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AGENDA OF 46th MEETING


	




Date/Day/Time:         23rd and 24th October 2024, Wednesday & Thursday, 10:30 hours
Venue:                        Virtual Meeting
Chairperson:               Dr B N Das, in Personal Capacity
Member Secretary:     Ms. Preeti Prabha, Sc. D, CHD          

Meeting Details:

1) URL: https://bismanak.webex.com/bismanak/j.php?MTID=m2458413977aa3ae60c6e102a38ff4c1a 
 2) Meeting ID:  2518 937 2491 
3) Password: CHD19@123
4) Meeting Timing: 10:30 AM to 4:30 PM
ITEM 0 WELCOME AND INTRODUCTORY REMARKS
0.1 Welcome of Chairperson & Members by BIS
0.2 Opening remarks of the Chairperson

ITEM 1 CONFIRMATION OF THE MINUTES OF THE 45th MEETING
1.1 The minutes of the last meeting of CHD 19, held on 11th September 2024, were circulated and no comments have been received.
The Committee may CONFIRM the minutes, as circulated.

ITEM 2 COMPOSITION OF CHD 19
2.1 The composition of CHD 19, CHD 19: P3, P4, P5, P6, P7, P8, and P9 along with the participation level of member organisation in last three meetings of CHD 19 is placed at ANNEX I.

2.2 Co-option Request

The following Co-option requests have been received:


	Sl. No.
	Name of Organization/Member
	CVs / Organization Letter received:

	1. 
	Confederation of Indian Footwear Industries

1. Mr V Abdul Razak
2. Dr Saurabh Bairathi.

	In CHD 19, two experts from CIFI are already member of the Committee. However, the request has been received from the organization to include the two more experts. The mail received from Organization is placed at ANNEX II.

The Committee may REVIEW.



ITEM 3 ACTIONS ARISING OUT OF THE MINUTES OF PREVIOUS MEETING
The decisions on summary of actions taken on the minutes of the, 41st 42nd and 43rd meeting is given below:

3.1 Revision of Pre 2000 standards
Discussion on the below agenda item were deferred by the Committee during the 45th meeting of CHD 19 due to paucity of Time.
	Sl. no.
	IS Title
	· Committee decision in last meeting
	Action Taken

	1. 
	IS 10089: 1981
Specification for metal lasts for knee boots
	· The Committee allocated the work of revision to IFCOMA and IFCOMA is requested to provide the revised draft for WC within 1 month.
	· The Amendment proposed by Shri Deepak Manchanda for revision of this standard is placed at Annex III.

· The Committee may DISCUSS.

	2. 
	IS 10945: 1994
Specification for shanks for footwear
	· The Committee allocated the work of revision to IFCOMA and IFCOMA is requested to provide the revised draft for WC within 1 month.
	· The draft is still awaited.
· The Committee may NOTE.

	3. 
	IS 11264: 1985
Code of practice for manufacture of safety rubber canvas footwear for miners
	· The committee requested Mr J.Basak and Mr S.S Lahiri to take up the revision of standard IS 11264 and requested BIS to provide the revisable copy to Mr J.Basak within 15 days.
	· The draft is still awaited.
· The Committee may NOTE.

	4. 
	IS 11544: 1986
Specification for slipper rubber
	· The committee noted that the decision to revise the standard has been taken in Panel 3 and requested Dr Mohan, Mr Basak and Mr. Aditya Prakash Sharma to provide the working in 1 month time duration.
	· Revised and publish as IS 6721:2023.
· Since IS 6721:2023 has been published incorporating IS 11544:1986, IS 11544 may be withdrawn.
· The Committee may NOTE.


	5. 
	IS 1638: 1969
Specification for sizes and fitting of footwear First Revision
	· The CLRI submitted the report on the revision of Indian footwear sizing System. In this regard, CLRI may be requested to give a presentation on the report and way forward to convert the data collected by CLRI through survey to the revised Indian Standard/Indian Footwear sizing System.
	· A mail has been sent to CLRI for presentation.
· The Committee may DISCUSS.

	6. 
	IS 1989: Part 1: 1986
Specification for leather safety
boots and shoes Part 1 for miners
	· The Committee requested secretariat to provide the revised draft to Shri J Basak for the revision of IS 1989 (Part 1) & 1989 (Part 2)
· The committee requested Shri J. Basak to provide the revised draft in 2 month time duration.
· The revised draft will be taken up in Panel 3 for discussion.
	· The draft is still awaited.

· The Committee may NOTE.

	7. 
	IS 1989: Part 2 : 1986
Specification for leather safety
boots and shoes Part 2 for heavy
metal industries Fourth Revision
	· 
	· The draft is still awaited.

· The Committee may NOTE.

	8. 
	IS 2051: 1976
Method for sampling of leather
footwear First Revision
	· The committee noted the status of the standard and requested Dr R Mohan to take up the revision of IS 2051:1976 in Panel 4 and provide working document to Secretariat within one month time.
	·   The draft is still awaited.

· The Committee may NOTE.

	9. 
	IS 4512: 1978
Specification for footwear lasts
wooden First Revision
	· The committee requested BIS Sect. to discuss inputs received with Shri Deepak Manchanda from Top Lasts.

· The Committee requested Shri Deepak Manchanda to provide the working document for wide circulation to secretariat within 60 days. The revised draft will be sent into wide circulation for 60 days.

· If comments are received on the revised draft, the same will be discussed in Panel 3.
· If no comments are received, the document will be finalized & sent for printing.
	· The draft is still awaited.

· The Committee may NOTE.

	10. 
	IS 5520: 1969
Specification for wooden lasts for
heavy - Duty boots
	· 
	· The draft is still awaited.
· The Committee may NOTE.

	11. 
	IS 6368: 1971
Methods for sampling of rubber
and rubber combination footwear
	· Revision work will be taken up by Dr. R.Mohan and revised draft for WC will be provided within 1 month.
· The revised draft will be circulated as WC draft for 2 months. 
· If comments are received on WC draft, they shall be discussed in Panel 3 committee meeting; otherwise draft will be finalized and sent for printing
	· The draft is still awaited.

· The Committee may NOTE.

	12. 
	IS 6502: 1971
Specification for - Size - Stick for
footwear industry
	· The Committee noted the status of the Standard and requested Panel 4 to take up the revision of IS 6502:1971and IS 6519:1971 provide the working document to Secretariat within 3 months’ time.


	· The draft is still awaited.

· The Committee may NOTE.

	13. 
	IS 6519: 1971
Code of practice for selection care
and repair of safety footwear
	· 
	· 

	14. 
	IS 6719 :1972
Solid Pvc Soles and Heels
	· The Committee decided that the draft provided by Panel 3 will be circulated as WC draft for 2months.
· If comments are received on WC-draft, they will be discussed in Panel 3 or CHD 19 meeting; otherwise, the document will be finalized and sent for printing.
	· Amendment no. 1 has been issued to the standard. 

· The Committee may NOTE.

	15. 
	IS 7329: 1974
Specification for metal lasts for safety rubber - Canvas ankle boots
	· The Committee requested Shri Deepak Manchanda to provide the revised draft for wide circulation within 2-month time duration.
	· The Amendemt proposed by Shri Deepak Manchanda for revision of this standard is placed at ANNEX IV.

· The Committee may DISCUSS.

	16. 
	IS 8085: Part 1: 1986
Methods of test for footwear Part 1dimensions fitting adhesion test,peel test,heat resistance test and
ageing test First Revision
	· The Committee noted the status of the revision of the standard and requested Dr. Mohan to take up the revision the standard and provide the working draft in three-month time duration.
	· The draft is still awaited.
· The Committee may NOTE.

	17. 
	IS 8606: 1977
Specification brass screw wire for
footwear
	· The Committee noted the status of the Standard and requested Panel 4 provide the working document to Secretariat.

	· The draft is still awaited.

· The Committee may NOTE

	18. 
	IS 8751: Part 1: 1978
Footwear sizes in mondopoint
system Part 1 fundamental
characteristics
	· The Committee noted the status of the Standard and requested Panel 4 to provide the working document to Secretariat in 60 days.
· The committee requested Dr Mohan to make comparison study with ISO standard on the subject & provide the recommendation for the revision of IS 8751 (Part 1) & (Part 2) or adoption of ISO standards. 
	· The draft is still awaited.

· The Committee may NOTE.

	19. 
	IS 8751: Part 2: 1978
Footwear sizes in mondopoint
system Part 2 length grading
	· 
	· The draft is still awaited.

· The Committee may NOTE.

	20. 
	IS 2050:1991
Glossary of terms relating to Footwear
	· The Committee requested Mr Basak to provide the working draft in three-month time duration.
· The revised document will be circulated into WC for 2 months. If comments are received on WC, they will be discussed in Panel 3 or CHD 19 meeting; otherwise, the document will be processed for printing.

· The Committee also requested Shri Prem Mehani to provide his inputs for the revision of the standard.

	· The draft is still awaited.

· The Committee may NOTE

	21. 
	IS 3735:1996
Canvas shoes rubber sole
	· The Committee in the last meeting discussed the comments received on amendment no. 5 of the standard. 
· The Committee after discussion decided to revise the standard to incorporate the changes. 
· The Committee decided to send the revised draft into WC for 60 days.
	· The document is under preparation.

· The committee may NOTE.


	22. 
	IS 3736:1995
Canvas boots rubber soul-specification second revision
	· The Committee noted the status of the Standard and requested Panel 4 provide the working document to Secretariat.
· The working documents are yet to be received from Panel 4.

	· The draft is still awaited.

· The Committee may NOTE.


	23. 
	IS 5676:1995
Moulded solid rubber soles and heels-Specification second revision
	· The Committee after detailed deliberation on the revised draft decided to modify the draft under Panel 3.
· The revised draft will be sent into wide circulation for 60 days. 
· If comments are received on WC-draft, they will be discussed in Panel 3 or CHD 19 meeting; otherwise, the document will be finalized and sent for printing.

	· Amendment no.1 has been published to IS 5676 in 2023.
· The Committee may NOTE.


	24. 
	IS 6664:1992
Rubber microcellular sheets for soles and heels-Specification first revision
	· The committee requested Dr. R Mohan to provide working document within two-month time duration.
· The revised draft will be sent into wide circulation for 60 days. 
· If comments are received on WC-draft, they will be discussed in Panel 3 or CHD 19 meeting; otherwise, the document will be finalized and sent for printing


	· Amendment no .1 has been published so no work is pending.
· The Committee may NOTE.

	25. 
	IS 12240(part 1):1988
Methods of test for polyvinyl chloride boots part 1 measurement of thickness
	· The Committee requested Shri Aditya Prakash Sharma, MSME-TDC Meerut to provide the working document for IS 12240 (Part 1) to (Part 9) in one week time.
	· For revision of IS 12240 Part 1 to Part 8, Shri Aditya Sharma proposed different ISO standards that may be adopted.
· The ISO standard proposed for adoption are mentioned in ANNEX V.

· The Committee may DISCUSS

	26. 
	IS 12240(part 2):1988
Methods of test for polyvinyl chloride boots part 2 determination of durometer hardness shore A
	· 
	· 

	27. 
	IS 12240 : Part 3 : 1988 Methods of test for polyvinyl chloride boots Part 3 determination of relative density
	· 
	· 

	28. 
	IS 12240 : Part 4 : 1988
Methods of test polyvinyl chloride for boots Part 4 determination of volatility
	· 
	· 

	29. 
	IS 12240 : Part 5 : 1988
Methods of test for polyvinyl chloride boots Part 5 determination of lead content
	· 
	· 

	30. 
	IS 12240 : Part 6 : 1988
Methods of test for polyvinyl chloride boots Part 6 determination of tensile strength and elongation at break
	· 
	· 

	31. 
	IS 12240 : Part 7 : 1988
Methods of test for polyvinyl chloride boots Part 7 flexing test - Resistance to cut growth for soling material
	· 
	· 

	32. 
	IS 12240: Part 8: 1988 Methods of test for polyvinyl chloride boots Part 8 resistance to flexing for polyvinyl chloride upper material
	· 
	· 

	33. 
	IS 13295:1992 
Code of practice for manufacture of safety leather boots and shoes for workers in the mines and heavy metal industries
	· Revision work will be taken up by Dr. R.Mohan and Shri Aditya Prakash Sharma and revised draft for WC will be provided within 1 month.
· The revised draft will be circulated as WC draft for 2 months. 
· If comments are received on WC draft, they shall be discussed in Panel 3 committee meeting; otherwise draft will be finalized and sent for printing.
	· The draft is still awaited.

· The Committee may NOTE.

	34. 
	IS 13800 : 1993 Shoe sizes - Method of marking
	· The Committee requested Panel 4 to provide the working document to Secretariat within 2 months’ time.

	· The draft is still awaited.

· The Committee may NOTE.

	35. 
	IS 13995 : 1995 Unlined moulded rubber boots - Specification
	· Revision work will be taken up by Dr. R.Mohan and revised draft for WC will be provided within 1 month.
· The revised draft will be circulated as WC draft for 2 months. 
· If comments are received on WC draft, they shall be discussed in Panel 3 committee meeting; otherwise, draft will be finalized and sent for printing
	· The draft is still awaited.

· The Committee may NOTE.

	36. 
	IS 14544: 1998 Leather safety foot wear with direct moulded polyvinyl chloride PVC sole - Specification
	· The Committee decided to discuss the revision of the standard in the next committee meeting.

	· The Committee may DISCUSS.

	37. 
	IS 11226: 1993	Leather safety footwear having direct moulded rubber sole specification (First Revision)
	· Revision work will be taken up by Mr. J.Basak and Shri S.S Lahiri and revised draft for WC will be provided within 1 month.
	· The draft is still awaited.

· The Committee may NOTE.



3.2 PERIODICAL REVIEW OF INDIAN STANDARDS 2023-2024

	Sl No. 
	IS no. and Title
	       Committee Decision
	Current Status

	1.
	IS 15196: 2002	Plastic footwear lasts - Specification

	Revision work will be taken up by IFCOMA and revised draft for WC will be provided within 1 month.
	· The draft is still awaited.

