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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 to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters.<:
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenanc~ 1re
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria necded for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document riic v be che subject of
patent rights. ISO shall not be held responsible for identifying any or all such natent .ights. Details of
any patent rights identified during the development of the document will be in t. e Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for th~ cs.veii<nce of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, th: meaning of ISO specific terms and
expressions related to conformity assessment, as well as.infc ‘mation about ISO’s adherence to the
World Trade Organization (WTO) principles in the Technical Birriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Commi'tee 1S3/TC 194, Biological and clinical evaluation of
medical devices.

Alist of all parts in the ISO 10993 series can L e ferind on the ISO website.
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Introduction

This document is intended as guidance for the biological evaluation of medical devices that contain,
generate or are composed of nanomaterials. Multiple definitions have been developed for the term
nanomaterial. For the purposes of this document, the ISO definition will be used: A material is considered
a nanomaterial when it has a size at the nanoscale including external and internal dimensions, i.e. when
it has a size or is composed of structures with a length of approximately between 1 nm and 100 nm
(ISO/TS 80004-1:2015). For regulatory purposes, it is advisable to check if specific national or regional
regulatory definitions are applicable. It should be realized that other characteristics (e.g. nanospecific
properties) might also be included in such definitions.

Morphological structures created on the surface of a medical device can also have sizes in the nanoscale.
Therefore, possible effects of such structures on the biological response to the device also neea *o L=
considered.

Nano-objects having a length range from 1 nm to 100 nm can be generated during the 11[= cycie of a
medical device, so the evaluation of possible adverse effects due to the generation of nano-objects either
from preparation, use, wear or degradation of medical devices needs to be addressed. This applies to
medical devices manufactured using nanomaterials and medical devices that ai» ma.. ufactured not
using nanomaterials but having the potential to generate nanoscale wear and/o1 deg.adzcion particles.
For the biological evaluation of medical devices, knowledge on the potential geeracion and/or release
of nano-objects from such materials is essential.

The procedures as described in the ISO 10993 series for the biologi-a evaluation of medical devices
can be used for the biological evaluation of those medical devices tha. contain nano-objects that are
not released from such a device as they are an integrated part ¢ thi device. However, when release
of the nano-objects is possible, a safety evaluation should .1so bhe performed on the released nano-
objects. In addition to evaluating a medical device, nanom=*eri:l components or constituents can also
be separately evaluated.

This document provides trained professionals, in the context of medical device evaluation, a general
approach to biological evaluation of nanomaterial:ai1 d auadresses how the other parts of the ISO 10993
series can be used when dealing with the evaluatio.: o1 nanomaterials. It is likely that the various assays
as described in the ISO 10993 series are not .lwdvs appropriate as such in the testing of nanomaterials.
Nanomaterials by themselves can be presant s rowders or colloid dispersions, but also can be present
in medical devices while incorporated ir a n:atrix, as nanostructured material or as surface structures
on materials and/or medical devices:-Ii  general, nanomaterials themselves need to be evaluated
instead of extracts as usually usec wien testing biomaterials or medical devices. Nanomaterials pose
specific challenges when applyii g t.-tsystems commonly used for medical device evaluation and when
interpreting test results.

The field of nanotechnology, dcvelopment of nanomaterials and the evaluation of potential toxicity
of such materials are‘vmerging fields and this document represents only the knowledge at the time
of writing. Althcagh app.opriate tools and methods for evaluation of nanomaterials are still under
development, data un ti.e characteristics and biological effects of nanomaterials should be provided in
order to addre:s safeiry issues in their application in the medical device field, taking into consideration
arisk/beneli* ai alysis.

This doc 'ment provides guidance on how to perform a biological evaluation for those medical devices
that /cuntaig, generate, or are composed of nanomaterials within a risk management process as
desc.ibeu in ISO 10993.

vi © ISO 2017 - All rights reserved


https://www.stdhive.com/standards/bs-pd-isotr-10993-222017-pdf/

PD ISO/TR 10993-22:2017
TECHNICAL REPORT ISO/TR 10993-22:2017(E)

Biological evaluation of medical devices —

Part 22:
Guidance on nanomaterials

1 Scope

This document describes considerations for the biological evaluation of medical devices that are
composed of or contain nanomaterials. In addition, this guidance can also be used for *he >valuation
of nano-objects generated as products of degradation, wear, or from mechanical rrea*me.t processes
(e.g. in situ grinding, polishing of medical devices) from (components of) medic.' devices that are
manufactured not using nanomaterials.

This document includes considerations on the:

— characterization of nanomaterials;

— sample preparation for testing of nanomaterials;

— release of nano-objects from medical devices;

— toxicokinetics of nano-objects;

— Dbiological evaluation of nanomaterials;

— presentation of results;

— risk assessment of nanomaterials in the ¢ »ante’t of medical device evaluation;
— biological evaluation report;

— nanostructures on the surface ~f a »iedical device, intentionally generated during the engineering,
manufacturing or processing >f a medical device.

The following are excluded re.m this document:

— natural and biologicc! nanomaterials, as long as they have not been engineered, manufactured or
processed for vse i1 a rnedical device;

— intrinsic n2nostructures in a bulk material;

— nanostiucuires on the surface of a medical device, generated as an unintentional by-product during
the engincering, manufacturing or processing of a medical device.

NUTE Examples of unintentional nanostructures on the surface of a medical device are extrusion draw lines
ond1nachil ing/tool marks.

This document is intended to provide a general framework and highlights important aspects which
need to be considered when assessing the safety of medical devices composed of, containing and/or
generating nano-objects. Additionally, the document identifies several common pitfalls and obstacles
which have been identified when testing nanomaterials compared to bulk materials or small molecule
chemical species. As a technical report (TR), this document represents the current technical knowledge
related to nanomaterials. No detailed testing protocols are outlined or provided. This document can
serve as a basis for future documents containing detailed protocols with a focus on nanomaterial
testing.
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