
Non-active surgical implants — 
Implant coating — Best practices 
for coating system assessment
Implants chirurgicaux non actifs — Revêtement de l'implant — 
Bonnes pratiques pour l'évaluation du système de revêtement

Technical 
Report

ISO/TR 4234

First edition 
2026-03

Reference number 
ISO/TR 4234:2026(en) © ISO 2026

Sample Document
get full document from standards.iteh.ai

ISO/TR 4234:2026  •  https://standards.iteh.ai/catalog/standards/iso/5e2291fa-9563-48b0-b7b3-a4795225a94d/iso-tr-4234-2026

https://standards.iteh.ai/catalog/standards/iso/5e2291fa-9563-48b0-b7b3-a4795225a94d/iso-tr-4234-2026
https://standards.iteh.ai/catalog/standards/iso/5e2291fa-9563-48b0-b7b3-a4795225a94d/iso-tr-4234-2026


ii

ISO/TR 4234:2026(en)

﻿
© ISO 2026 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2026
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on 
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below 
or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

Sample Document
get full document from standards.iteh.ai

ISO/TR 4234:2026  •  https://standards.iteh.ai/catalog/standards/iso/5e2291fa-9563-48b0-b7b3-a4795225a94d/iso-tr-4234-2026

https://www.iso.org
https://standards.iteh.ai/catalog/standards/iso/5e2291fa-9563-48b0-b7b3-a4795225a94d/iso-tr-4234-2026
https://standards.iteh.ai/catalog/standards/iso/5e2291fa-9563-48b0-b7b3-a4795225a94d/iso-tr-4234-2026


ISO/TR 4234:2026(en)

Foreword.....................................................................................................................................................................................................................................................iv
Introduction..............................................................................................................................................................................................................................................v
1	 Scope.............................................................................................................................................................................................................................................. 1
2	 Normative references.................................................................................................................................................................................................. 1
3	 Terms and definitions................................................................................................................................................................................................. 1
4	 Guidance for coating system assessment............................................................................................................................................... 3

4.1	 General.........................................................................................................................................................................................................................3
4.2	 Foundational considerations...................................................................................................................................................................3

4.2.1	 Coating system...................................................................................................................................................................................3
4.2.2	 Outcome assessment....................................................................................................................................................................5

4.3	 Coating assessment guide...........................................................................................................................................................................5
4.3.1	 General......................................................................................................................................................................................................5
4.3.2	 Explanation of flowchart..........................................................................................................................................................6

Annex A (informative)  Example flowcharts............................................................................................................................................................ 8
Bibliography.......................................................................................................................................................................................................................................... 10

iii

﻿
© ISO 2026 – All rights reserved

Contents� Page

Sample Document
get full document from standards.iteh.ai

ISO/TR 4234:2026  •  https://standards.iteh.ai/catalog/standards/iso/5e2291fa-9563-48b0-b7b3-a4795225a94d/iso-tr-4234-2026

https://standards.iteh.ai/catalog/standards/iso/5e2291fa-9563-48b0-b7b3-a4795225a94d/iso-tr-4234-2026
https://standards.iteh.ai/catalog/standards/iso/5e2291fa-9563-48b0-b7b3-a4795225a94d/iso-tr-4234-2026


ISO/TR 4234:2026(en)

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 of electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO document 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).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 150, Implants for surgery.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Coatings for surgical implants are widely used in the medical device industry. These coatings are 
sophisticated systems involving the coating, the coating interface and substrate(s) to the coating. Due 
to this increasing complexity and variability of coating systems, tools for the consistent assessment of 
their performance and suitability to their application (i.e. their service environment) are increasingly 
necessary. Specifically, herein the assessment of coating systems is described from design, functional and 
manufacturing perspectives.

As described in ISO 17327-1, an  implant coating is a layer of material with any different property than 
the natural surface of the substrate that it is intentionally added [upon] and it is designed to have specific 
physical features such as dimension, phase and coverage as well as mechanical, physical, optical, electrical, 
bonding and perhaps other properties such as elution. A coating also can have specific interactions with the 
contacting tissues, that can lead to the tissue’s biological reactions to the coating and the tissue’s impact on 
the coating.

A coating has multiple intended functions, such as allowing easier delivery, achieving optimal tissue 
integration and supporting the proper functioning of the device. The functions of a coating are supported 
by a coating’s characteristics and intended use conditions in the patient. This drives the coating evaluation 
work into two areas: 

a)	 coating characterization per design; and 

b)	 functional evaluation in context of the finished products for the patients. 

Although these two areas can overlap, e.g. lubricity of the lubricious coating where both the designer and 
user see the same thing from the patient’s function perspective, these two perspectives can also diverge 
significantly from a coating characteristic testing perspective.

A coating and the substrate upon which the coating is placed make up a system that is intimately connected 
through the interface such that the coating can have an effect on the substrate and the substrate can have an 
effect on the coating. Some coatings are multi-layered, and as such, they can have multiple coating-substrate 
and coating-coating interfaces to consider. The substrate and intermediate surface can require pre-
treatment such as roughening and cleaning, the use of process and post coating finishing can be necessary. 
Due to this complexity, it is possible that some unintended chemicals, physical structures or properties can 
be present in the final product. Therefore, the process is not only considered for producing the coating but 
can also impart characteristics to the coating. For this reason, both the pre- and post-coating processes are 
evaluated when determining the necessary biological functions and safety of a coating system.

A coating is usually made with a validated manufacturing process, that can involve one or more steps or 
technologies. It is common that multiple parties are involved in designing and manufacturing finished 
devices for medical uses. All parties have to be aware of the intended use of the materials, components and 
product that they produce. Blind use of materials, components and processes to make finished products 
cannot only add risks to the quality control but also add burden to be compliant to regulations.
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