· The Committee may NOTE

	2.
	IS 15251: 2002	Lasts for heavy duty shoes - Specification
	Reaffirm with Revision -Revision work will be taken up by IFCOMA and revised draft for WC will be provided within 1 month.
	· The draft is still awaited.

The Committee may NOTE



ITEM 4 DRAFT STANDARD/AMENDMENTS SENT FOR PRINTING
The Committee in the last meeting NOTED the status of the standards that have been printed.

ITEM 5 DRAFT STANDARD/AMENDMENTS UNDER WIDE CIRCULATION/ COMPLETED WC

	Sl No.
	IS no. and Title
	Committee Decision

	Current Status

	1.
	CHD/19/25083 IS 17861: 2022
Textile Boots with Polymeric Sole Jungle Boots - Specification (third revision) Amendment - 1
	· The document was sent into wide circulation for 30 days to seek comments on 22-05- 2024.
· As no comments have been received on the wide circulation draft, the Committee decided to finalize the draft for printing.
· The finalized draft is attached below:


	




· No Action Required.
· The Committee may NOTE.

	2.
	CHD/19/25481 IS 12254: 2021
Polyvinylchloride PVC Industrial Boots
- Specification (second revision)
	· The document was sent into wide circulation for 30 days to seek comments on 28-05- 2024.
· No comments have been received on the wide circulation draft. However, some comments have been received on the standards through Manak Manthan. So, the Committee decided to incorporate the changes in the same draft and finalize it for printing.
· The final draft is attached below:  


	· 

	3.
	CHD/19/25588
IS 17275: Part 2: 2019/

ISO 22568-4:2019
Perforation Resistant Inserts for Protection of Feet Specification Part 2 Non-Metallic Perforation Resistant Inserts
	· The document was sent into wide circulation for 60 days to seek comments on 22-05- 2024.
· As no comments have been received on the wide circulation draft, the Committee decided to finalize the draft for printing.
	· 

	4.
	CHD/19/25577
IS 16915: 20XX/ ISO 16181-1:2021
Footwear Critical Substances Potentially Present in Footwear and Footwear Components Part 1 Determination of Phthalates with solvent extraction (first revision)
	· The document was sent into wide circulation for 60 days to seek comments on 15-05- 2024.
· As no comments have been received on the wide circulation draft, the Committee decided to finalize the draft for printing.


	· 

	5.
	CHD/19/25580
IS 16915: 20XX/ISO
16181-2:2021
Footwear Critical Substances Potentially Present in Footwear and Footwear Components Part 2 Determination of phthalate without solvent extraction (first revision)
	· The document was sent into wide circulation for 60 days to seek comments on 22-05- 2024.
· As no comments have been received on the wide circulation draft, the Committee decided to finalize the draft for printing.

	· 

	6.
	CHD/19/25332
IS 6053: Part 4: 1972
Hand tools for footwear industry Specification Part 4 Half Round Knife (first revision)
	· The document was sent into wide circulation for 60 days to seek comments on 25-05- 2024.
· As no comments have been received on the wide circulation draft, the Committee decided to finalize the draft for printing.
	· 

	7.
	CHD/19/25347
IS 6053: Part 5: 1972
Hand tools for footwear industry Specification Part 5 Straight hacking knife (first revision)
	· The document was sent into wide circulation for 60 days to seek comments on 02-05- 2024.
· As no comments have been received on the wide circulation draft, the Committee decided to finalize the draft for printing.
	· 

	8.
	CHD/19/25550 IS 8060: 1976
Heel-Tip and Toe-Tip with Nails for Footwear Specification (first revision)
	· The document was sent into wide circulation for 60 days to seek comments on 06-05- 2024.
· As no comments have been received on the wide circulation draft, the Committee decided to finalize the draft for printing.
	· 

	9.
	CHD/19/25472
IS 8085 (Part 29): 20XX
/ISO 20866:2018
Methods of Test for Footwear Part 29 Delamination Resistance for Insoles
	· The document was sent into wide circulation for 60 days to seek comments on 01-05- 2024.
· As no comments have been received on the wide circulation draft, the Committee decided to finalize the draft for printing.
	· 




ITEM 6 DRAFT UNDER PREPARATION

	Sl No. 
	IS no. and Title
	Committee Decision
	Current Status

	1. 
	IS 5557 (Part 2): 2018
All rubber gum boots and ankle boots: Part 2 occupational purposes
	· The comments received on IS 5557(Part 2) were discussed during the meeting.
· After detailed deliberation the Committee decided that Member Secretary will prepare the draft amendment of IS 5557 (Part 2): 2018 in consultation with Mr. J Basak.
· The Committee further decided that the document prepared will be sent into WC for a period of 1 month.
· If no comments are received on the WC draft, the document will be finalized for the printing.
· If comments are received, the comments will be discussed in the Committee meeting.

	· The draft amendment    is under preparation.
· The Committee may
     NOTE.




ITEM 7 NEW SUBJECTS

	
Sl No.
	New Work Item Proposal
	Committee Decision
	
Current Status

	1.
	School Shoes For Boys and Girls Specification
	· The P Draft prepared by Dr.R Mohan for ‘School Shoes for Boys and Girls Specification’ is placed at ANNEX VI.

· The comments received from Shri J Basak on the P Draft prepared by Dr.R Mohan is placed at ANNEX VII.
· The P draft provided by Dr.R Mohan will be discussed in the Panel 8 which has been created for formulation of standard on ‘School Shoes for Boys and Girls - Specification’. The members of this Panel are:

1. Dr.R Mohan ( Convenor)
2. Mr. J. Basak
3. Mr. Aditya Prakash Sharma
4. Mr. Shailendar Saxena
5. Mr. Saurabh Bairathi
6. Mr. Ashish Nigam
7. Mr. Harish Kumar
8. Mr V Abdul Razak
9. Mr Shikar Bhairathi
10 SGS India Private Limited, Gurugram
· The members of Panel are requested to kindly discuss the document and provide the draft for Wide Circulation in 2-month time duration.
	· The Panel 8 has been created on the portal for formulation of standard on School Shoes for Boys and Girls Specification.
· The draft for Wide circulation is awaited from the panel.
· The suggestions given by Shri. Vipan Mehta is placed at ANNEX VIII.

· The Committee may DISCUSS.

	2.
	All Rubber Gum Boots and Ankle Boots for Children as IS 5557(Part 3)
	
· [bookmark: _Hlk180060589]The P Draft prepared by Dr. R Mohan for ‘All Rubber Gum Boots and Ankle Boots for Children as IS 5557(Part 3)’ is placed at ANNEX IX.

· The comments received from Shri J Basak on the P Draft prepared by Dr. R Mohan is placed at ANNEX X.
· The P draft provided by Dr. R Mohan will be discussed in the Panel 9 which has been created for formulation of standard on ‘All Rubber Gum Boots and Ankle Boots for Children as IS 5557(Part 3)’. The members of this Panel are:

1. Mr. J. Basak (Convenor)
2. Dr. R Mohan
3. Mr. Vipan Mehta
4. Mr. S.S Lahiri
5. FDDI, Noida
6. MSME, Meerut
7. BATA, Kolkata
8. SGS India Private Limited, Gurugram

· The members of Panel are requested to kindly discuss the document and provide the draft for Wide Circulation in 2-month time duration.
	· The Panel 9 has been created on the portal for
formulation of standard on All Rubber Gum Boots and Ankle Boots for Children as IS 5557(Part 3).
· The suggestions given by Shri. Vipan Mehta is placed at ANNEX XI.
· The draft for Wide Circulation is awaited from the panel.
· The Committee may DISCUSS.

	3.
	
Standards on therapeutic footwear
	· The Committee discussed the NWIP ‘Standards on therapeutic footwear’ in the last meeting.
· The Committee after deliberation decided to DROP the NWIP ‘Standards on therapeutic footwear’ from the scope of CHD 19, as this standard will be formulated under MHD Department of BIS. The Committee further recommended Dr. B N Das and Dr. D. Suresh Kumar to be member of that panel under which this standard will be formulated. 
· Dr. D Suresh Kumar may be replaced with Dr G Saraswathy as she is working in this area as informed by Chairperson.


	
· No Action required.
· The Committee may NOTE.


	4.
	Shoes for the troops of valley QAT (Quick Action	Team) personnel
	
· The letter has been sent to CRPF to provide the sample of the shoe to CLRI and FDDI for study and testing purpose.
· The inputs from CRPF are still awaited.
· However, Shri Prem Mehani informed the Committee that the sample has been sent to FDDI.
· The Committee noted the status and also decided to follow up with CRPF, CLRI and FDDI.
	· A mail has been sent to CRPF and FDDI to providing the result of testing of troops of valley, so that same can be discussed in the    CHD 19 meeting.
· The response received from CLRI is placed at ANNEX XII.
· The	Committee
may DISCUSS.



The following New Work Item proposals have been received:
 
	S No.
	New Subject 
	Proposed by
	Details Provided by proposer

	1
	Product standard on Di Electric Boots
	Shri. J Basak
	· The details provided by proposer is placed at ANNEX XIII.

· The Committee may DISCUSS.

	2.
	Draft QR/TDs of Non-Skid Tactical /Combat/Advance high Ankle Boot
	NSG
	· The details provided by proposer is placed at ANNEX XIV.

· The Committee may DISCUSS.

	3.
	Protective Footwear for Motorcycle Riders
	SGS, Chennai
	· The details provided by proposer is placed at ANNEX XV.

· The Committee may DISCUSS.

	4.
	IS 3976 Safety Boots for Miners Type – 3 Hybrid Footwear
	Shri. J Basak
	· The details provided by proposer is placed at ANNEX XVI.

· The Committee may DISCUSS.




ITEM 8 COMMENTS ON PUBLISHED STANDARDS

The comments received on different published Indian Standards are as follows:

	Sl No. 
	IS no. and Title
	Comments Received

	1. 
	IS 5557 (Part 1): 2024 All Rubber Gum Boots and Ankle Boots Part 1 Safety and Protective (Fifth Revision)
	· The Comments received on IS 5557 (Part 1): 2024 is placed at ANNEX XVII.
· The Committee may DELIBERATE.


	2. 
	Definition of Footwear Categories, Specifically Sports Shoes and Safety Footwear
	The following comments have been received from the Committee members:

Comment:
It has been observed that some manufacturers, are producing safety shoes under the license of IS:15844 (pertaining to sports shoes), are incorrectly classifying these safety shoes with toe caps as sports shoes. This practice is not only misleading to consumers but is also creating confusion in the marketplace. Sports shoes and safety shoes serve very distinct purposes, and conflating the two can have significant implications for consumer safety and industry standards.

Suggestions:
To clarify and standardize the definitions and classification or categorization of different types of footwear, particularly Sports Shoes and Safety Footwear covered under QCO.

The copy of mail received from the members is placed at ANNEX XVIII.

The Committee may DELIBERATE.


	3. 
	IS 15844 (Part 3): 2024

Sports	Footwear	Part	3 Professional Sports Footwear
	· The Comments received on IS 15844 (Part 3): 2024 is placed at ANNEX XIX.

· The Committee may DELIBERATE.


	4. 
	IS 17043 (Part 2): 2024
Shoes:	Shoes	for	General Purpose
	· The Comments received on IS 15844 (Part 3): 2024 is placed at ANNEX XX.

· The Committee may DELIBERATE.




ITEM 9 INTERNATIONAL ACTIVITY

9.1 Membership status of ISO/TC

CHD 19 is coordinating with the following ISO technical committees:
i. ISO/TC 216 Footwear – 'P' member
ii. ISO/TC 94/SC3 Foot protection – 'P' member
iii. ISO/TC 137 Sizing systems, designation and marking of boots and shoes – 'P' member

The programme of work and published standards of the ISO/TC's given at following Links:    

 ISO/TC 216 Footwear
https://www.iso.org/committee/54972/x/catalogue/p/1/u/0/w/0/d/0

ISO/TC 94/SC3 Foot protection
https://www.iso.org/committee/50592/x/catalogue/p/1/u/0/w/0/d/0 

ISO/TC 137 Sizing systems, designation and marking of boots and shoes
https://www.iso.org/committee/52496/x/catalogue/p/1/u/0/w/0/d/0 

India is a signatory to WTO-TBT Agreement and has aligned its standards formulation procedures to the code of good practices for preparation, adoption and application of standards.  One of the provisions of the code requires BIS to use international standards wherever they exist as a basis for standards being developed and wherever practicable to do so.
The Committee may NOTE the relevant international standards published and the subjects for information & effective utilization in harmonization.

9.2 Registered Indian Experts
The following Indian experts are registered in the ISO committees:

	Sl. No.
	ISO Committee
	Registered Indian Expert/Committee Member

	1
	ISO/TC 216 Footwear
	i) Mr. Ajay K Lal, HCHD
ii) Ms. Preeti Prabha, Scientist-C & Member Secretary CHD 19

	2
	ISO/TC 216/WG 1 Minimum performance requirements and test methods for components for footwear
	i) Dr. B N Das,Chairperson CHD 19
ii) Mr. Aditya Prakash Sharma, Member CHD 19
iii) Mr. J Basak, Member CHD 19
iv) Dr. R. Mohan, Member CHD 19
v) Mr. S.S Lahiri, Member CHD 19
vi) Mr. Ajay K Lal, HCHD
vii) Ms. Preeti Prabha, Scientist-C & Member Secretary CHD 19


	3
	ISO/TC 216/WG 2 Chemical test methods for footwear and footwear components
	

	4
	ISO/TC 216/WG 3 Terminology
	

	5
	ISO/TC 216/WG 5 Footwear and microbiological aspects
	

	6
	ISO/TC 137 Footwear sizing designations and marking systems
	i) Mr. Ajay K Lal, HCHD
ii) Ms. Preeti Prabha, Scientist-C & Member Secretary CHD 19

	7
	ISO/TC 94/SC 3 Foot protection
	i) Mr. J Basak, Member CHD 19
ii) Mr. Prem Mehani, Member CHD 19
iii) Mr. Ajay K Lal, HCHD
iv) Ms. Preeti Prabha, Scientist-C & Member Secretary CHD 19

	8
	ISO/TC 94/SC 3/WG 1 PPE footwear – Test methods
	i) Dr. B N Das,Chairperson CHD 19
ii) Mr. J Basak, Member CHD 19
iii) Mr. S.S Lahiri, Member CHD 19
iv) Dr. R. Mohan, Member CHD 19
v) Mr. Prem Mehani, Member CHD 19
vi) Mr. Aditya Prakash Sharma, Member CHD 19
vii) Ms. Preeti Prabha, Scientist-C & Member Secretary CHD 19

	9
	ISO/TC 94/SC 3/WG 2 PPE footwear – Requirements
	



The Committee may NOTE.

