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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an
International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qﬂe of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible foi

o@/e}wtifying any or all such patent rights.
ISO 10993-16 was prepared by Technical Com@'sttee ISO/TC 194, Biological evaluation of medical devices.

This second edition cancels and replaces the fir&dition (ISO 10993-16:1997), which has been technically

revised. 0

ISO 10993 consists of the following parts, under the ger%ltitle Biological evaluation of medical devices:

*

— Part 1: Evaluation and testing within a risk managemeﬁ@ocess

— Part 2: Animal welfare requirements é

o

— Part 3: Tests for genotoxicity, carcinogenicity and reproductive @/C/ty

2

— Part 4: Selection of tests for interactions with blood @
— Part 5: Tests for in vitro cytotoxicity %
— Part 6: Tests for local effects after implantation 0’6

— Part 7: Ethylene oxide sterilization residuals

— Part 9: Framework for identification and quantification of potential degradation pro@tL

— Part 10: Tests for irritation and skin sensitization (p

— Part 11: Tests for systemic toxicity

— Part 12: Sample preparation and reference materials

— Part 13: Identification and quantification of degradation products from polymeric medical devices
— Part 14: Identification and quantification of degradation products from ceramics

— Part 15: Identification and quantification of degradation products from metals and alloys
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— Part 16: Toxicokinetic study design for degradation products and leachables
— Part 17: Establishment of allowable limits for leachable substances
— Part 18: Chemical characterization of materials

— Part 19: Physico-chemical, morphological and topographical characterization of materials [Technical
Specification]

— Part 20: Prgfles and methods for immunotoxicology testing of medical devices [Technical Specification]
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Introduction

Toxicokinetics describe the absorption, distribution, metabolism and excretion, with time, of foreign
compounds in the body. Essential to the evaluation of the safety of a medical device is consideration of the
stability of the material(s) in vivo and the disposition of intended and unintended leachables and degradation
products. Toxicokinetic s\udies can be of value in assessing the safety of materials used in the development
of a medical device or i cidating the mechanism of observed adverse reactions. Toxicokinetic studies can
also be applicable to medjeat devices containing active ingredients. The need for and extent of such studies
should be carefully considébd based on the nature and duration of contact of the device with the body
(see Annex A). Existing toxi olai,cal literature and toxicokinetic data can be sufficient for this consideration.

The potential hazard posed by dical device can be attributed to the interactions of its components or their
metabolites with the biological m. Medical devices can release leachables (e.g. residual catalysts,
processing aids, residual monom illers, antioxidants, plasticizers) and/or degradation products which

migrate from the material and have th tential to cause adverse effects in the body.

A considerable body of published litera exists on the use of toxicokinetic methods to study the fate of

chemicals in the body (see Bibliography). megthodologies and techniques utilized in such studies form the
basis of the guidance in this part of ISO 1 . Annex A provides a rationale for the use of this part of
ISO 10993.
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Biological evaluation of medical devices —

Part 16:
Toxicokinetic study design for degradation products and
leachables\
<s\O'
(@)
1 Scope Q)

This part of ISO 10993 give? inciples on how toxicokinetic studies relevant to medical devices should be
designed and performed. An A describes the considerations for inclusion of toxicokinetic studies in the

biological evaluation of medical c@%as.
%

The following referenced documents ar@n ispensable for the application of this document. For dated
references, only the edition cited applie s)‘ undated references, the latest edition of the referenced
document (including any amendments) applie @

2 Normative references

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

ISO 10993-2, Biological evaluation of medical devices — (’at 2: Animal welfare requirements

ISO 10993-12, Biological evaluation of medical devices&dDan‘ 12: Sample preparation and reference

materials
Q,

ISO 10993-17, Biological evaluation of medical devices — Par@: Establishment of allowable limits for
leachable substances /

ISO 10993-18, Biological evaluation of medical devices — Part 18: Che@‘al characterization of materials

ISO 14971, Medical devices — Application of risk management to medica@es

)

For the purposes of this document, the terms and definitions given in ISO 10993-1 and the following apply.

3 Terms and definitions

31
absorption
process by which a substance enters the blood and/or lymph system

3.2

bioavailability
extent of systemic absorption of specified substance
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