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QMS Standard ISO 13485

ISO 13485:2003 Medical devices — Quality
management systems — Requirements for regulatory
purposes.

ISO 13485:1996 Section 4.4 Design Controls. Intent
very similar to that of 21 CFR 820.30
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21 CFR 820.30 
“All manufacturers (including specification developers) 

of Class II and III devices and select Class I devices 
are required to follow DESIGN CONTROLS [§820.30] 
during the development of their device.”
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“The DESIGN CONTROL requirements are basic
controls needed to ensure that the device being
designed will perform as intended when produced for
commercial distribution.”
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“Waterfall” Design Process



LECTURE 9 MEDICAL DEVICE DESIGN 17

Verification loop from Design 
Output to Design Input

Validation loop that demonstrates 
that the medical device satisfies 

user needs

Two Feedback Loops
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Design Verification – Evidence that 
the manufacturer made the product 

right

Design Validation – Evidence that the 
manufacturer made the right 

product

Verification and Validation
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Product Development Process Functions 
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Biological Compatibility ISO 10993
ISO 10993-1:2018, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk management process
ISO 10993-2:2006, 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
ISO 10993-10, Biological evaluation of medical devices — Part 10: Tests for irritation and skin sensitization
ISO 10993-11:2017, Biological evaluation of medical devices — Part 11: Tests for systemic toxicity
ISO 10993-12, Biological evaluation of medical devices — Part 12: Sample preparation and reference materials
ISO 10993-13, Biological evaluation of medical devices — Part 13: Identification and quantification of degradation products from polymeric medical
devices
ISO 10993-14, Biological evaluation of medical devices — Part 14: Identification and quantification of degradation products from ceramics
ISO 10993-15, Biological evaluation of medical devices — Part 15: Identification and quantification of degradation products from metals and alloys
ISO 10993-16, Biological evaluation of medical devices — Part 16: Toxicokinetic study design for degradation products and leachables
ISO 10993-17, Biological evaluation of medical devices — Part 17: Establishment of allowable limits for leachable substances
ISO 10993-18, Biological evaluation of medical devices — Part 18: Chemical characterization of materials within a risk management process
ISO 10993-19: Biological evaluation of medical devices — Part 19: Physico-chemical, morphological and topographical characterization of materials
ISO/TS 10993-20, Biological evaluation of medical devices — Part 20: Principles and methods for immunotoxicology testing of medical devices
ISO 14971:2007, Medical devices — Application of risk management to medical devices
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The physico-chemical characterization (within the bulk or surface structure) and the other specific properties (i.e.
electrical, mechanical, and eventually of biodegradation) must be carried out on the raw materials.

The in vitro characterization (with live tissues) of the materials and performances of the biomedical device prototype is
necessary preliminary to the evaluation of their biocompatibility.

These data should be compared with the results at the end of each phase of the productive process (manufacturing,
sterilization, packaging, stockage) that can affect the stability of the device and compromise its safety and its
effectiveness of use.

The biocompatibility check is performed only on devices that have passed these preliminary tests. The main
advantages of in vitro tests are related to low costs, the small size of the equipment required and the relative speed of
execution that allows to quickly evaluate, and compare, many materials and many devices.

In vitro tests are currently considered effective for a preliminary assessment of the biocompatibility of materials. As
with any other model, also in this case a lot of attention must be paid in interpreting the results, avoiding risky
extrapolations.

Biological Testing: Testing for evaluation