9.3 Standards Adopted by BIS and are being considered by ISO for Revision
Following standard adopted by BIS have been revised by ISO:

	Sl. No.
	 Standard
	Revised Standard 
	Proposed Decision

	1. 
	IS 16991: 2018/
ISO 16186: 2012
Footwear - Critical substances potentially present in footwear and footwear components - Test method to quantitatively determine dimethyl fumarate (DMFU) in footwear materials
	ISO 16186:2021
Footwear—Critical substances potentially present in footwear and footwear components Determination of dimethyl fumarate (DMFU)
	ISO 16186: 2012 has been revised and published as ISO 16186: 2021.
The Committee may deliberate for revision of this standard to adopt the latest published ISO 16186:2021. 
The Committee may DISCUSS.


9.4 Document Under Development at ISO
The documents given below are under development at ISO:

	Sl No.
	ISO Committee
	ISO No. and ISO Title
	Stage
	Draft
	Priority
 
(High/Medium)
	Designated Experts

	1. 
	ISO/TC 94/SC 3
	ISO/DIS 17249
Safety footwear for users of handheld chain saws
	DIS

(DIS ballot initiated: 12 weeks
40.20)
	

	
Medium
	




To be discussed in the meeting

	2. 
	ISO/TC 94/SC 3
	ISO 22568-1:2019/DIS Amd 1
Foot and leg protectors — Requirements and test methods for footwear components — Part 1: Metallic toecaps — Amendment 1
	DIS



(DIS registered 
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	Medium
	

	3. 
	ISO/TC 94/SC 3
	ISO 22568-2:2019/AWI Amd 1
Foot and leg protectors — Requirements and test methods for footwear component — Part 2: Non-metallic toecaps — Amendment 1
	DIS

(CD approved for registration as DIS
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	Medium
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	ISO/TC 137

	ISO/AWI 25295
Footwear — Global last measurement systems
	NWIP

(New project registered in TC/SC work programme
20.00)
	—
	Medium
	

	5. 
	ISO/TC 216
	ISO/DIS 16179
Footwear — Critical substances potentially present in footwear and footwear components — Determination of organotin compounds in footwear materials
	FDIS 

(Full report circulated: DIS approved for registration as FDIS
40.99)
	

	—
	

	6. 
	ISO/TC 216
	ISO/DIS 16187
Footwear and footwear components — Test method to assess antibacterial activity
	FDIS 

(Full report circulated: DIS approved for registration as FDIS
40.99
	

	—
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	ISO/TC 216
	ISO/DIS 19952
Footwear — Vocabulary
	FDIS
(FDIS registered for formal approval
50.00)
	

	—
	

	8. 
	ISO/TC 216
	ISO/DIS 20537.2
Footwear — Identification of defects during visual inspection — Vocabulary
	FDIS
(FDIS registered for formal approval
50.00)
	

	—
	

	9. 
	ISO/TC 216
	ISO/CD 20681
Footwear and footwear components — Test method to assess antimicrobial activity — Agar diffusion test
	DIS 

(Close of comment period of CD ballot
30.60)
	

	Medium
	

	10. 
	ISO/TC 216
	ISO/DIS 20686
Footwear — Critical substances potentially present in footwear and footwear components — Determination of certain organic solvents
	FDIS 

(Full report circulated: DIS approved for registration as FDIS
40.99)
	

	—
	

	11. 
	ISO/TC 216
	ISO/WD 23377
Footwear — Critical substances potentially present in footwear and footwear components — Test method to quantitatively determine certain bisphenols in footwear materials
	Close of comment period of WD
20.60
	

	High
	

	12. 
	ISO/TC 216
	ISO/AWI 25149
Footwear- Footwear and sole components shock absorption
	NWIP
(New project registered in TC/SC work programme
20.00)
	—
	High
	

	13. 
	ISO/TC 216
	ISO/AWI 25150
Footwear- Determination of water resistance of casual footwear (dynamic test)
	NWIP
 
(New project registered in TC/SC work programme
20.00)
	—
	High
	

	14. 
	ISO/TC 216
	ISO/AWI 25151
Footwear- Compression fatigue resistance of footwear and sole components
	NWIP
(New project registered in TC/SC work programme
20.00)
	—
	Medium
	

	15. 
	ISO/TC 216
	ISO/AWI 25152
Footwear — Determination of longitudinal stiffness index of footwear and soles
	NWIP 
(New project registered in TC/SC work programme
20.00)
	—
	Medium
	



The Committee may DELIBERATE.

9.5 India has, since the last meeting voted on the following international drafts/committee internal ballots/systematic review of ISO/TC 216, ISO/TC 94/SC 3 and ISO/TC 137, the list is placed at ANNEX XXI.

The Committee may NOTE.

9.6 Upcoming Meetings

Participation of India (BIS) in the meeting of ISO/TC 94/SC 3. As you are aware, India (BIS) is 'P (Participating)' Member of ISO/TC 94/SC 3 ' Foot and leg protectors’ and it’s Working Groups. ISO Secretariat has announced the next Meeting of the ISO/TC 94/SC 3 to be held on 28th November 2024 at Bruxelles (Belgium).

9.7 The Notice of meeting / Draft agenda for discussion is placed at ANNEX XXII.

The Committee may DISCUSS.
9.8 Debriefing Meeting
9.8.1 ISO/TC 137
The meeting of ISO/TC 137 held from 06 – 07 June 2024 in Virtual Mode was attended by the registered experts Mr. Ajay K Lal and Ms. Preeti Prabha. The resolutions of the meeting are placed at ANNEX XXIII.

The Committee may NOTE.


9.8.2 ISO/TC 216/WG 2

The meeting of ISO/TC 216/WG 2 held from 09 – 11 July 2024 in Hybrid Mode was attended by the registered expert Mr. Ajay K Lal in virtual mode. The minutes of the is placed at ANNEX XXIV.

The Committee may NOTE.


Item 10 PROGRAMME OF WORK (INCLUDING PERIODIC REVIEW OF INDIAN STANDARDS)

11.1 The present position of work programme under the Committee CHD 19 is placed at ANNEX XXV.


The Committee may NOTE.


11.3 The Committee may also DECIDE on future work plan and strategies to be adopted say in the next 5 years aiming at contribution in related standardization activity both at national and international level (if available, ISO).

Item 12 ANNUAL CALENDAR OF TECHNICAL COMMITTEE MEETINGS

The Committee decided to conduct the next meeting of CHD 19 as decided per annual calendar which is as follows:      
 
a) 46th Meeting                                                                             2nd week of December
b) 47th Meeting                                                                             1st week of March

The Committee may NOTE.

Item 13 ANY OTHER BUSINESS

Item 14 VOTE OF THANKS
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 AMENDMENT NO. 1 SEPTEMBER 2024 TO

IS 17861: 2022 TEXTILE BOOTS WITH POLYMERIC SOLE (JUNGLE BOOTS) — SPECIFICATION



(Page 2, clause 5.7.4) — Insert the following new clause after 5.7.4;



5.7.5 Water Repellency and Water Resistance

When Type 1 Upper material is tested in accordance with IS 390, the spray rating scale shall be minimum 4.

When Type 2 Upper material is tested in accordance with IS 7016(Part 7)/ ISO 1420, the material shall be water              resistance.

(Page 2, clause 5.8) —Substitute the existing clause with the following clause:

5.8 Lining

Lining shall be provided for Type 1 and Type 2 boots.

(Page 3, clause 5.9.1) — Insert the following new clause after 5.9.1

5.9.2 Abrasion Resistance Test



When tested in accordance with IS 6994(Part 6), the outer toe cap shall not develop any hole through the full thickness before 2 000 cycles.

(Page 4, clause 5.16.2) — Substitute the existing clause with the following clause:



When tested in accordance with IS 15298 (Part 1), the thickness (d1) shall not be less than 4 mm and the cleat height (d2) shall not be less than 2.5 mm for type 1.



When tested in accordance with IS 15298 (Part 1), the thickness (d1) shall not be less than 4 mm and the cleat height (d2) shall not be less than 6 mm for type 2.



In case of PU -rubber double density sole, the effective thickness of rubber shall not be less than 2mm.



(Page 4, clause 5.16.7) — Substitute the existing clause with the following clause:

When outsoles are tested in accordance with IS 15298 (Part 1), the relative volume loss shall not be                greater than 200 mm3.



(Page 6, Annex-A) — Add the following at the end:



		IS No.

		Title



		IS 390: 2024

		Textile Fabrics — Determination of Resistance to Surface Wetting (Spray Test)



		IS 7016(Part 7): 2023 / 

ISO 1420:2016

		Methods of test for rubber or plastics coated fabrics part 7 determination of                     resistance to penetration by water (third revision)
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AMENDMENT NO. 2 SEPTEMBER  2024 TO

IS 12254: 2021 POLYVINYL CHLORIDE PVC INDUSTRIAL BOOTS — SPECIFICATION

(Second Revision)



(Page 5, clause 5.5.5, first para, line 4) — Substitute ‘clause 5.5 of ISO 4643’ for ‘Annex B of ISO 4643’.

[Page 6, clause 5.11.1, third para (see also Amendment no. 1)] — Substitute the following for the existing:

When tested in accordance with IS 15298(Part 1), the sole thickness shall be as under:

a) Forepart

d1: 6 mm, Min 

d2: 4 mm, Min



b) Heel

d1: 9 mm, Min d2: 6 mm, Min
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Foreword

[SO (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
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO 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/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) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 94, Personal safety — Protective clothing and
equipment, Subcommittee SC 3, Foot protection.

This third edition cancels and replaces the second edition (ISO 17249:2013) which has been technically
revised.

The main changes are as follows:

— The scope was revised;

— The term “mudguard” and a corresponding Figure were added (3.2 and Figure 2);
— The general testing parameters were revised (Clause 4);

— Avreference on customized insocks was added in 6.1;

— Hybrid footwear was added (Table 1 and 2);

— The requirements on slip resistance were clarified (Table 2);

— Seam strength was added (Table 2);

— Perforation resistance was revised (Tabel 2);

— Electrically insulating footwear according to EN 50321 was deleted (Table 2);
— Water vapour permeation was deleted (Table 2);

— Reference insole/insock/seat sock/footbeds testing was revised (Table 2);

— The requirement for cut resistance “CR” was added (Table 2);

— An optional requirement for scuff caps “SC” was added (Table 2);

— The optional requirement Ladder grip “LG” was added (Table 2);

© IS0 2024 - All rights reserved
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— 6.2 Design was revised;

— Table 3 Minimum height of the protective area was revised;

— 6.3 Construction was revised;

— Figure 3 Minimum protective area was revised;

— 6.4 Resistance to chain saw cutting was revised;

— Clause 7 Marking was revised;

— Clause 8 Manufacturer’s instructions and information was revised;

— Sub-clauses 8.3 to 8.5 were deleted;

— Annex A Assessment of the footwear by the wearer including the Figures has been revised;
— Annex B Deviation to the test methods of ISO 11393 3:2018 was added.

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.

© IS0 2024 - All rights reserved
\%



https://www.iso.org/members.html








DRAFT International Standard ISO/DIS 17249:2024(en)

Safety footwear for users of handheld chain saws

1 Scope

This document specifies requirements for safety footwear for users of handheld chain saws. It also specifies
requirements for footwear for users of handheld chain saws equipped with customized insocks.

Special risks are covered by complementary job-related standards (e.g. electrically insulating footwear,
protection against molten metal splash).

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements 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 20344:2021+A1:2024, Personal protective equipment — Test methods for footwear
IS0 20345:2021+A1:2024, Personal protective equipment — Safety footwear

[SO 11393-2:2018, Protective clothing for users of hand-held chainsaws — Part 2: Performance requirements
and test methods for leg protectors

ISO 11393-3:2018, Protective clothing for users of hand-held chainsaws — Part 3: Test methods for footwear

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 20345:2021+A1:2024 and the
following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1
feather line
line around the inside of the footwear where the foot enclosure turns from vertical to horizontal

Note 1 to entry: This is not ordinarily the same as the insole edge or sole edge. See Figure 1.

© IS0 2024 - All rights reserved
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upper

feather line
insole

outsole

Strobel stitching

U s W N

Figure 1 — Position of the feather line

3.2

mudguard

strip of material incorporated or connected to the feather line of the sole, considered part of it, for granting
better protection against debris, mud and water

Note 1 to entry: See also I1SO 20344:2021+A1:2024, Figure 2 Type €)

Key
1  mudguard
2 sole

Figure 2 — Mudguard

4 General testing parameters

The requirements of ISO 20344:2021+A1:2024, Clause 4 shall apply.

5 Classification

Safety footwear for users of handheld chain saws shall be classified in accordance with Table 1.

© IS0 2024 - All rights reserved
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Table 1 — Classification of safety footwear with resistance to chainsaw cutting

ISO/DIS 17249:2024(en)

Classification Description
Class 1 Footwear made from leather and other materials, excluding all-rubber or all-polymeric foot-
wear (see IS0 20345:2021+A1:2024 Figure 1)
Class 11 All-polymeric (i.e. entirely moulded) including all-rubber (i.e. entirely vulcanized) footwear
(see ISO 20345:2021+A1:2024 Figure 2)
Hybrid According to ISO 20345:2021+A1:2024, 3.19 and Figure 3

6 Requirements

6.1 General

Three levels of performance (see Table 4) of safety footwear with resistance to chain saw cutting are
specified according to the different chain saw speeds.

Safety footwear for users of handheld chain saws shall conform to the requirements given in Table 2 based
on the classification in Table 1. Safety footwear for users of handheld chain saws with customized insocks
shall fulfil in addition the requirements of ISO 20345:2021+A1:2024, Annex A, A.2.1.

