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Résumé

 Matériels et méthodes,
« Présentation / Discussion des résultats,

The use of biomaterials for tissue engineering and regenerative medicine applications has increased dra-
matically over recent years. However, the clinical uptake of a wide variety of biomaterials remains limited
due to adverse effects commonly exhibited by patients, which are caused by the host immune response.
Despite this, current in vitro evaluation standards (ISO-10993) for assessing the host response to bio-
materials have limitations in predicting the likelihoed of in vive biomaterial acceptance. Furthermore,
endotoxin contamination of biomaterials is rarely considered, despite its ability to significantly affect the
performance of biomaterials and engineered tissues. This review highlights the importance of the im-
mune response to biomaterials and discusses existing challenges and opportunities in the development
and standardised assessment of the immune response to biomaterials, including the importance of en-
dotoxin levels. In addition, the properties of biomaterials that impact the host immune response and the
exploitation of immunomodulatory biomaterials in regenerative medicine are explored. Finally, a stan-
dardised in vitro pathway of evaluating the immune response to biomaterials (hydrogels) and their re-
generative potential is proposed, aiming to ensure safety and consistency, while reducing costs and the
use of animals in the biomaterials research for tissue engineering and regenerative medicine.

Statement of significance

This review presents a critical analysis of the role of the interactions between the immune system and
biomaterials in determining the therapeutic success of biomaterial-based approaches. No such review ad-
dressing the lack of understanding of biomaterial-immune system interactions during the developmental
and pre-clinical stages of biomaterials, including the impact of the endotoxin levels of biomaterials on the
immune response, is published. As there is a lack of in vitro regulations to evaluate the immune response
to biomaterials, a standardised in vitro pathway to evaluate the immune response to biomaterials (hydro-
gels) and their immunomodulatory and regenerative potential for use in tissue engineering/regenerative
medicine applications is presented. The aim of the proposed pathway of biomaterial evaluation is to en-
sure safety and consistency in the biomaterials research community, while reducing costs and animal use
(through the concept of the 3R’s - reduction, refinement, and replacement of animals).
© 2022 The Authors. Published by Elsevier Ltd on behalf of Acta Materialia Inc.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0[)
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1. Introduction

bidity have warranted the search for alternative options [2]. The
use of biomaterials for this purpose presents an attractive option,

« Références bibliographiques

Current tissue engineering and regenerative medicine strategies
aim to restore the function of damaged tissues [1]. The current
gold standard is autografting (utilising a patient's tissue to enhance
healing), however, limitations such as the limited harvest of cer-
tain tissues as well as lengthy surgical time and donor site mor-
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with the number of biematerials being developed and studied in-
creasing rapidly. Biomaterials play a major role in the estimated
$400Bn worldwide medical device market, however, biomaterials
are foreign bodies, thus adverse immune reactions to biomaterials
pose a fundamental challenge that can drastically reduce the qual-
ity of life for patients, explaining their current poor clinical uptake
[1,2]. These adverse reactions commonly disrupt the healing pro-
cess, resulting in immense pain for the patient, excessive inflam-
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