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FDA Guidance Non-Clinical
Engineering Tests and Recommended
Labeling for Intravascular Stents and
Associated Delivery Systems

« ASTM F2004

ASTM F2082

« ASTM F2129

ASTM G71

ASTM F2081

« ASTM F2079

ASTM F2394

FDA Guidance Establishing Safety
and Compatibility of Passive
Implants in the MR (Magnetic
Resonance) Environment

ASTM F2052

ASTM F2213

« ASTM F2182

ASTM F2119

IEC 60601-2-33

- 1SO 25539-1
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(Coating
Characterization)
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@ Materials analysis_Polymer
@ Chemical analysis_Polymer
@ Chemical analysis_Drug
® Drug content
® Dose density
® Drug content along stent length
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(6) #c == (Particulate evaluation)
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6. 2 ¥ 4p 7 1132
(Biocompatibility test)
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a. w3 (g% (Cytotoxicity)
b. E&c#E# (Sensitization)
c. g £ p {lgezdB (Irritaion / Intracutaneous
reactivity)
d & I”JL > P4 iR (Acute systemic toxicity)
e. LTT&MZ2 THMES HE% (Subacute and
Subchronic toxicity)
f. A %3 2% (Genotoxicity)
g. 1> #% (Implantation)
h. & /%4p % 1 (Hemocompatibility)
i JiEF % (Chronic toxicity)
j. Iz (Carcinogenicity)
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a. w3 PE% (Cytotoxicity)

b. :@fﬁé% (Sensitization)
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d. A2 P M3 3% (Acute systemic toxicity)

e. = %4p % 1 (Hemocompatibility)
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applicable) -

#Fok& 3 (Design) :
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(1) =% 4 v szt il s 23 (Study population demographics and baseline parameters) »
(2) %ok k2 i # & (treatment baseline) 2 » ¥ 4 #z(vessel characteristics)
(3) =% >{rer 5 »xit %% (Safety and effectiveness results) :
a. i & 3#%;% % 4p 1% (Primary endpoints) 2 =t & %% % % 45 % (Secondary endpoints) & % <
.23t Kaplan-Meier estimates 4 17 target vessel failure (TVF) ~ target lesion revascularization
(TLR) -~ target vessel revascularization (TVR) % ; »<45 # » % major adverse cardiac events (MACE) -
major adverse events (MAE) % % 2 45 1%2 free survival -
c.Z#®& %% ¢ & 7 Keyangiographic results ~ stent thrombosis ~ incomplete apposition ~ intravascular
ultrasound (IVUS)‘:i‘ EAWAR
(4) #F% %R %HEL (Summary of results) -
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2. WERFLE ¢ (EC)E w P ¥ &5¥ 25 (EMEA)Z 4. (Documents)

(1) Council Directive 93/42/EEC concerning medical devices, last amended by Directive 2007/47/EC of the
European Parliament and of the Council.

(2) EMEA/CHMP/EWP/110540/2007: Guideline on the clinical and non clinical evaluation during the
consultation procedure on medicinal substances contained in drug-eluting (medicinal substance-eluting)
coronary stents.

(3) MEDDEV 2.7.1(2008) Evaluation of clinical data: A guide for manufacturers and notified bodies. Appendix 1 :
Clinical Evaluation of Coronary Stents.

3. W& &¥H ¢§™E 2R (FDA Guidance Documents)

(1) Supplement Definitions, Bundling Multiple Devices in a Single Application, and Fees for Combination
Products.

(2) Combination Products: Submission and Resolution of Formal Disputes Regarding the Timeliness of Premarket
Review of a Combination Product (Dispute Resolution Guidance).

(3) Content and Format of Investigational New Drug Applications (INDs) for Phase 1 Studies of Drugs, Including
Well-Characterized, Therapeutic, Biotechnology-derived Products.

(4) Current Good Manufacturing Practice for Combination Products.

(5) Dissolution Testing of Immediate Release Solid Oral Dosage Forms.

(6) Drug Master Files.