Table 2 — Requirements

Reference Classification
Requirement 1SO 20345:2021 This docu- " Hybrid Symbol
+A1:2024 ment mounted | moulded

Design Height of upper |5.2.2 X X [X X

Heel area 5.2.3 X X X X

Design 6.2 X X X X

Construction 6.3 X X X X
Whole foot- | Constructional 531
wear performance: o

Construction 5.3.1.1 X X

Upper/bond 15 5, 5 X X

strength

Toe protection: [5.3.2

General 5.3.2.1 X X X X

Internal length 5329 X Ix X X

of toecaps

Width of toecap 5323 X |x X X

flange

Corrosionre- g 35 4 X |x |x X

sistance

© IS0 2024 - All rights reserved
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Table 2 (continued)

Reference Classification
Requirement 1SO 20345:2021 This docu- Hybrid Symbol
II
+A1:2024 ment mounted | moulded

Impactresist- 5326 X X X
ance
Compression |5 5 5 X X X
resistance
Behaviour
of toecaps
(thermal and 5.3.2.5 X X X
chemical)
Leak proofness [5.3.3 X
Specificergo- g 5 X |X X
nomic features
Slip resistance |[5.3.5
Slip resistance
“not tested” b 5.3.5.1 0 0 0 0]
Slip resistance No ad-
Ceramic tile ..
floor with NaLS 5.3.5.2 0 0 0 dltlon_al
b marking
Slip resistance
ceramic tile
floor with glyc- 6.2.10.1 0 0 0 SR
erine b
Innocuousness |5.3.6 X X X
Seam strength |5.3.7 X X
Perforation re-
sistance (metal 0 0 0 P
insert type P) P
Perforation
resistance 6.2.1
(non-metal
insert)
Type PLP 0o |0 0 PL
Type PSb 0 |0 0 PS

© IS0 2024 - All rights reserved
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Table 2 (continued)

Reference Classification
Requirement 1SO 20345:2021 This docu- I Hybrid Symbol
+A1:2024 ment mounted | moulded
Electrical prop-
erties:
Antistatic foot- 6.2.2.2 a  la a a A
wear
Resistance to
inimical envi- [6.2.3
ronments
Heat insulation 6.2.3.1 a2 la a a HI
of sole complex
Cold insulation 6.2.3.2 a2 la a a cl
of sole complex
Energy absorp-
tion of seat 6.2.4 a a a a E
region
Water resist- 6.2.5 a X X WR
ance
Metatarsal pro- 6.2.6 a2 la a a M
tection e
A_nkle protec- |, a2 la a a AN
tion
Cutresistance |6.2.8 a a a a CR
Scuff cap abra- 6.2.9 a  la a a sc
sion
Resistance
to chain saw 6.4 X X X X
cutting
Upper General 5.4.1 X X X X
Thickness 5.4.2 X X X
Tear strength  [5.4.3 X X X
Tensile proper-|5.4.4 X Ix Ix X
ties
Flexing resist-|5.4.5 X |x X
ance
Hydrolysis 5.4.7 X X X
Water penetra- |6.3.
tion and water a WPA
absorption
Vamp Tear strength  |5.5.2 X [0 |0 0
lining . —
Abrasion resist 553 X |o 0 0
ance
Quarter Tear strength  |5.5.2 o (0 |O 0
lining . —
Abrasion resist 5c3 o lo 0 0
ance
Tongue Tear strength  [5.6.2 0 0 0
Insole//
sock/ ¢ Table 3 X |0 |X 0

© IS0 2024 - All rights reserved
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Table 2 (continued)

Reference Classification
Requirement 1SO 20345:2021 This docu- Hybrid Symbol
I II
+A1:2024 ment mounted | moulded

Outsole Design 5.8.2 X X [X X

Tear strength  [5.8.3 X X X

Abrasion resist- 584 X |x X X

ance

Flexing resist- 585 X Ix X X

ance

Hydrolysis 5.8.6 X X X X

Interlayer bond 587 o lo 0 0

strength

Re51s‘Fance o fo40 a a a a FO

fuel oil

Resistance to HRO

hot contact 6.4.1 ) ! ) ’

Ladder Grip 6.4.3 a a a a LG
The applicability of a requirement to a particular classification is indicated in this Table by the following:
X The requirement shall be met. In some cases the requirements relate only to single materials within the clas-
sification, e.g. pH value of leather components. This does not mean that other materials are precluded from use.
0 If the component part exists, the requirement shall be met. The absence of X or O indicates that there is no
requirement.
a If the property is claimed, the requirement given in the appropriate clause shall be met.
b One of the three shall be chosen, when the property is claimed.
¢ Footbeds are treated like insocks.
6.2 Design

The minimum height, [, of the protective area (see Figure 3) shall be in accordance with Table 3. At least 3
sizes shall be checked (smallest, largest, and medium). The right and left footwear shall be checked.

Footwear shall conform to one of the designs B to E of ISO 20345:2021+A1:2024, Figure 4.

The upper height behind the protective area may be lowered in the calf area for ergonomic reason.

Table 3 — Minimum height of the protective area

Footwear size Minimum height
1
French English mm
36 and below up to 3 12 154
37 and 38 4to5 157
39 and 40 5%to6% 164
41 and 42 7to8 170
43 and 44 8% to 10 177
45 and above 10 % and above 184

6.3 Construction

At least 3 sizes shall be checked (smallest, largest, and medium). Each protected area of the right and left
fully fastened footwear shall be checked.

© IS0 2024 - All rights reserved
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When conditioned and tested in accordance with the method described in ISO 11393-3:2018 with the
deviations described in Annex B of this standard, safety footwear for users of handheld chain saws shall
have a protective area, as shown in Figure 3, comprising the vamp, tongue, and toecap area of the footwear.
The following dimensions shall be met:

Key

N U1 A W N

a minimum height as given in Table 3, measured from the feather line to point A (each inner and outer
side of the footwear);

a distance of at least 70 mm each between the two points A and point B of the centre line measured
around the upper edge of the protection area; the protection area extends vertically from the points A in
the direction of the feather line;

a distance of less than 10 mm from a line parallel above the feather line to the feather line for level 1 and
2 footwear (see 6.4);

no gap between the protective area and the feather line for level 3 footwear (see 6.4);

there shall be no gap between the toecap and the protective material.

footwear centre line

top of upper (upper height)
toecap back edge

feather line

protective area

additional protective area for level 3 footwear

Figure 3 — Minimum protective area

All chain saw protective material shall be permanently attached to the footwear. If different chain saw protective
materials are used, they shall either be butted together or overlapped so that there are no surface gaps.

Each protective area shall be tested if difference in composition is detected.

If the footwear is designed to provide performance over a larger area than specified, all parts shall have the
same protective quality.

© IS0 2024 - All rights reserved
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6.4 Resistance to chain saw cutting

When conditioned and tested in accordance with the method described in ISO 11393-3:2018 with the
deviations described in Annex B of this standard, using the test chain speed specified in Table 4 for the
appropriate level of performance of footwear, no cut-through shall occur.

NOTE During the set-up procedure the footwear can be covered by a suitable protection to avoid surface
contamination.

Table 4 — Levels of performance

Chain speed
Levels of performance
m/s
20
24
28

7 Marking

Each item of safety footwear with resistance to chain saw cutting shall be clearly and permanently marked,
for example by embossing or branding, with the following:

a) size;

b) manufacturer’s name and postal address;

¢) manufacturer’s type designation;

d) atleast year and month of footwear manufacture;
e) reference to this document, i.e. ISO 17249:xxxx;

f) the symbol(s) from Table 2 appropriate to the protection provided which is/are not covered by the
graphical symbol (see Figure 4).

The markings for e) and f) should be adjacent to one another or lie below or above each other.

Footwear fulfilling the requirements of this document shall be marked with the graphical symbol
[SO 7000-2416, as shown in Figure 4 together with the level of performance provided (level 1, level 2 or
level 3). The pictogram shall be placed at any visible place on the outside of the footwear, left and right, and
have a minimum size of (30 x 30) mm. The pictogram shall be durable, e.g. by embossing.

Level X

Key
X level of performance (see 6.4)

Figure 4 — Graphical symbol Ref. No: ISO 7000-2416 “Protection against chain saw”

© IS0 2024 - All rights reserved
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8 Manufacturer’s instructions and information

8.1 General

Safety footwear for users of handheld chain saws shall be supplied to the end user with at least the following
information given in 8.1 and 8.2 of this standard and in addition the information given in ISO 20345:2021+A1:
2024, 8.2.3 antistatic properties, 8.3 insocks, 8.4 perforation resistant inserts and 8.5 obsolescence. Further
information on slip resistance according to ISO 20345:2021+A1:2024 Annex C shall be added, if relevant.

All information shall be unambiguous and shall include the following:
a) Name and full address of the manufacturer;
b) Reference to this document, i.e. [SO 17249:20XX;
c¢) Explanation of any graphical symbols, markings or levels of performance, if applicable;
d) A basic explanation of the tests that have been applied to the footwear, if applicable.
e) Instructions for use:
1) tests to be carried out by the wearer before use, if required;
2) fitting; how to put on and take off the footwear, if relevant;
3) application; basic information on possible uses and, where detailed information is given, the source;
4) limitations of use (e.g. temperature range);

5) instructions for storage and maintenance, with maximum periods between maintenance checks (if
important, drying procedures to be specified);

6) instructions for cleaning and/or decontamination;
7) obsolescence deadline or period of obsolescence;
8) ifappropriate, warnings against problems likely to be encountered during use;

9) a warning, that the footwear shall not be modified, except for customized insocks according to
Annex A, A.2.1 of ISO 20345:2021+A1:2024;

10) if helpful, additional illustrations, part numbers etc.
f) Reference to accessories and spare parts, if relevant (e.g., recommended socks).

g) The type of packaging suitable for transport, if relevant.

8.2 Additional warning

Each pair of safety footwear for users of handheld chain saws shall be supplied with a leaflet containing the
following wording:

“No personal protective equipment can ensure 100 % protection against cutting from a handheld chain saw
neither it could replace a rigorous education of the users. Deviation from safe standard operating procedures
of the chain saw can lead to injury. Under laboratory conditions the tested chain saw cutting resistance is
required for the front parts of the footwear (tongue and toe-cap area); even in these named areas cutting
injuries are possible. Nevertheless, experience has shown that it is possible to design equipment which offers
a certain degree of protection. Different functional principles, which may be applied to give protection,
include:

— chain slipping on contact, such that it does not cut the material;

— clogging fibres drawn by the chain into the drive sprocket to block chain movement;

© IS0 2024 - All rights reserved
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— chain braking by use of fibres with a high resistance to cutting which absorb kinetic energy, thereby
reducing chain speed.

Often more than one principle is applied.
Three levels of performance are available, denoting different levels of chain saw resistance.

The required level of protection is dependent on several parameters, such as working techniques, the power
of the chainsaw, the sharpness of the chain, the chain speed, and the angle and contact force when in contact
with the footwear (chain speed is only one parameter in the test rig);

a chain speed of 20 m/s in the test does not necessarily correlate with a hand-held chainsaw being operated
at 20 m/s; this should be taken into account, together with the experience of the user when selecting suitable
footwear;

Level 3 provides a higher cutting resistance than level 2, and level 2 provides a higher cutting resistance
than level 1; The footwear may not protect sufficiently against cuts with some modified chains or chains
not primarily designed for forestry (e.g. some rescue chains); in case of doubt, the user shall contact the
manufacturer of the saw chain;

Safety footwear with resistance to chain saw cutting shall always be worn in combination with overlapping
leg protectors which comply with ISO 11393-2:2018.“

© IS0 2024 - All rights reserved
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Annex A
(informative)

Assessment of the footwear by the wearer

A.1 General

The following list and figures can be provided to assist in assessing the performance of safety footwear for
users of handheld chain saws. This information is provided as a guide and not as a complete list.

A.2 Criteria for the assessment of the state of footwear

Footwear for users of handheld chain saws should be assessed at regular intervals, but at least before each
use, by inspection and should be replaced when any of the signs of wear identified below are found (some of
these criteria can vary according to the type of footwear and materials used):

— Dbeginning of pronounced and deep cracking affecting half of the upper material thickness [Figure A.1 a)];
— strong abrasion of the upper material, especially if the toecap is revealed [Figure A.1 b)];

— split seams or damage caused by contact, e.g. with the chainsaw [Figure A.1 c)];

— the outsole shows cracks more than 10 mm long and 3 mm deep [Figure A.1 d)];

— upper/sole separation of more than 10 mm to 15 mm long and 5 mm wide (deep) [Figure A.1 g)];

— cleat height for cleated outsoles at any point lower than 1,5 mm [Figure A.1 e)];

— original insock (if any) showing pronounced deformation and crushing.

— destruction of the lining or sharp borders of the toe protection which could cause wounds (Figure A.1 f);
— Delamination of the soling materials (Figure A.1 h);

— Itis convenient to check:

— the inside of the footwear manually from time to time, aiming at detecting destruction of the lining
or sharp borders of the toe protection which could cause wounds [Figure A.1 f)];

— the closing mechanism is in working order (zip, laces, eyelets, touch and close system);

— the obsolescence deadline or period of obsolescence.

X X
X X

A.1 a) deep cracks in the upper  A.1 b) strong abrasion of the A.1 c) separation of upper mate-
upper rial

See Figure A.1.

Dimensions in millimetres

© IS0 2024 - All rights reserved
11





ISO/DIS 17249:2024(en)

A.1 d) cracks in the outsole A.1 e) decreased cleat height A.1 f) destruction of lining; sharp
edges

A.1 g) upper/outsole separation A.1 h) delamination of the sole

Figure A.1 — Examples for criteria for the assessment of the state of safety footwear for users of
handheld chain saws

© IS0 2024 - All rights reserved
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Annex B
(normative)

Deviation to the test methods of ISO 11393-3:2018

The following deviation to the test methods of ISO 11393-3:2018 shall be applied as a test method for this
standard:

— A different sizing body for laced footwear according to ISO 11393-3:2018, 5.1 shall be used for boots of
sizes < 41 (European sizing system, see ISO 20344:2021+A1:2024, Table B.1). The modified sizing body
(according to Figure B.1) shall have a total height of minimum 500 mm, comprising:

— ankle cylinder: height (76 + 1) mm; diameter (64 + 1) mm;
— conical section: height (274 £ 1) mm;

— upper cylinder: height 150 mm min.; diameter (90 = 1) mm.

