within a risk management process

ISO 10993-2, Biological evaluation of medical devices -- Part 2: Animal welfare
requirements

ISO 10993-3, Biological evaluation of medical devices -- Part 3: Tests for genotoxicity,
carcinogenicity and reproductive toxicity

ISO 10993-4, Biological evaluation of medical devices -- Part 4: Selection of tests for
interactions with blood

ISO 10993-5, Biological evaluation of medical devices -- Part 5: Tests for in vitro
cytotoxicity

ISO 10993-6, Biological evaluation of medical devices -- Part 6: Tests for local effects
after implantation

ISO 10993-7, Biological evaluation of medical devices -- Part 7. Ethylene oxide
sterilization residuals

ISO 10993-9, Biological evaluation of medical devices -- Part 9: Framework for

identification and quantification of potential degradation products
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(9)

ISO 10993-10, Biological evaluation of medical devices -- Part 10: Tests for irritation

and delayed-type hypersensitivity

(10) 1SO 10993-11, Biological evaluation of medical devices -- Part 11: Tests for systemic
toxicity

(11) 1SO 10993-12, Biological evaluation of medical devices -- Part 12: Sample preparation
and reference materials

(12) 1SO 10993-13, Biological evaluation of medical devices -- Part 13: Identification
and quantification of degradation products from polymeric medical devices

(13) 1SO 10993-14, Biological evaluation of medical devices -- Part 14: Identification
and quantification of degradation products from ceramics

(14) 1SO 10993-15, Biological evaluation of medical devices -- Part 15: Identification
and quantification of degradation products from metals and alloys

(15) 1SO 10993-16, Biological evaluation of medical devices -- Part 16: Toxicokinetic study
design for degradation products and leachables

(16) 1SO 10993-17, Biological evaluation of medical devices -- Part 17: Establishment of
allowable limits for leachable substances

(17) 1SO 10993-18, Biological evaluation of medical devices -- Part 18: Chemical
characterization of materials

(18) JIST 0993-1, EMMABZDEYFHITM— 1 #B: FFM & & UHER

(19) JIST 0301, €BRA > 77 ¥ MR OMMKE S T A %

(20) TSTO0011, FEBDEFUVREADERSE

EEMHEE

(1) 1SS0 5832-1, Implants for surgery -- Metallic materials -- Part 1: Wrought stainless steel

(2) 1SO 5832-2, Implants for surgery -- Metallic materials -- Part 2: Unalloyed titanium

(3) 1SO 5832-3, Implants for surgery -- Metallic materials -- Part 3: Wrought titanium
6-aluminium 4-vanadium alloy

(4) 1SO 5832-11, Implants for surgery -- Metallic materials -- Part 11: Wrought titanium
6-aluminium 7-niobium alloy

(5)  1SO 7153-1, Surgical instruments -- Metallic materials -- Part 1: Stainless steel

(6) ASTM A276, Standard Specification for Stainless Steel Bars and Shapes

(1) ASTM F67, Standard Specification for Unalloyed Titanium for Surgical Implant
Applications (UNS R50250, UNS R50400, UNS R50550, UNS R50700)

(8) ASTM F75, Standard Specification for Cobalt-28Chromium-6 Molybdenum Alloy
Castings and Casting Alloy for Surgical Implants (UNS R30075)

(90 ASTM F90, Standard Specification for Wrought Cobalt-20Chtomium-15Tungsten-10Nickel

Alloy for Surgical implant Applications (UNS R30605)
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(10)

(1

(12)

(13)

(14)
(15)

(16)

an

(18)

(19)

(20)
(21)
(22)
(23)
(24)
(25)
(26)
27
(28)

ASTM F136, Standard Specification for Wrought Titanium-6Aluminum-4Vanadium
ELI (Extra Low Interstitial) Alloy for Surgical Implant Applications (UNS R56401)
ASTM F138, Standard Specification for Wrought 18Chromium-14Nickel-2.5Molybdenum
Stainless Steel Bar and Wire for Surgical Implants (UNS S31673)

ASTM F139, Standard Specification for Wrought 18Chromium-14Nickel-2.5Molybdenum
Stainless Steel Sheet and Strip for Surgical Implants (UNS S31673)

ASTM F620, Standard Specification for Alpha Plus Beta Titanium Alloy Forgings for
Surgical Implants

ASTM F621, Standard Specification for Stainless Steel Forgings for Surgical Implants
ASTM F648, Standard Specification for Ultra-High-Molecular-Weight Polyethylene
Powder and Fabricated Form for Surgical Implants

ASTM F799, Standard Specification for Cobalt-28Chromium-6Molybdenum Alloy
Forgings for Surgical Implants (UNS R31537, R31538, R31539)

ASTM F1091, Standard Specification for Wrought
Cobalt-20Chromium-15tungsten-10Nickel Alloy Surgical Fixation Wire (UNS R30605)
ASTM F1314, Standard Specification for Wrought Nitrogen Strengthened
22Chromium-13Nickel-5Manganese-2.5Molybdenum Stainless Steel Alloy Bar and
Wire for Surgical Implants (UNS S20910)