(7) Drug Metabolism/Drug Interaction Studies in the Drug Development Process: Studies In Vitro.

(8) Environmental Assessment of Human Drug and Biologics Applications.

(9) Estimating the Safe Starting Dose in Clinical Trials for Therapeutics in Adult Healthy Volunteers.

(10) Extended Release Oral Dosage Forms: Development, Evaluation, and Application of In Vitro/In Vivo
Correlations.

(11) Format and Content of the Human Pharmacokinetics and Bioavailability Section of an Application.

(12) Format and Content of the Nonclinical Pharmacology/Toxicology Section of an Application.

(13) How to Write a Request for Designation.

(14) Immunotoxicology Evaluation of Investigational New Drugs INDs for Phase 2 and Phase 3 Studies:
Chemistry, Manufacturing, and Controls Information.

(15) Master Files: Part 111 — Guidance on Scientific and Technical Information.

(16) Nonclinical Studies for Development of Pharmaceutical Excipients.

(17)PAT — A Framework for Innovative Pharmaceutical Development, Manufacturing, and Quality Assurance.

(18) Premarket Approval Application Modular Review.

(19) Single Dose Acute Toxicology Testing for Pharmaceuticals.
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(20) Submitting Supporting Documentation in Drug Applications for the Manufacture of Drug Substances.

(21) Submitting Documentation for the Manufacturing of and Controls for Drug Products.

(22) Coronary Drug-Eluting Stents - Nonclinical and Clinical Studies (draft) 2008/03/26.

(23) Non-Clinical Engineering Tests and Recommended Labeling for Intravascular Stents and Associated Delivery
Systems 2010/04/18.

(24) Coronary Drug-Eluting Stents - Nonclinical and Clinical Studies -Companion Document (draft) 2008/04/07.

(25) General Considerations for Animal Studies for Cardiovascular Devices 2010/07/29.

. ¥ R RS R € 1+ (ASTM Standards)

(1) ASTM F138 Standard Specification for Wrought 18Chromium-14Nickel-2.5Molybdenum Stainless Steel Bar
and Wire ASTM for Surgical Implants.

(2) ASTM F1984-99 Whole Complement Activation in Serum by Solid Materials.

(3) ASTM F2004 Standard Test Method for Transformation Temperature of Nickel-Titanium Alloys by Thermal
Analysis.

(4) ASTM F2052 Standard Test Method for Measurement of Magnetically Induced Displacement Force on
Medical Devices in the Magnetic Resonance Environment.

(5) ASTM F2065-00el Alternative Pathway Complement Activation in Serum by Solid Materials.

(6) ASTM F2079 - 09 Standard Test Method for Measuring Intrinsic Elastic Recoil of Balloon-Expandable
Stents.

(7) ASTM F2081 - 06 Standard Guide for Characterization and Presentation of the Dimensional Testing of
Vascular Stents.

(8) ASTM F2082 Standard Test Method for Determination of Transformation Temperature of Nickel- Titanium
Shape Memory Alloys by Bend and Free Recovery.

(9) ASTM F2119 Standard Test Method for Evaluation of MR Image Artifacts from Passive Implants.

(10) ASTM F2129 Standard Test Method for Conducting Cyclic Potentiodynamic Polarization Measurements to
Determine the Corrosion Susceptibility of Small Implant Devices.

(11) ASTM F2182 Standard Test Method for Measurement of Radio Frequency Induced Heating Near Passive
Implants During Magnetic Resonance Imaging.

(12) ASTM F2213 Standard Test Method for Measurement of Magnetically Induced Torque on Medical Devices in
the Magnetic Resonance Environment.

(13) ASTM F2394 Standard Guide for Measuring Securement of Balloon Expandable Vascular Stent Mounted on
Delivery System.

(14) ASTM F2503 Standard Practice for Marking Medical Devices and Other Items for Safety in the Magnetic
Resonance Environment.

(15) ASTM F746 Standard Test Method for Pitting or Crevice Corrosion of Metallic Surgical Implant Materials.