990 =1
_® Y
|
| N
"+““ '
N~ !
|
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T~ -t
®6L +1

Figure B.1 — Modified sizing body
The cuts on the leg region according to ISO 11393-3:2018, 6.2.4 shall be applied 20 to 60 mm below the
minimum high of the protective area according to Table 3 of this document.

The position of the cut on the leg region shall be different to the position of the cut on throat area according
to ISO 11393-3:2018, 6.2.3
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Annex ZA

(informative)

Relationship between this European Standard and the essential
requirements of PPE Regulation (EU) 2016/425 aimed to be covered

This European Standard has been prepared under a Commission’s standardization request M/571 to
provide one voluntary means of conforming to essential requirements of REGULATION (EU) 2016/425 OF
THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 9 March 2016 on personal protective equipment

and repealing Council Directive 89/686/EEC.

Once this standard is cited in the Official Journal of the European Union under that REGULATION
(EU) 2016/425, compliance with the normative clauses of this standard given in Table ZA.1 confers, within
the limits of the scope of this standard, a presumption of conformity with the corresponding essential
requirements of that Regulation, and associated EFTA regulations.

Table ZA.1 — Correspondence between this European Standard and Annex II of REGULATION (EU)

2016/425

ESSENTIAL HEALTH AND SAFETY REQUIRE-
MENTS of REGULATION (EU) 2016/425

Clause(s)/sub-clause(s) of this
EN ISO

Remarks/

General requirements applicable to all PPE

1.11

Ergonomics

In Table 2 the relevant line is
"Specific ergonomic features"

1.1.2.1

Optimum level of protection

In Table 2 the relevant line is
"Specific ergonomic features"

1.2.1

Absence of inherent risks and other
nuisance factors

In Table 2 the relevant line is
"Specific ergonomic features"

1.2.1.1

Suitable constituent materials

In Table 2 the relevant line is
"Innocuosness"

1.2.1.2

Satisfactory surface condition of all
PPE parts in contact with the user

In Table 2 the relevant line is
"Specific ergonomic features"

1.2.1.3

Maximum permissible user impedi-
ment

In Table 2 the relevant line is
"Specific ergonomic features"

1.3.1

Adaptation of PPE to user morphology

(=)
—
o
o
(=)
w

In Table 2 the relevant line is
"Specific ergonomic features"

1.3.2

Lightness and strength

In Table 2 the relevant lines
are "Upper/outsole bond
strength", "Upper - Tear
strength", "Upper - Tensile
properties", "Upper - Flexing
resistance", "Vamp lining -
Tear strength”, "Quarter lining
- Tear strength”, "Tongue

- Tear strength”, "Outsole -
Design", "Outsole - Abrasion
resistance", "Outsole - Hydrol-
ysis", "Ankle protection" and
“Cut resistance”

1.4

Manufacturer’s instructions and infor-
mation

Clause 8
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Table ZA.1 (continued)

ESSENTIAL HEALTH AND SAFETY REQUIRE-
MENTS of REGULATION (EU) 2016/425

Clause(s)/sub-clause(s) of this
ENISO

Remarks/

2.2 PPE enclosing the parts of the body to |6.1 In Table 2 the relevant line

be protected is " Insole/Insock/Seat sock/
Footbed "

2.4 PPE subject to ageing Clause 7, Clause 8

2.6 PPE for use in potentially explosive 6.1 In Table 2 the relevant line is
atmospheres "Antistatic footwear"

2.12 PPE bearing one or more identification | 6.1, Table 2, Clause 7
markings or indicators directly or indi-
rectly relating to health and safety

2.14 Multi-risk PPE 6.1,6.4 In Table 2 the relevant lines
are "Slip resistance", "Perfo-
ration resistance", "Antistatic
footwear"," Resistance to
inimical environments"," Ener-
gy absorption of seat region”,
"Water resistance”, "Met-
atarsal protection", "Ankle
protection”, "Cut resistance”, "
Outsole - Resistance to fuel oil
" and "Outsole - Resistance to
hot contact"

311 Impact caused by falling or ejected ob- |6.1 In Table 2 the relevant lines
jects and collisions of parts of the body are "Impact resistance", "Met-
with an obstacle atarsal protection", "Ankle

protection”

3.1.2.1 Prevention of falls due to slipping 6.1 In Table 2 the relevant lines
are "Slip resistance" and “Out-
sole - Design”

3.2 Protection against static compression |6.1 In Table 2 the relevant lines

of part of the body are "Compression resistance"
and “Energy absorption of seat
region”

3.3 Protection against mechanical injuries |6.1, 6.4 In Table 2 the relevant lines
are "Vamp lining - Tear
strength", "Quarter lining -
Tear strength", "Outsole- Tear
strength”, "Perforation resist-
ance”, "Cut resistance”, and
“Scuff cap abrasion”

3.6 Protection against heat and/or fire 6.1 In Table 2 the relevant lines
are "Heat insulation of sole
complex" and “Outsole - Re-
sistance to hot contact”

3.7 Protection against cold 6.1 In Table 2 the relevant line
is "Cold insulation of sole
complex"

WARNING 1 Presumption of conformity stays valid only, as long as a reference to this European Standard is

maintained in the list published in the Official Journal of the European Union. Users of this standard should consult
frequently the latest list published in the Official Journal of the European Union.

WARNING 2

© IS0 2024 - All rights reserved
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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.

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.

This document was prepared by Technical Committee ISO/TC 216, Footwear, in collaboration with the
European Committee for Standardization (CEN) Technical Committee CEN/TC 309, CEN/TC 309, in
accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

This first edition cancels and replaces ISO/TS 16179:2012, which has been technically revised.
The main changes compared to the previous edition are as follows:

— the technical specification becomes a ISO standard

— new Table 1 of concerned substance

— preparation reference to ISO 21061

— new Table 2

— new extraction solvent

— new Annex B for mass spectroscopy
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Introduction

Certain organotin compounds have been identified as carcinogenic. Thus, several countries have
restricted them in articles such as footwear, e.g. in the European Union by commission regulation (EU)
276/2010[] amending regulation (EC) No 1907/2006[2.

Further organotin compounds are restricted by footwear brands in their restricted substances lists
(RSL).
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Footwear — Critical substances potentially present in
footwear and footwear components — Determination of
organotin compounds in footwear materials

1 Scope

This document specifies a test method for the qualification and quantification of organotin compounds.
This test method is applicable to all types of footwear materials.

NOTE ISO/TR 16178131 defines which materials are concerned by this determination.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 3696, Water for analytical laboratory use — Specification and test methods

ISO 4787, Laboratory glass and plastic ware — Volumetric instruments — Methods for testing of capacity
and for use

ISO 21061, Footwear — Chemical tests — General principles on the preparation of samples

3 Terms and definitions
No terms and definitions are listed in this document.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

— The definitions given in ISO TR 16178[3] clause 5.24 are applicable

4 Principle

The organotin substances are extracted from the footwear material with methanol, in a medium-
strength acidic condition, using tropolone as a complexing agent.

NOTE In the previous version of this test method , the extraction solvent was a mixture of methanol-ethanol.
Comparisons have shown that methanol gives equivalent results to methanol-ethanol solution. Therefore,
extraction with methanol-ethanol solution is still possible to be used.

The polar and high-boiling organotin is then converted to the corresponding volatile alkyl derivative,
by reaction with sodium tetraethylborate, NaB(Et),. Finally, it is detected and quantified by using a
gas chromatograph fitted with a mass selective detector (Gas chromatograph with a single quadrupole
mass spectrometer (GC-MS) or gas chromatograph with a triple quadrupole mass spectrometer (GC-
MS/MS)).

Table 1 indicates the list of target compounds which can be analysed with this document.
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Table 1 — List of target compounds and internal standards that can be analysed

Type of compound Compound CAS Registry Number® 1
Monosubstituted Internal standard: n-heptyltin trichloride 59344-47-7
methyltin trichloride 993-16-8
n-butyltin trichloride 1118-46-3
n-octyltin trichloride 3091-25-6
phenyltin trichloride 1124-19-2
Disubstituted Internal standard: Di-n-heptyltin dichloride 74340-12-8
Dimethyltin dichloride 753-73-1
Di-n-propyltin dichloride 867-36-7
Di-n-butyltin dichloride 683-18-1
Di-n-octyltin dichloride 3542-36-7
Diphenyltin dichloride 1135-99-5
Trisubstituted Internal standard: Tri-n-pentyltin chloride 3342-67-4
Trimethyltin chloride 1066-45-1
Tri-n-propyltin chloride 2279-76-7
Tri-n-butyltin chloride? 1461-22-9
Tri-n-octyltin chloride 2587-76-0
Triphenyltin chloride (or fentin chloride) 639-58-7
Tricyclohexyltin chloride 3091-32-5
Tetrasubstituted Internal standard: Tetra-n-propyltin 2176-98-9
Tetra-n-ethyltin 597-64-8
Tetra-n-butyltin 1461-25-2
a  Ifbis(tri-n-butyltin) oxide (TBTO), CAS RN® 56-35-9, is present, it is detected as tri-n-butyltin.

5 Reagents

Unless otherwise specified, use only reagents of recognized analytical grade.
5.1 Water, grade 3 according to ISO 3696.

5.2 Glacial acetic acid, CAS RN®: 64-19-7.

5.3 Sodium tetraethylborate, CAS RN®: 15523-24-7.

5.4 Tetrahydrofuran (THF), stabilized, CAS RN®: 109-99-9.

5.5 n-heptyltin trichloride, CAS RN®: 59344-47-7 (internal standard).
5.6 Di-n-heptyltin dichloride, CAS RN®: 74340-12-8 (internal standard).
5.7 Tri-n-pentyltin chloride, CAS RN®: 3342-67-4 (internal standard).

5.8 Tetra-n-propyltin, CAS RN®: 2176-98-9 (internal standard).

1) CAS Registry Number® (CAS RN®) is a trademark of CAS corporation. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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5.9 hexane, CAS RN®: 110-54-3.
5.10 Inert gas, e.g. nitrogen, helium or argon.
5.11 Tropolone (2-hydroxy-2,4,6-cycloheptatrien-1-one), of laboratory grade, CAS RN®: 533-75-5.

5.12 Methanol, CAS RN®: 67-56-1.

NOTE If methanol -ethanol solution is used, Ethanol, GPR grade or industrial methylated spirit (IMS),
CAS RN®: 64-17-5.

5.13 Sodium acetate anhydrous, CAS RN®: 127-09-3.
5.14 Organotin compounds listed in Table 1.

6 Apparatus and materials

The usual equipment and laboratory glassware, according to ISO 4787, shall be used, in addition to the
following.

6.1 Gas chromatograph with a mass selective detector (GC-MS or GC-MS/MS).

6.2 Analytical balance, with a resolution of 0,1 mg.

6.3 Glass vessel, with screw tops and a volume of, for example, 50 ml.

6.4 Micropipettes, of required volumes.

6.5 Pipettes, of required volumes.

6.6 Calibrated pH-meter with a glass combination electrode and range of 0 to 14.

6.7 Volumetric flasks of required volumes.

6.8 Ultrasonic bath with adjustable temperature suitable for operation at about 60 °C.
6.9 Centrifuge.

6.10 Horizontal shaker, with a minimum frequency of 5 s1

NOTE A path length from 2 to 5 cm has been found suitable.

6.11 GC-Vial with PTFE Cap, for example 2 ml.

7 Preparation of the sample

The test piece consists of a single material taken from the footwear, such as leather, textile, polymer,
coated material or other. The preparation of the test piece should involve the removal of the individual
materials from the footwear and the preparation of a test piece, which results in particles with a
maximum edge length of 4 mm, see ISO 21061.

NOTE Up to three test specimens (of equal mass) of the same material type can be tested together taking
into consideration the limits of detection and quantification.
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8 Procedure

SAFETY PRECAUTIONS — Sodium tetraethylborate is air-sensitive and can spontaneously
combust in the presence of air. The solution should be prepared in an empty fume cupboard.
Organotins are both toxic and known endocrine system disrupters; therefore, they should be
treated with utmost care.

All the chemicals that are stored below room temperature should be allowed to reach room temperature
before an aliquot is taken.

8.1 Preparation of the sodium tetraethylborate solution

Weigh about 2 g of sodium tetraethylborate (5.3) into a 10 ml volumetric flask (6.7) and make up to
volume with tetrahydrofuran (5.4).

This solution is stable for approximately three months if stored under an inert gas blanket (5.10), in
refrigerator at about 4 °C and preferably in amber container.

NOTE Pre-weighed tetraethylborate or commercial solutions are available on the market.
8.2 Preparation of standard solutions

8.2.1 General

The organotin compounds are available on the market under their chloride forms, but the mass
concentration for the calibration curve and the result are expressed in mg/kg of organotin cations.

EXAMPLE1  With dibutyltin dichloride, Bu,SnCl, (dibutyltin dichloride) is the chloride form and Bu,Sn?* is
the cation form.

Table 2 gives the amount of organotin chloride and the weighting factor for recalculation of organotin
cations (for 100 % purity of the chloride form).

Table 2 — Amount of organotin chloride and weighting factor for recalculation of organotin

cations
Compound Weighting factor WF | Amount of organotin chloride required to
have a solution of 1 000 mg/1 of
organotin cation (in a 100 ml flask)
mg
Target compounds
Methyltin trichloride 0,557 179,5
n-Butyltin trichloride 0,623 160,5
n-Octyltin trichloride 0,686 145,8
Phenyltin trichloride 0,648 154,3
Dimethyltin dichloride 0,677 147,7
Di-n-propyl dichloride 0,742 134,8
Di-n-butyltin dichloride 0,767 130,4
Di-n-octyltin dichloride 0,830 120,5
Diphenyltin dichloride 0,793 126,1
Trimethyltin chloride 0,821 121,8
Tri-n-propyltin chloride 0,875 114,3
Tri-n-butyltin chloride 0,891 112,2
Tri-n-octyltin chloride 0,927 1079
a2 These compounds have no chloride and therefore the weighting factor is 1,000.
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Table 2 (continued)

Compound Weighting factor WF | Amount of organotin chloride required to
have a solution of 1 000 mg/1 of
organotin cation (in a 100 ml flask)
mg
Triphenyltin chloride 0,908 110,1
Tricyclohexyltin chloride 0,912 109,6
Tetra-n-ethyltin? 1,000 100,0
Tetra-n-butyltin? 1,000 100,0
Internal standards
n-heptyltin trichloride 0,672 148,8
di-n-heptyltin dichloride 0,817 122,4
Tri-n-pentyl chloride 0,906 110,4
tetra-n-propyltin? 1,000 100,0
a2 These compounds have no chloride and therefore the weighting factor is 1,000.

