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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.

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 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 may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the 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 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 194, Biological and clinical evaluation of 
medical devices.

A list of all parts in the ISO 10993 series can be found on the ISO website.

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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Biological evaluation of medical devices —

Part 7: 
Ethylene oxide sterilization residuals

AMENDMENT 1: Applicability of allowable limits for neonates 
and infants
 

Normative references

Replace the reference to ISO 10993-1:— (including the footnote) with the following:

ISO 10993-1:2018, Biological evaluation of medical devices — Part 1: Evaluation and testing within a 
risk management process

 

4.2, second paragraph

Replace the reference "ISO 10993-1:—, 5.3:" with "ISO 10993-1:2018, 5.3:".

 

4.2, a) to c)

Replace the text with the following:

a)	 Limited exposure (A) – medical devices whose cumulative sum of single, multiple or 
repeated duration of contact is up to 24 h.

b)	 Prolonged exposure (B) – medical devices whose cumulative sum of single, multiple or repeated 
contact time is likely to exceed 24 h but not exceed 30 d.

c)	 Permanent exposure (C) – medical devices whose cumulative sum of single, multiple or repeated 
contact time exceeds 30 d.

 

4.3.1, second paragraph

Replace the paragraph with the following:

The limits for permanent contact and prolonged exposure devices are expressed as maximum 
average daily doses. These limits carry additional constraints for the first 24 h of the exposure 
period and, in the case of the permanent contact devices, for the first 30 days, whichever extraction 
method is used. These constraints place limitations on the amount of EO and ECH that can be 
delivered to the patient during these early time periods.

 

4.3.1, third paragraph

Add a new paragraph:

ISO 10993-7:2008/Amd.1:2019(E)
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If data are available, consideration should be given for proportioning the limits downward if 
multiple devices with the residue of concern are used at one time, e.g. multi-device systems, 
convenience kits, or proportioning the limits upward when device use is only for a part of the 
exposure period of concern. These concomitant exposure factors (CEF) and proportional exposure 
factors (PEF) are given in ISO 10993-17. A default value of 0,2 for CEF have been given for 5 medical 
devices used and contributing to the patient residues daily exposure.

 

4.3.2, first paragraph

Replace the paragraph with the following:

In the case of a device used in an adult of body mass mb = 70 kg, and with CEF = 0,2 and PEF = 1,0 
(default factors), the average daily dose of EO to patient shall not exceed 0,1 mg/d. In addition, the 
maximum EO dose shall not exceed:

4.3.2, last paragraph

Replace the paragraph with the following:

When the device is intended to be used in special populations, the appropriate patient body mass 
shall be used for the derivation of the allowable limits.  For example, if the device is intended to 
be used in premature neonates, neonates or children, the allowable limits shall be derived using 
the TI value of 0,02 mg/kg/day for EO and 0,029 mg/kg/day for ECH as established in G.6.4 and 
H.4.1.3, respectively. The appropriate default body mass used for each category of special patient 
population shall be justified and documented.

 

4.3.3, first paragraph

Replace the paragraph with the following:

In the case of a device used in an adult of body mass mb = 70 kg, and with CEF = 0,2 and PEF = 1,0 
(default factors), the average daily dose of EO to patient shall not exceed 2,0 mg/d. In addition, the 
maximum EO dose shall not exceed:

 

4.3.3, last paragraph

Replace the paragraph with the following:

When the device is intended to be used in special populations, the appropriate patient body mass 
shall be used for the derivation of the allowable limits.  For example, if the device is intended to 
be used in premature neonates, neonates or children, the allowable limits shall be derived using 
the TI value of 0,3  mg/kg/day for EO and 0,27 mg/kg/day for ECH as established in G.6.3 and 
H.4.1.2, respectively. The appropriate default body mass used for each category of special patient 
population shall be justified and documented.

 

4.3.4

Replace the text with the following:

In the case of a device used in an adult of body mass mb = 70 kg, and with CEF = 0,2 and PEF = 1,0 
(default factors), the average daily dose of EO to patient shall not exceed 4 mg. The average daily 
dose of ECH to patient shall not exceed 9 mg.
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When the device is intended to be used in special populations, the appropriate patient body mass 
shall be used for the derivation of the allowable limits.  For example, if the device is intended to 
be used in premature neonates, neonates or children, the allowable limits shall be derived using 
the TI value of 0,3 mg/kg/day for EO and 0,64 mg/kg/day for ECH as established in G.6.2 and 
H.4.1.1, respectively. The appropriate default body mass used for each category of special patient 
population shall be justified and documented.

 

B.2.1, second paragraph

Add the following sentence to the end of the paragraph:

Guidance on analytical method validation is available in numerous guidelines including ICH Q2 
(R2) (see Bibliography).

 

B.2.1, third paragraph

Delete the second and third sentence of this paragraph.

 

C.1, second paragraph

Replace the text of the second sentence with the following:

Maximum allowable limits for ethylene chlorohydrin residues where ECH has been found to be 
present in medical devices sterilized with EO are also specified in the case of a device used in an 
adult of body mass mb = 70 kg, and with CEF = 0,2 and PEF = 1,0 (default factors).

 

C.1, Table C.1

Replace the heading with the following:

Summary of allowable limits in adults for EO and ECH (limits per device). See also Figure C.1.

 

C.2.6

Replace the text of the first paragraph with the following:

For permanent exposure medical devices (those contacting the patient for longer than 30 d to a 
lifetime), exhaustive extraction is preferred. If another procedure is used this should be justified 
and documented.

 

C.2.7

Replace the second paragraph by the following:

a)	 If the measured EO and ECH are not more than 60 mg, go to C.2.7 b). Otherwise, use appropriate 
temperatures (either 37 °C or 25 °C) and times (based on anticipated use time) with water as the 
extracting medium to simulate product use (see C.3). If the measured EO and ECH dose, where ECH 
has been found, is not more than 60 mg, go to C.2.7 b). Otherwise, reduce EO and/or ECH.

b)	 If the measured EO and ECH are not more than 4 mg and 9 mg, respectively, go to C.2.9. Otherwise, 
use appropriate temperatures (either 37 °C or 25 °C) for 24 h with water as the extracting medium 
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to simulate product use (see C.3). If the measured EO and ECH doses from simulated use are not 
more than 4 mg or 9 mg respectively, go to C.2.9. Otherwise, reduce EO and/or ECH.

 

C.3.6, Figure C.3

Replace Figure C.3 with the following figure, which includes footnote f:

 

Bibliography

[1]   ISO 11135:2007

Replace the above reference with the following one:

[1]   ISO 11135:2014, Sterilization of health-care products — Ethylene oxide — Requirements for the 
development, validation and routine control of a sterilization process for medical devices
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Replace the above reference with the following one:

[2]    Association for the Advancement of Medical Instrumentation, Good Hospital Practice: Ethylene 
Oxide Gas — Ventilation Recommendations and Safe Use, Arlington, VA, 1987

[14]   AAMI ST30 1989

Delete this reference and renumber the subsequent references.

[15]   ASTM E691-05

Replace the above reference with the following one:

﻿

4� © ISO 2019 – All rights reservedCopyright International Organization for Standardization 

--``,,,,,````,``,,,,,,,`,,``,``-`-`,,`,,`,`,,`---



﻿

ISO 10993-7:2008/Amd.1:2019(E)
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