(16) ASTM G71 -81 Standard Guide for Conducting and Evaluating Galvanic Corrosion Tests in Electrolytes
Susceptibility of Small Implant Devices.

. F%BE SR foit € 32 2. (ICH Guidance Documents)

(1) Q1A(R2) Stability Testing of New Drug Substances and Products.

(2) Q1B Photostability Testing of New Drug Substances and Products.

(3) Q1D Bracketing and Matrixing Designs for Stability Testing of New Drug Substances and Products.

(4) Q2B Validation of Analytical Procedures: Methodology.

(5) Q3A(R) Impurities in New Drug Substances.

(6) Q3B(R) Impurities in New Drug Products.

(7) Q3C Impurities: Residual Solvents, December.

(8) Q6A Specifications: Test Procedures and Acceptance Criteria for New Drug Substances and New Drug
Products: Chemical Substances.

(9) S2B Genotoxicity: A Standard Battery for Genotoxicity Testing of Pharmaceuticals.

(10) S7A Safety Pharmacology Studies for Human Pharmaceuticals.

(11) S2A Specific Aspects of Regulatory Genotoxicity Tests for Pharmaceuticals.

. RA%EET 14 R ¢ 1% (IEC Standard)

(1) 1EC 60601 Medical electrical equipment — Part 2-33: Particular requirements for the safety of magnetic
resonance equipment for medical diagnosis.

. A EE 25% 1& & (1SO Standards)

(1) 1SO 10993-1 (2003) Biological evaluation of medical devices - Part 1: Evaluation and testing within a risk
management system.

(2) 1SO 10993-1 (2009) Biological evaluation of medical devices -- Part 1: Evaluation and testing within a risk
management system.

(3) 1SO 10993-10 (2010) Biological evaluation of medical devices - Part 10: Tests for irritation and skin
sensitization.

(4) 1SO 10993-11 (2006) Biological evaluation of medical devices - Part 11: Tests for systemic toxicity.
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(5) 1SO 10993-12 (2006) Biological evaluation of medical devices — Part 12: Sample preparation and reference.

(6) 1SO 10993-2 (2006) Biological evaluation of medical devices — Part 2: Animal welfare requirements.

(7) 1SO 10993-3 (2003) Biological evaluation of medical devices - Part 3: Tests for genotoxicity, carcinogenicity
and reproductive toxicity.

(8) 1SO 10993-4 (2002) Biological evaluation of medical devices - Part 4: Selection of tests for interactions with
blood.

(9) 1SO 10993-5 (2009) Biological evaluation of medical devices - Part 5: Tests for in vitro cytotoxicity.

(10) ISO 10993-6 (2007) Biological evaluation of medical devices -- Part 6: Tests for local effects after
implantation.

(11) 1ISO 10993-7 (2008) Biological evaluation of medical devices -- Part 7: Ethylene oxide sterilization residuals.

(12) 1ISO 11607 (1994) Packaging for terminally sterilized medical devices.

(13) ISO 2248 (1985) Packaging — Complete, filled transport packages — Vertical impact test by dropping.

(14) 1SO 8318 (2000) Packaging — Complete, filled transport packages and unit loads — Sinusoidal vibration tests
using a variable frequency.

(15) 1ISO11135-1 (2008) Sterilization of health care products - Ethylene oxide - Part 1: Requirements for
development, validation.

(16) 1SO11137-1 (2006) Sterilization of health care products -- Radiation -- Part 1: Requirements for development,
validation and routine control of a sterilization process for medical devices.

(17)1SO 25539-1 (2005) Cardiovascular implants -- Endovascular devices -- Part 1: Endovascular prostheses.

(18) ISO 25539-2 (2008) Cardiovascular implants -- Endovascular devices -- Part 2: Vascular stents.

. ¥ R# (USP)

(1) <788> Particulate Matter in Injections (Small Volume)

(2) <85> Bacterial Endotoxins

(3) <71> sterility

(4) <151> Rabbit Pyrogen Test

(5) <724> Drug Release

(6) <905> Content Uniformity
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