EXAMPLE 2 Ifyou weigh 160,5 mg of monobutyltin trichloride (BuSnCl;), you have a solution of 1 605 mg/1 of
monobutyltin trichloride, which corresponds to a concentration of: 1 605 x 0,623 =1 000 mg/1 of monobutyltin
cation (BuSn3+).

EXAMPLE 3  If you weigh 110,4 mg of dioctyltin dichloride (CgH;;),SnCl,), you have a solution of 1 104 mg/I
of dioctyltin dichloride, which corresponds to a concentration of: 1 104 x 0,830 = 916 mg/1 of dioctyltin cation

[(CgH;7),Sn?].

The concentration of organotin cation is usually calculated using Formula (1):

Psn=pPa x WF ()
where

Ps, isthe mass concentration of organotin cation (mg/1);
pc  is the mass concentration of organotin chloride (mg/1);

WF  is the weighting factor (see Table 2).

8.2.2 Internal standards — stock solution (1 000 mg/1 of organotin cation)

Internal standards are available commercially as certified solutions, or a solution of internal standards
can be made. Four internal standards shall be used as solutions in methanol (5.13).

To prepare an internal standard solution use the analytical balance (6.2) to weigh the appropriate
amount of n-heptyltin trichloride (5.5), di-n-heptyltin dichloride (5.6), tri-n-pentyltin chloride (5.7) and
tetra-n-propyltin (5.8). Dissolve them together in methanol (5.12) in a single volumetric flask (6.7) to
obtain the mass concentration of 1000 mg/1 for each organotin cation.

Store the standard solutions for a maximum of one year in a refrigerator at about 4 °C, when not in use,
to minimize evaporation of the solvent.

8.2.3 Internal standards — working solution (10 mg/1 of organotin cation)

Use a pipette (6.5) to transfer an appropriate volume of the internal standard stock solutions (8.2.2)
together into a volumetric flask (6.7) and fill up to the mark with methanol (5.12) to create a 10 mg/1
solution of each organotin cation.
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8.2.4 Target compounds — stock solution (1 000 mg/1 of organotin cation)

Target compounds are available commercially as certified solutions, or a solution of target compounds
may be made.

Use the analytical balance (6.2) to weigh the appropriate amount of each target compound (see Table 2).
Dissolve each of them (separately or together) in methanol (5.12) in an appropriately sized volumetric
flask (6.7) to obtain the mass concentration of 1 000 mg/1 for each organotin cation.

Store the standard solutions for a maximum of one year in a refrigerator at about 4 °C, when not in use,
to minimize evaporation of the solvent.

8.2.5 Target compounds — working solution (10 mg/1 of organotin cation)

Use a pipette (6.5) to transfer an appropriate volume of the target compound stock solutions (8.2.4)
together into one volumetric flask (6.7) and fill up to the mark with methanol (5.12) to create a 10 mg/I
solution of each organotin cation.

8.3 Preparation of the tropolone solution

Use the analytical balance (6.2) to weigh 0,50 g of tropolone (5.11) into a 100 ml volumetric flask (6.7).
Dissolve them in about 40 ml methanol (5.12), afterwards fill up to the mark with methanol (5.12).

NOTE Other volumes and masses may be used if the concentration of 5.0 g/l is obtained.

This solution can be used for up to one month from preparation and stored in a refrigerator at about
4 °C.

8.4 Preparation of the buffer solution

Prepare a 0,2 mol/l sodium acetate solution, for example by weighting 16,4 g of sodium acetate (5.13) in
11 of water (5.1) and adjust the pH to (4,5 + 0.1) with glacial acetic acid (5.2).

8.5 Preparation of the calibration solutions

8.5.1 Asaguide, choose standards for example of concentration 100 ug/1, 200 pg/1, 300 pg/1, 400 ug/1
and 500 pg/1.

8.5.2 These are added as 20 ul, 40 ul, 60 ul, 80 ul and 100 pl aliquots by micropipette (6.4) of the
target compounds working solution (8.2.5) to individual vessels (6.3) containing 20 ml of methanol
(5.12).

8.5.3 Add an appropriate amount, e.g. 100 pl, of internal standard working solution (8.2.3).
8.5.4 Add 8 ml of buffer solution pH 4,5 (8.4).
8.5.5 Add 1 ml of tropolone solution (8.3).

8.5.6 Add 100 pl sodium tetraethyl borate solution (8.1) and shake vigorously for 30 min using a
horizontal shaker (6.10).

8.5.7 Using a pipette (6.5), transfer 2 ml of hexane (5.9) into the vessel and shake vigorously for
30 min using a horizontal shaker (6.10).

8.5.8 Transfer the hexane phase in a GC vial (6.11) for analysis.
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8.6 Sample preparation

8.6.1 Use the analytical balance (6.2) to weigh (1 + 0,1) g of sample (see Clause 7) into a glass vessel
(6.3) and record the mass, m;, with a precision to 0,1 mg.

8.6.2 Add 20 ml of methanol (5.12).

8.6.3 Add an appropriate amount, e.g. 100 pl, of internal standard working solution (8.2.3).

8.6.4 Add 1 ml of tropolone solution (8.3)

8.6.5 Extractin an ultrasonic bath (6.8) at (60 £ 5) °C for (60 + 5) min.

8.6.6 Ifrequired, centrifuge (6.9) for 5 min and transfer the clear solution into another glass vessel.
8.6.7 Add 8 ml of buffer solution pH 4,5 (8.4).

8.6.8 Add 100 pl sodium tetraethyl borate solution (8.1) and shake vigorously for 30 min using a
horizontal shaker (6.10).

8.6.9 Transfer 2 ml of hexane (5.9) into the glass vessel and shake vigorously for 30 min using a
horizontal shaker (6.10).

If necessary (to get a clear hexane layer) centrifuge (6.9) for 5 min.

8.6.10 Transfer the hexane phase in a GC Vial (6.11) for analysis.

8.7 Preparation of the blank solution

Prepare the blank solution in the same way as the samples (see 8.6.2 to 8.6.10).
8.8 Gas chromatography

8.8.1 Gas chromatography

Determine the organotin compounds of the samples by using GC-MS. An example of the method
parameters is given in Annex A. At least five calibration standards should be used.

8.8.2 With MS

Three diagnostic ion groups (one ion group for quantification and the two other groups for qualification)
and the full spectra are used for the detection of the target compounds (see Annex B, Table B.1 for the
choice of the three diagnostic ion groups).

Use the mass spectrometer in simultaneous SIM/SCAN mode, or in SIM mode with SCAN confirmation
in case of positive results.

8.8.3 With-MS/MS
The method used is a quantification with internal calibration.

A summary table presented in Annex B.2 summarises for each molecule the transitions, and the internal
standards used

©1S0 2023 - All rights reserved 7
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9 Expression of the results

9.1 Calculate the total peak areas of the standards, the internal standard, and each detected organotin
species in the sample.

NOTE1 Iftherecovery of the internal standard is suspected to be lower than the expected value (due to matrix
effects or unknown reasons) increasing the amount of sodium tetraethylborate can lead to a better recovery.

NOTE 2  Alternative internal standards (such as deuterated compounds) to those listed (5.5, 5.6, 5.7 and 5.8)
may be used if the recovery rate is low.

9.2 Using the data from the organotin standards, calculate the detector response factor, Dy, for each
tin compound at each tin mass concentration using Formula (2):

X Aq,
St,is (2)

st,sn < Pstis

_ Pstsn

D =
RF = 74

where

Pstsn s the mass concentration of organotin cation in the standard, in pg/1;
Agis  isthe peak area of the relevant internal standard;
Agi sy isthe peakarea of organotin cation in the standard;

Pstis s the mass concentration of the relevant internal standard.

9.3 For each compound, calculate an average Dyp, with all the Dy, (9.2) obtained at each calibration
level of mass concentration using Formula (3):

1 n
Dgga :; Z Dgg; (3)
i=1

Theoretically, the Dy, values for a particular tin compound should be exactly the same, but slight
differences are seen. Therefore, the average is calculated.

9.4 This average Dy value, Dy, is used to calculate the mass concentration of organotin compounds
in the sample using Formula (4):

_ ASn ><DRFa ><pis (4)
A,

1S

pSn

where

Ps, s the mass concentration of organotin cation in the sample, in pg/I;
Ag, s the peak area of organotin;
pis is the mass concentration of the corresponding internal standard (500 pg/1);

is the peak area of the corresponding internal standard.
9.5 Using Formula (5), convert pg,, whose units are expressed in pg/l, into pg/kg:

xV
wo =P’ (5)
my
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wg, isthe mass fraction of organotin cation, in pg/kg;
Ps, is the mass concentration of organotin cation in the sample, in pug/l;
|4 is the volume of hexane aliquot taken in 8.6.9 (2 ml);

m; is the mass of the sample obtained in 8.6.1, in g.

10 Detection limit and quantification limit

With this method it is feasible to reach detection limits of 50 ug/kg and quantification limits of 200 ug/
kg.

11 Test report

The test report shall include, at least, the following:

a) areference to this document, ISO 16179:202x;

b) all details necessary for complete identification of the sample tested;

c) date of the test;

d) the testresult (for each detected organotin cation) as recorded in 9.5 in pg/kg or mg/kg;

e) any unusual features observed;

f) any deviation, by agreement or otherwise, from the procedure specified.
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Annex A
(informative)

Gas chromatography (GC-MS and CG-MS/MS) apparatus and
conditions for organotin analysis

Equipment: gas chromatograph (GC) with mass-selective detector (MS)

Column: 5 % phenyl methyl siloxane for MS; length 30 m; 0,25 mm interior diameter and 0,25 pm film
thickness.Carrier gas: helium, flow rate 1 ml/min

Injector:: S/SL Injector 250 °C,

Injection volume: 1,0 pl.

Temperature programme: 50 °C for 1 min.
up to 300 °C at 15 °C/min.

300 °C isothermal for 2 min.

Transfer line: 300 °C.

10 © IS0 2023 - All rights reserved
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Annex B
(normative)

Suitable conditions for mass spectroscopy

B.1 For GC-MS

Table B.1 — Likelihood of diagnostic ions determining and quantifying the target compound,
and their respective internal standard

Compound (as ethyl derivative) Group 1 Group 2 Group 3
m/z m/z m/z
u u u
Internal standard: Monoheptyltriethyltin 277/275 179/177 151/149
Methyltriethyltin 193/191 165/163 -
n-Butyltriethyltin 235/233 179/177 151/149
n-Octyltriethyltin 291/289 179/177 151/149
Phenyltriethyltin 255/253 227/225 197/195
Internal standard: Di-n-heptyldiethyltin 347/345 249/247 151/149
Dimethyldiethyltin 179/177 151/149 -
Di-n-propyldiethyltin 235/233 193/191 151/149
Di-n-butyldiethyltin 263/261 179/177 151/149
Di-n-octyldiethyltin 375/373 263/261 151/149
Diphenyldiethyltin 303/301 275/273 197/195
Internal standard: Tri-n-pentylmonoethyltin 333/331 291/289 221/219
Trimethylmonoethyltin 165/163 179/177 151/149
Tri-n-propylmonoethyltin 249/247 235/233 193/191
Tri-n-butylmonoethyltin 291/289 263/261 179/177
Tri-n-octylmonoethyltin 459/457 375/373 263/261
Tricyclohexylmonoethyltin 233/231 315/313 369/367
Triphenylmonoethyltin 351/349 197/195 -
Internal standard: tetra-n-propyltin 249/247 165/163 207/205
Tetra-n-ethyltin 179/177 151/149 207/205
Tetra-n-butyltin 291/289 235/233 179/177

NOTE The monosubstituted target compounds are quantified under the monosubstituted internal standard. For example,
n-butyltriethyltin and n-octyltriethyltin appear under the internal standard monoheptyltriethyltin.

B.2 For GC-MS/MS

Transition MRM (Multiple reaction monitoring)

©1S0 2023 - All rights reserved 11
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Compound (as ethyl derivative) Retention time | Transition for Transition for

(min) quantification qualification
Internal standard: Monoheptyltriethyltin 18,27 179 - 123 177 - 149
Methyltriethyltin 10,68 193 - 137 193 - 165
n-Butyltriethyltin 14,92 179 - 151 177 - 121
n-Octyltriethyltin 19,30 291-179 179 - 123
Phenyltriethyltin 18,10 255-199 253 -197
Internal standard: Di-n-heptyldiethyltin 22,27 249 -+ 151 247 -+ 149
Dimethyldiethyltin 8,21 179 - 151 177 - 149
Di-n-propyldiethyltin 14,82 193 - 151 235-193
Di-n-butyldiethyltin 16,82 179 - 151 179 - 123
Di-n-octyldiethyltin 23,85 179 -+ 151 151 -+ 121
Diphenyldiethyltin 22,36 303 -+ 197 303 -+ 275
Internal standard: Tri-n-pentylmonoethyltin 20,94 221-+151 219 -+ 149
Trimethylmonoethyltin 4,73 165 - 135 163 -133
Tri-n-propylmonoethyltin 15,75 193 - 151 193-123
Tri-n-butylmonoethyltin 18,41 205-121 205 - 149
Tri-n-octylmonoethyltin 27,21 263 -+ 151 263 -+ 123
Tricyclohexylmonoethyltin 25,83 351 -+197 351-+120
Triphenylmonoethyltin 25,78 233 -+151 233 -+123
Internal standard: tetra-n-propyltin 16,57 165-123 163 -121
Tetra-n-ethyltin 12,52 179 - 151 205-177
Tetra-n-butyltin 19,74 235-179 291-179
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Annex C
(informative)

Reliability of the method

The data in Table C.1 were obtained in a collaborative correlation trial carried out by 8 laboratories.

