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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 of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 10993-10 was prepared by Technical Committee ISO/TC 194, Biological evaluation of medical devices. 

This third edition cancels and replaces the second edition (ISO 10993-10:2002), which has been technically 
revised. 

ISO 10993 consists of the following parts, under the general title Biological evaluation of medical devices: 

 Part 1: Evaluation and testing within a risk management process 

 Part 2: Animal welfare requirements 

 Part 3: Tests for genotoxicity, carcinogenicity and reproductive toxicity 

 Part 4: Selection of tests for interactions with blood 

 Part 5: Tests for in vitro cytotoxicity 

 Part 6: Tests for local effects after implantation 

 Part 7: Ethylene oxide sterilization residuals 

 Part 9: Framework for identification and quantification of potential degradation products 

 Part 10: Tests for irritation and skin sensitization 

 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: Principles and methods for immunotoxicology testing of medical devices [Technical Specification] 
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Introduction 

This part of ISO 10993 assesses possible contact hazards from chemicals released from medical devices, 
which may produce skin and mucosal irritation, eye irritation or skin sensitization. 

Some materials that are included in medical devices have been tested, and their skin or mucosal irritation or 
sensitization potential has been documented. Other materials and their chemical components have not been 
tested and may induce adverse effects when in contact with human tissue. The manufacturer is thus obliged 
to evaluate each device for potential adverse effects prior to marketing. 

Traditionally, small animal tests are performed prior to testing on humans to help predict human response. 
More recently, in vitro tests as well as human tests have been added as adjuncts or alternatives. Despite 
progress and considerable effort in this direction, a review of findings suggests that currently no satisfactory 
in vitro test has been devised to eliminate the requirement for in vivo testing. Where appropriate, the 
preliminary use of in vitro methods is encouraged for screening purposes prior to animal testing. In order to 
reduce the number of animals used, this part of ISO 10993 presents a step-wise approach, with review and 
analysis of test results at each stage. An animal test is usually required prior to human testing. 

It is intended that these studies be conducted using Good Laboratory Practice and comply with regulations 
related to animal welfare. Statistical analysis of data is recommended and should be used whenever 
appropriate. 

This part of ISO 10993 is intended for use by professionals, appropriately qualified by training and experience, 
who are able to interpret its requirements and judge the outcomes of the evaluation for each medical device, 
taking into consideration all the factors relevant to the device, its intended use and the current knowledge of 
the medical device provided by review of the scientific literature and previous clinical experience. 

The tests included in this part of ISO 10993 are important tools for the development of safe products, provided 
that these are executed and interpreted by trained personnel. 

This part of ISO 10993 is based on numerous standards and guidelines, including OECD Guidelines, 
U.S. Pharmacopoeia and the European Pharmacopoeia. It is intended to be the basic document for the 
selection and conduct of tests enabling evaluation of irritation and dermal sensitization responses relevant to 
safety of medical materials and devices. 
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Biological evaluation of medical devices � 

Part 10: 
Tests for irritation and skin sensitization 

1 Scope 

This part of ISO 10993 describes the procedure for the assessment of medical devices and their constituent 
materials with regard to their potential to produce irritation and skin sensitization. 

This part of ISO 10993 includes: 

a) pretest considerations for irritation, including in silico and in vitro methods for dermal exposure; 

b) details of in vivo (irritation and sensitization) test procedures; 

c) key factors for the interpretation of the results. 

Instructions are given in Annex A for the preparation of materials specifically in relation to the above tests. In 
Annex B several special irritation tests are described for application of medical devices in areas other than skin. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 10993-1:2009, Biological evaluation of medical devices � Part 1: Evaluation and testing within a risk 
management process 

ISO 10993-2, Biological evaluation of medical devices � Part 2: Animal welfare requirements 

ISO 10993-9, Biological evaluation of medical devices � Part 9: Framework for identification and 
quantification of potential degradation products 

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 10993-18, Biological evaluation of medical devices � Part 18: Chemical characterization of materials 

ISO 14155-1, Clinical investigation of medical devices for human subjects � Part 1: General requirements 

ISO 14155-2, Clinical investigation of medical devices for human subjects � Part 2: Clinical investigation plans 
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3 Terms and definitions 

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

3.1 
allergen 
sensitizer 
substance or material that is capable of inducing a specific hypersensitivity reaction upon repeated contact 
with that substance or material 

3.2 
blank 
extraction vehicle not containing the test material, retained in a vessel identical to that which holds the test 
material and subjected to identical conditions to which the test material is subjected during its extraction 

NOTE The purpose of the blank control is to evaluate possible confounding effects due to the extraction vessel, 
vehicle and extraction process. 

3.3 
challenge 
elicitation 
process following the induction phase, in which the immunological effects of subsequent exposures in an 
individual to the inducing material are examined 

3.4 
dose 
dosage 
amount of test sample administered (e.g. mass, volume) expressed per unit of body weight or surface area 

NOTE The terms are often used interchangeably (more commonly dosage). 

3.5 
erythema 
reddening of the skin or mucous membrane 

3.6 
eschar 
scab or discoloured slough of skin 

3.7 
extract 
liquid or suspension that results from exposing a test or control material to a solvent under controlled 
conditions 

3.8 
induction 
process that leads to the de novo generation of an enhanced state of immunological activity in an individual, to 
a specific material 

3.9 
irritant 
agent that produces irritation 

3.10 
irritation 
localized non-specific inflammatory response to single, repeated or continuous application of a substance/material 

NOTE Skin irritation is a reversible reaction and is mainly characterized by local erythema (redness) of the skin. 
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3.11 
necrosis 
cell death as a direct result of irreversible changes caused by injury or disease 

NOTE One should be aware that tissue repair will occur either resulting in complete functional restoration or resulting 
in scar formation. 

3.12 
negative control 
any well-characterized material or substance that, when tested by a specific procedure, demonstrates the 
suitability of the procedure to yield a reproducible, appropriately negative, non-reactive or minimal response in 
the test system 

NOTE In practice, negative controls include blanks, vehicles/solvents and reference materials. 

3.13 
oedema 
swelling due to abnormal infiltration of fluid into the tissues 

3.14 
positive control 
any well-characterized material or substance that, when evaluated by a specific test method, demonstrates 
the suitability of the test system to yield a reproducible, appropriately positive or reactive response in the test 
system 

3.15 
skin corrosion 
production of irreversible damage to the skin, manifested as visible necrosis through the epidermis and into 
the dermis, following application of a test sample 

EXAMPLE The action of a compound/chemical/test sample resulting in ulceration of skin (see 3.19). 

3.16 
skin sensitization 
allergic contact dermatitis 
immunologically mediated cutaneous reaction to a substance 

NOTE In the human, the responses can be characterized by pruritis, erythema, oedema, papules, vesicles, bullae or 
a combination of these. In other species the reactions can differ and only erythema and oedema can be seen. 

3.17 
test material 
material, device, device portion or component thereof that is sampled for biological or chemical testing 

3.18 
test sample 
material, device, device portion, component, extract or portion thereof that is subjected to biological or 
chemical testing or evaluation 

3.19 
ulceration 
open sore representing loss of superficial tissue 

3.20 
vehicle 
liquid used to moisten, dilute, suspend, extract or dissolve the test substance/material 
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