ASTM F1472, Standard Specification for Wrought Titanium-6Aluminum-4Vanadium
Alloy for Surgical Implant Applications (UNS R56400)

JIS G 4303, AT LRl

JIS G 4305, AEEER T L AR E & VT

JIS G 4308, R T L REM#EH

JIS G 4309, R T L AR

JIS G 4314, [FRARX T2 L AR

JIS G 4315, MEEERARAT v L AR

JISH 4600, FR VB LUFE v EE—RELUE

JISH 4650, FRUELUF2 U EL—E

JISH 4670, FR Vv ELUVF L U EE—R

ESPERERSI
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(2)
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TRE 16 £ 11 B 15 BT ITEEEBZEE No.19 EL 5 BEEERE SR EEEERERILS
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TRR 17 £ 2 A 16 B ITEB#EHEE 0216003 5 EEFBHEEERLRAEEECEEERKL
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TR 15 5 3 A 19 BT ITEEMIEERE No.36 BEEFHAEEREETHEREEHERIEY
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BEETERMT) [CHED. BRELIUERRICKERENHY . BEEALKDOEBEES S WEKRFIC
AIRRGRYBEIELEARZ LA FRADRAENROONT NS, hRAZLAA FHEDER
T&Y. EREFHORR. RHUNEVDERR, 1 TS5 bORFait (MAFHOEM .
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2. HEHBEN
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L. AAMGAIESABERTELNMGE L ENH D, . REMGILOEZECTHEBRTFHME
MERIZH D=, BEMEBEAITDIBICEGSEILOICE. HRZ LA FATKREE G
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3. WRBLAA FANTEAET DGR A
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NABLAA FATESICET 2 XMAETHERER 2 1TRY, B2CE. RXOARFELIE
BIBDER@E). WX TOECFEHROERE (b)), 12T FOBKDH (¢) ARENTLVS,
BE, A2 )T ZRDICRRITEFNRDEMAR 51 5, 4000 HIE N TRREIEH R T L DAEHIE
ABESNTEY., BEBERIEHATEAHIP’BEEREAFULOBBEERL TS, =, B
WEGEH 5D EEFRBR~DHEGEFNE Roh, BEFHTHERATIETHLIZENTEEINDS,
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+ Archives of Orthopaedic and Trauma Surgery
- Acta Chirurgiae orthopaedicae et Traumatologiae &echoslovaca
+ Acta Orthopaedica
+ Clinical Orthopaedics and Related Research
- International Orthopaedics
+ The Journal of Arthroplasty
+ The Journal of Bone Joint Surgery (Am) (Br)
+ Revue Chirurgie Orthopédique et Reparatrice de I’Appareil Moteur
- Zeitschrift fur Orthopadie und ihre Grenzgebiete
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4. hRBLAA FATEEOEERMEIR

NRZLA FRGOEETOLREGREE 3 IZRT, BEFE—LBRAEZE LV L—YRfE
ED2BEICRSERBEMNMERMGERTHS (K3a), WKDIRTT—FICEDIE, HEE
BLIHEFIZRE 3b) XU (C) IZTRT, BIROFBEILDHAHE 5T, FEHICIE C TRBELEEE
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ARCAM EBM S400 system ESOINT M270 SLM system
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SIFA3H#R 1) Murr LE et al. Microstructure and mechanical behavior of Ti-6Al-4V produced by rapid-layer manufacturing, for
biomedical applications. Journal of the Mechanical behavior of Biomedical Materials (2009) 2 20-32
2) Harryson OLA et al. Direct metal fabrication of titanium implants with tailored materials and mechanical
properties using electron beam melting technology. Materials Science and Engineering C (2008) 28 366-373
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Maximum von Mises stress on BP. (MPa)

Stem | Head | Femur | Cement
Type A | 159 | 173 30
Type B | 159 | 173 37
Type C | 157 | 172 43

Type D | 162 | 188 31 8
Type E| 162 | 188 32 10
Type F | 160 | 188 42 9 BP

Maximum von Mises stress on THA. (MPa) FEM analysis conditions for BP and HIP

Stem | Head | Femur | Cement Conditions Cementless Cemented MPa
Type G | 160 | 213 | 30 5P o
Type H| 160 | 213 30 Young Type A Type D i g‘:
Type | | 162 | 214 | 243 Young-adult Type B Type E :g
Type J | 162 | 214 31 8 Senior-adult Type C Type F 15
Type K| 155 | 214 31 1 Hip 6
Type L | 162 | 214 31 16 No Loosening Type G Type J 3
40% Loosening Type H Type K
100% Loosening Type | Type L THA (Type 1)

BEHR - Bl |/E, RF FXT, £FE R, T B EEK/ A4 AH=UX, Vol.30, 2009- p.307-312.
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