Table C.1 — Results of correlation trial

Organotin |Expected Laboratory results Average | Standard | RSD
compound | result 1 2 3 4 5 6 ” 8 value |deviation
ng/kg %
MBT 2 1000 |1545| 868 | 1798 |1590 | 1610|1700 |1950|2140| 1650 375 23
DBT? 1000 786 | 786 | 760 | 690 | 710 | 840 | 800 | 760 767 48 6
TBT ¢ 500 348 | 415 | 484 | 400 | 490 | 490 | 440 | 600 458 76 17
a  Mono-butyl.
b Di-butyl.
¢ Tri-butyl.
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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 216, Footwear.

This second edition cancels and replaces the first edition (ISO 16187:2013), which has been technically
revised.

The main changes compared with ISO 16187:2013 are as follows:

— New term “neutralizer” and its definition have been added;

— Clause 4 principle has been added;

— AS No. has been revised to CGMCC No.;

— The light intensity of UV lamp has been added;

— The normative reference and bibliography have been revised and updated;
— TSA and TSB has been added for alternative culture medium;

— Annex D “Summarized results of round robin tests” has been deleted.

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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Footwear and footwear components — Test method to
assess antibacterial activity

CAUTION — Test methods specified herein require the use of bacteria. These tests are only to
be carried out in facilities with containment techniques for handling microorganisms and by
persons with training and experience in the use of microbiological techniques.

1 Scope

This document specifies quantitative test methods to evaluate the antibacterial activity of footwear
and footwear components.

This document is applicable to all types of footwear and footwear components employing non-diffusing
antibacterial treatments.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 7218, Microbiology of food and animal feeding stuffs — General requirements and guidance for
microbiological examinations

[SO 19952, Footwear — Vocabulary

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 19952 and the following apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1

antibacterial activity

efficacy of a material or finish used to prevent or mitigate the growth of bacteria, to reduce the number
of bacteria or to kill bacteria

3.2
control sample
material identical to the test material but without antibacterial treatment

3.3

neutralizer

chemical agents used to inactivate, neutralize, or quench the antibacterial properties of antibacterial
agents
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4 Principle

The test specimens and control specimens are inoculated with a bacterial suspension of a selected
test strain specified or claimed in independent tests with one Gram-positive and one Gram-negative
bacterial test organism.

Three test methods are available to assess antibacterial activity in a challenge test procedure under
static or under dynamic conditions.

Antibacterial performance is quantitatively determined by counting the number of viable cells and
calculating the antibacterial activity ratio.
5 Safety

Handling of microorganisms which are potentially hazardous requires a high degree of technical
competence and can be subject to current national legislation and regulations. Only personnel trained
in microbiological techniques should carry out such tests.

NOTE Refer to country-specific codes of practice for personal hygiene, disinfection and sterilization.

It is recommended that the persons who perform the test should consult IEC 60068-2-10:2005,
Appendix A, and [SO 7218.

6 Apparatus and materials

6.1 General

Disposable apparatus is an acceptable alternative to re-usable glassware and plastic if it has suitable
specifications.

Usual microbiological laboratory equipment in accordance with ISO 7218 and in particular the
following.

6.2 Biological safety cabinet.
6.3 Incubator, capable of maintaining a temperature of (37 £ 2) °C.

6.4 Autoclave, capable of maintaining a temperature of (121 * 2) °C and a pressure of (103 + 5) kPa,
for wet sterilization, used in accordance with ISO 7218.

6.5 Humidity chamber, capable of maintaining a temperature of (37 £ 2) °C and a relative humidity
of (85 £ 5) %.

6.6 Ultraviolet lamp.
6.7 Wide mouth jars, with cap, 100 ml, capable of being used with an autoclave (6.4).

6.8 Cover film, that does not affect bacterial growth or absorb water, which can be made of either
polyethylene, polypropylene or polyester [poly (ethylene terephthalate)]. Film that is 0,05 mm to
0,10 mm thick is recommended. For example, disposal bag suitable for use with an autoclave (6.4).

6.9 Vortex mixer.

6.10 Dimensional shaker, two dimensional or three dimensional, capable of adjusting to 50 rpm.
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6.11 Shaking incubator, capable of maintaining a temperature of (37 * 2) °C and a rotational
frequency of (120 + 10) rpm.

7 Reagents and culture medium

7.1 General
The preparation and test shall be freshly prepared in order to ensure the culture quality.
NOTE This could be done according to ISO 11133, or according to national standards or regulations.

Dehydrated products available on the commercial market are recommended for use in preparing the
culture media. The manufacture user’s instructions for the preparation of these products should be
strictly followed.

Reagents used in tests shall be of analytical grade and/or suited for microbiological purposes.

7.2 Water

Water used in tests shall be analytical-grade water for microbiological media preparation, which is
freshly distilled and/or ion-exchanged and/or ultra-filtered and/or filtered with RO (Reverse Osmosis).

It shall be free from all toxic or microorganism inhibitory substances.

NOTE Water Grade 3 according to ISO 3696 can be used.
7.3 Nutrient broth (NB)

7.3.1 Composition

Beef extract 30g
Peptone 50¢g
Sodium chloride (NaCl) 50¢g
Water 1000 ml

7.3.2 Preparation

Stir and adjust pH to (7,2 + 0,2) (at room temperature). Heat with stirring on a hotplate or in a boiling-
water bath until the components are completely dissolved. Sterilize with autoclave (6.4) at (121 + 2) °C
for 15 min.

7.4 Nutrient agar (NA)

7.4.1 Composition

Beef extract 50g
Peptone 10,0 g
Sodium chloride (NaCl) 50g
Agar 150¢g
Water 1000 ml
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NOTE If solidification is insufficient, 15 g to 18 g of agar can be used.

7.4.2 Preparation

Stir and adjust pH to (7,2 + 0,2) (at room temperature). Heat with stirring on a hotplate or in a boiling-
water bath until the components are completely dissolved. Sterilize with autoclave (6.4) at (121 + 2) °C
for 15 min. Cool and shake solution well, then pour into the Petri dishes.

7.5 Tryptic Soy Broth (TSB)

7.5.1 Composition

Tryptone, pancreatic digest of casein 170g
Soya peptone, papain digest of soya 30g
Sodium chloride (NaCl) 50g
Glucose 2,5¢g
Dipotassium hydrogen phosphate 25¢g
Water 1000 ml

7.5.2 Preparation

Stir and adjust pH to (7,2 + 0,2) (at room temperature). Heat with stirring on a hotplate or in a boiling-
water bath until the components are completely dissolved. Sterilize with autoclave (6.4) at (121 + 2) °C
for 15 min.

7.6 Tryptone soy agar (TSA)

7.6.1 Composition

Tryptone, pancreatic digest of casein 150¢g
Soya peptone, papain digest of soya 50g
Sodium chloride (NaCl) 50g
Agar 150¢g
Water 1000 ml

7.6.2 Preparation

Stir and adjust pH to (7,2 * 0,2) (at room temperature). Heat with stirring on a hotplate or in a boiling-
water bath until the components are completely dissolved. Sterilize with autoclave (6.4) at (121 + 2) °C
for 15 min. Cool and shake solution well, then pour into the Petri dishes.

4 © IS0 2023 - All rights reserved





ISO/DIS 16187:2023(E)

7.7 Soybean casein digest broth with lecithin and polyoxyethylene medium (SCDLP)

7.7.1 Composition

Peptone, digest of casein 170g
Peptone, digest of soybean 30g
Sodium chloride (NaCl) 50¢g
Potassium dihydrogen phosphate 25g
Glucose 25g
Lecithin 10g
Polysorbate 80 70g
Water 1000 ml

If the neutralizing power is insufficient, the content of polysorbate 80 or lecithin may be adjusted or
another neutralizing agent may be added. The use of any unspecified neutralizer shall be recorded
along with the name and concentration.

NOTE Information about selection and evaluation of alternative antibacterial neutralizing agents can be
found in ASTM E 1054 and EN 1040.

7.7.2 Preparation

After mixing well, adjust pH to (7,2 £ 0,2) (at room temperature) and sterilize with autoclave (6.4) at
(121 % 2) °C for 15 min.

7.8 Sodium chloride solution (physiological saline)

7.8.1 Composition

Sodium chloride (NaCl) 85¢g
Water 1000 ml

7.8.2 Preparation

After mixing well, adjust pH to (6,9 + 0,2) (at room temperature) and sterilize at (121 + 2) °C for 15 min.

8 Test microorganisms

8.1 Test strains

The following species shall be used in all antibacterial activity tests.

a) Staphylococcus aureus CGMCC 1.89 or ATCC® 6538™ or WDCM 00032.

b) Klebsiella pneumoniae CGMCC 1.1736 or ATCC® 4352™ or WDCM 00192.

NOTE1 If required, other species or other strains can be used. However, the selected organisms should
contain at least one Gram-positive and one Gram-negative organism as the antibacterial agents may have

different activities.

Test strains shall be obtained from agencies of the World Federation of Culture Collection (WFCC).
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The bacteria species and their supply sources shall be included in the test report.

NOTE 2 CGMCC refers to the China General Microbiological Culture Collection Centre, ATCC® is the American
Type Culture Collection, WDCM is World Data Centre for Microorganisms (refer to WDCM and website: http://

refs.wdcm.org).

NOTE3 ATCC® 6538™ and ATCC® 4352™ are examples of suitable products available commercially. This
information is given for the convenience of users of this document and does not constitute an endorsement by ISO
of these products.

8.2 Storage of strains

Inoculate the strains to the nutrient agar (NA) (7.4) or tryptone soy agar (TSA) (7.6), and incubate at
(37 £ 2) °C for 24 h. Store at (5 + 3) °C (maximum one month) and keep it as stock culture of the strains.
Transfer and incubate one time each month.

Strains can be preserved in accordance with the supplier’s direction or EN 12353.

9 Preparation of test inoculums

Using a sterile inoculating loop, transfer one colony (8.2) into 20 ml of nutrient broth (NB) (Z.3) or
tryptic Soy Broth (TSB) (Z.5) and incubate in the shaking incubator (6.11) at (37 * 2) °C for about 16 h
(overnight culture). Estimate the number of bacteria with microscopic observation or other methods.
Prepare physiological saline (7.8) with 1 % nutrient broth (NB) (7.3) or tryptic Soy Broth (TSB) (Z.5).
Use this media to prepare a suspension with a bacterial concentration of 2,5 x 10> CFU/ml to 10 x
105 CFU/ml as test inoculum.

If necessary, store the test inoculum on ice and use it within 4 h.

If required, the inoculum might be > 1,0 x 10¢ CFU/ml.

10 Preparation of test samples

10.1 General

Test only the components or material which are claimed to be antibacterial. If the whole footwear is
claimed as antibacterial, major components, including upper, lining, insole, insock, outsole shall be
tested separately.

In the case where only one material of a component is claimed to be antibacterial, it shall be tested
separately, if possible. Otherwise, the whole component shall be tested.

Each test sample shall be atleast 80 % of the surface area of the component or material. If single material
accounts for less than 80 %, take two main materials used in the composition of the component.

The test samples can be obtained directly from the footwear raw materials.

10.2 Test specimen

The area of test specimen should be about 500 mmZ. For test method A (see Annex A), the area of test
specimen shall have a thickness of less than 2,0 mm. The area and the weight shall be reported in the
testreport. If a larger test specimen is used then the volume of bacterial suspension should be increased
proportionally.

If it is impossible to lower the thickness of the test specimen (for example, components are thicker and
cannot be separated or cut without changing critical properties like surface morphology which may
affect how the bacteria interact with the surface), the thickness shall be indicated in the test report.

At least six test specimens shall be taken for each material or component and for each test strain.
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10.3 Pre-treatment of the test specimen

Pre-treatment of the test specimen is optional and should only be conducted if necessary due to high
bioburden (contamination etc.).

If sterilization methods are applied, they shall be reported in detail, and shall not affect the antibacterial
properties or the material itself.

NOTE The test and control sample can be sterilized with the autoclave (6.4) at (121 * 2) °C and 103 kPa for
15 min, or with ultraviolet rays [ultraviolet lamp (6.6), 100 000 uWs/cm?2, away from the sample 300 mm, each

side for one hour respectively] or by immersion in 70 % ethanol (analytical grade) for 10 minutes and drying
overnight in the workbench, or other suitable sterilizing methods.

11 Test procedure
Table 1 lists the circumstances under which each test method should be applied.

Test method A (see Annex A) should be used only for absorbent single material, and do not include
materials that cannot be fully eluted. Test method B (see Annex B) should be used only for non-
absorbent single materials. Test method C (see Annex C) can be applied to both absorbent and non-
absorbent materials or combinations.

NOTE For single material, method A and B are preferred.

Table 1 — List of test methods

No. | Type of material Test method Remarks

1 Absorbent Static challenge testin Annex A. |Textile and leather.

Micropore, i.e. coated or heavy leather, synthetic/
artificial materials, EVA foaming material, PU
foaming material; and compacted material, i.e.
plastic or coated material.

2 Non-absorbent | Film contact method in Annex B.

Absorbent and Dynamic challenge test (shake |Components of different materials; shaped material;
non-absorbent flask test) in Annex C. materials with fixed antibacterial agent.

12 Expression of results

12.1 Calculation of the number of viable bacteria

For each test specimen, determine the number of viable bacteria recovered in accordance with

Formula (1):
M=ZxBxExI (1)

where

M is the number of viable bacteria of each test specimen (expressed as CFU/ml);
A is the average number of viable bacteria in the two Petri dishes;

B is the dilution ratio of plate counting;
E

is the dilution ratio of neutralization: 20 for method A or 10 for method B and C;

~

is the dilution factor: 1 for method A and C; for method B (10 for inoculum of 0,1 ml or 5 for
inoculum of 0,2 ml).
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12.2 Judgement of test effectiveness

a) The extreme difference value of the three control specimens after inoculation and incubation shall
be A (IgC) < 1, C is the number of viable bacteria of control specimen obtained from 12.1.

b) The average number of colonies of the controls immediately after inoculation shall be at least
1 x 105 CFU for method A and method C or 1 x 10% CFU for method B, and shall not be reduced more
than one order of magnitude compared to the suspension of inoculation.

In case of the inoculum >1,0 x 106 CFU/ml, the average number of colonies of the controls immediately
after inoculation shall be minimum 1,0 x 106 CFU for method A and method C, or 1 x 10> CFU for
method B.

a) Inthe plate counting method, calculate the growth value (F) in accordance with Formula (2), and F
shall be 20.

F=1gC, - IgC, 2)

where

F is the bacteria growth value of the controls;

C; is the average number of colonies of the three control specimens after incubation, expressed
as CFU/ml;

C, istheaverage number of colonies of the three controls immediately after inoculation, expressed
as CFU/ml.

When the conditions of a), b) and c) are satisfied, the test is judged to be effective. If one or more
conditions are not met, the test is not valid and the samples shall be retested.

12.3 Calculation of antibacterial activity ratio

Antibacterial performance of footwear or footwear components shall be reported separately based on
the antibacterial activity ratio.

Calculate the antibacterial activity ratio (R) in accordance with Formula (3), or R* in accordance with
Formula (4). Record the result in percentage with three significant figures.

R= tc £ % 100 % (3)

C, is the average number of colonies of three control samples after 24 h or the specified incubation
period, expressed as CFU/ml;

T is the average number of colonies of three test samples after 24 h or the specified incubation
period, expressed as CFU/ml.

In cases where there is no control sample available, calculate R* by replacing C; on Formula (3) by T,
using Formula (4).

R =-9 "t x100 % 4)
TO

where T is the average number of colonies of three samples immediately after inoculation, expressed
as CFU/ml.
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13 Test report

The test report shall include at least the following information:

a)
b)
‘)
d)

e)
f)
g)
h)
i)

reference to this document, i.e. ISO 16187:20XX;
the treated test components and their positions, areas and weights;
test methods for different materials;

preparation of the test specimen, including pre-treatment methods, if applied, for different samples
(i.e. sterilization method);

species, serial number and number of viable cells of test strains for different materials;
surfactant and its concentration added into the test inoculums;

judgement of test effectiveness;

antibacterial activity ratio of different materials or components;

any deviations from this method.
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Annex A
(normative)

Static challenge test

A.1 Test procedure

A.1.1 Inoculation

Place each of the six test samples and the six control samples into separate sterilized wide mouth jars
(6.7). Pipette (1,0 £ 0,1) ml of the inoculum prepared in Clause 9 to each test sample and tightly close
the screw cap. The number of swatches to be used is dependent on the sample type.

If no control samples are available, inoculate wide mouth jars without samples as control to determine
the test effectiveness.

A.1.2 Elution after inoculation (time zero)

Add 20 ml SCDLP medium (7.7) to each of three inoculated test and control samples (if available).
Tighten the caps and shake them in an arc of approximately 30 cm for 30 s, or mix for 5 s x 5 cycles
using the vortex mixer (6.9) in order to elute out bacteria into the medium.

A.1.3 Incubating

Culture the three inoculated test and control samples (if available) at (37 + 2) °C for (24 + 1) h.

A.1.4 Elution after incubating (time 24 h)

Proceed asin A.1.2.

A.1.5 Determination of the number of viable bacteria — Surface culture

Take 1 ml elution from A.1.2 or elution from A.1.4 with a sterile pipette and add it into a test tube with
(9,0 £ 0,1) ml physiological saline (7.8) and shake it well. Dilute the elution with physiological saline
(7.8) and get 10-fold serial dilutions.

Inoculate 100 pl of each dilution onto nutrient agar (NA) (7.4) or tryptone soy agar (TSA) (7.6) twice,
turn the agar upside down and incubate it for 24 h to 48 h.

After incubation, count the number of colonies in the Petri dishes containing 30 to 300 colonies. If the
minimum number of colonies is less than 30, then count and record the number of colonies in these
plates. If there are no colonies recovered in the plate, record the number of colonies as < 1.

A.2 Expression of results

Calculate the number of viable bacteria according to Clause 12.1, judge the test effectiveness according
to Clause 12.2, calculate the antibacterial activity ratio according to Clause 12.3.
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Annex B
(normative)

Film contact method

B.1 Preparation of the sample

B.1.1 Test specimen

If available, a larger sample size is recommended instead of the size mentioned in the procedure (10.2).
The size of the test specimen shall be indicated in the test report.

NOTE The inoculum can spread over onto the Petri dish when placing the film on top of the small sample
depending on the sample composition.

B.1.2 Cover film

Match the size and shape of the cover film to the test or control samples. It is essential that the test
inoculum does not leak beyond the edges of the film. The film shall be smaller than the sample. The
actual size and shape used shall be stated in the test report.

The film should be made of PE, PP, PET which have no effect on the growing of bacteria. A thickness of
approximately 0,05 mm to 0,1 mm is recommended.

B.1.3 Sterilization of samples (optional)

As an alternative to the procedure given in 10.3, the following procedure can be used. Wipe the surface
of the control samples and test samples with 70 % ethanol (analytical grade). After 5 min, wash them
with sterile distilled water and dry naturally. Samples which cannot be treated with ethanol (analytical
grade) can be washed directly with sterile distilled water or sterilized by other methods without
affecting the antibacterial activity and the experiment results.

B.2 Test procedure

B.2.1 Inoculation

Put six test samples and the six controls into the Petri dishes separately and keep the test surface facing
upwards. Accurately pipette 0,1 ml to 0,2 ml of the bacteria suspension prepared in Clause 9 and drip it
slowly onto the test surface. Grip the cover film (6.8) with a pair of sterile tongs and spread it on the test
surface without any bubbles so that the inoculum can contact with the sample evenly. Cover the dish.

See Figure B.1.

If no control samples are available, inoculate the Petri dish without samples as a control to determine
the test effectiveness.
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Figure B.1 — Inoculation and the placement of the cover film

B.2.2 Elution after inoculation (time zero)
After the inoculation of the three test samples or controls, add 10 ml of SCDLP medium (7.7) into each

Petri dish. Shake at 50 rpm by two or three dimensional shaker (6.10) for 5 min to elute out the bacteria
from the test samples and controls.

B.2.3 Incubation

Incubate three test samples and three controls at a temperature of (37 * 2) °C and a relative humidity of
(85+5) % for (24 + 1) h.

B.2.4 Elution after incubation (time 24 h)

Proceed as in B.2.2.

B.2.5 Determination of the number of viable bacteria

Determine the number of viable bacteria of each sample elution from B.2.2 or B.2.4 according to A.1.5.

B.3 Expression of results

Calculate the number of viable bacteria according to Clause 12.1, judge the test effectiveness according
to Clause 12.2, calculate the antibacterial activity ratio according to Clause 12.3.
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Annex C
(normative)

Dynamic challenge test

C.1 Test procedure

C.1.1 Inoculation
Put six test samples and six control samples into sterilized 250 ml conical flasks separately.
Pipette (50,0 = 0,5) ml of the inoculum prepared in Clause 9 and inoculate each test sample and control.

If no control samples are available, inoculate sterile conical flasks without samples as a control for
determining the test effectiveness.

C.1.2 Elution after inoculation (time zero)

Pipette 2 ml from the three inoculated test samples and the three controls into separately prepared
sterile flasks each containing 18 ml SCDLP medium (7.7) in order to neutralize antibacterial activity.

Shake them in an arc of approximately 30 cm for 30 s, or mix for 5 s x 5 cycles using the vortex mixer
(6.9).

C.1.3 Incubating

Culture the three inoculated test samples and the other three inoculated controls at (37 £ 2) °C for
(24 £ 1) hin a shaking incubator (6.11) at 120 rpm.

C.1.4 Elution after incubating (time 24 h)

Proceed as in C.1.2.

C.1.5 Determination of the number of viable bacteria

Determine the number of viable bacteria of each sample elution from C.1.2 and C.1.4 according to A.1.5.
C.2 Expression of results

Calculate the number of viable bacteria according to Clause 12.1, judge the test effectiveness according
to Clause 12.2, calculate the antibacterial activity ratio according to Clause 12.3.
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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).

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
patentrights in respect thereof. As of the date of publication of this document, ISO [had/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 216, Footwear.

This second edition cancels and replaces the first edition (ISO 19952:2005), which has been technically
revised.

The main changes are as follows:

— add more terms in the second edition, such as antimicrobial footwear, bottom wall, boxing footwear,
bridge, components in contact with the skin, critical substances, drawn-up toe, extended sole spike
heel, stiletto heel, etc.;

— combine same (similar) terms into one term,such as box toe and toe puff, runner and through sole,
built heel and stack heel etc.;

— add more detail in the definition, such as bottom assembly, children’s footwear, etc.;

— change terms according to the development of industry, such as change double sole to multilayer
sole etc.;

— delete some term that no longer need, such as school footwear/children's school footwear;
— some editorial change, such as add heel tip in Figure 13 etc.

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

This document defines common terms and definitions used in the footwear industry, in order to
facilitate communication and understanding including trade, designer, university, manufacture etc..,
this document try to define each type of footwear in state of art.

The terms and their definitions are listed alphabetically in English.

In order to make a clear comparation with previous standard ISO 19952:2005, especially some similar
term in ISO 19952:2005 are combined together into one term, in the relative terms, add source of
[SO 19952:2005. When this document goes further to FDIS stage, the source of ISO 19952:2005 will be
deleted.

Some pictures in the document are from network. If there is infringement, please contact PLs to delete.
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DRAFT INTERNATIONAL STANDARD ISO/DIS 19952:2023(E)

Footwear — Vocabulary

1 Scope

This document defines terms used in the footwear industry. This document is intended to facilitate
communication in the footwear sector.

NOTE The terms and their definitions are listed alphabetically in English.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1 Footwear materials

3.1.1

abrasive

any hard substance that can wear away a softer material by rubbing it, is usually used to prepare
materials for bonding

[SOURCE: ISO 19952:2005, 1]

3.1.2

adhesive

cement

substance capable of holding materials together by surface attachment

[SOURCE: ISO 19952:2005, 3 and 29]

3.1.3
backer
any piece of material applied to another usually to add strength or reinforcement

[SOURCE: ISO 19952:2005, 10]

3.1.4

binding

<material> narrow strip of material attached or wrapped around an edge (of a section)

[SOURCE: ISO 19952:2005, 13]
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3.1.5

bottom filling

bottom filler

material used to fill the void inside the lasted margin above the outsole assembly (3.2.2), often felt or
cork

Note 1 to entry: See Figure 1, Figure 3, Figure 4, Figure 5 and Figure 6.

[SOURCE: ISO 19952:2005, 17]

3.1.6

bridge

footwear support

piece of harden paper, plastic, wood or other material like filled-paper for support footwear to maintain
its shape during transportation and storage

3.1.7
coated fabric
textile covered with a polymer or plastic coating such as polyurethane or polyvinyl chloride (PVC)

[SOURCE: ISO 19952:2005, 35]

3.1.8

coated leather and coated split leather

<material> leather (3.1.20) and split leather where the surface coating, applied to the outer side, does
not exceed one third of the total thickness of the product but is in excess of 0,15 mm

[SOURCE: ISO 15115:2019,3.22]

3.1.9
coating
layer formed to the surface (3.6.22) of a substrate with a single or multiple application of material

3.1.10

combined material

composite material

material constituted of a combination of several different raw materials which cannot be separated
mechanically

EXAMPLE Coated textile/leather (a textile/leather covered by a polymer film), complex upper (upper and
lining are fully stuck by glue or other techniques and it is impossible to separate them), rubber boot upper (the
sock can be fully dissolved in rubber), soling material (in injected sole footwear the insole can be fully dissolved
in the sole), foam with adhesive or foam with residues of adhesive, etc.

[SOURCE: ISO 21061:2021,3.6]

3.1.11

double density

dual density

sole material comprising two layers of different density, from one or two polymers, solid and/or cellular
in construction (3.2.16)

[SOURCE: ISO 19952:2005, 52]

3.1.12

elastic

tape, cord or fabric containing rubber or a similar substance allowing it to stretch and return to its
original shape

Note 1 to entry: Generally elastic materials are used in upper construction in the quarters or in the straps to hold
the shoe on the foot.
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[SOURCE: ISO 10768:2010, 3.1]

3.1.13
facing stay
reinforcement (3.1.21) used to prevent eyelets pulling through the facer (3.3.26)

[SOURCE: ISO 19952:2005, 58.2]

3.1.14
foam
porous material in which the pores are all or partly intercommunicating

3.1.15

foxing

material that connects the upper (3.3.66) and sole to increase bendability strength, usually used in
vulcanized footwear

Note 1 to entry: See Figure 2.

3.1.16

heel flap

Louis high heel

whole leather (3.1.20) which from the waist (3.6.29) to heel breast (3.3.34) and forward to heel tip
(3.3.36)

3.1.17

heel grip

strip of material applied to the inside of the back part of the footwear upper (3.3.66) to prevent heel
(3.3.33) slip during walking

[SOURCE: ISO 19952:2005, 82]

3.1.18
heel lift
single layer of material forming part of a built heel (3.3.10), excluding the top piece (3.3.62)

[SOURCE: ISO 19952:2005, 84]

3.1.19
interlining
material that is between lining (3.3.42) and upper (3.3.66)

[SOURCE: ISO 19952:2005, 93]

3.1.20

leather

hide or skin with its original fibrous structure more or less intact, tanned to be imputrescible, where
the hair or wool may or may not have been removed, whether or not the hide or skin has been split
into layers or segmented either before or after tanning and where any surface coating or surface layer,
however applied, is not thicker than 0,15 mm

Note 1 to entry: If the tanned hide or skin is disintegrated mechanically and/or chemically into fibrous particles,
small pieces or powders, and is then, with or without the combination of a binding agent, made into sheets or
other forms, such sheets or forms are not leather.

Note 2 to entry: If the grain layer has been completely removed, the term leather is not to be used without further
qualification, e.g. split leather suede leather.

Note 3 to entry: The material shall be of animal origin.

[SOURCE: ISO 15115:2019,3.52; ISO 19952:2005, 100, revised]
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3.1.21

reinforcement

any material used to improve the strength and modify the stretch properties of upper (3.3.66) and/or
lining materials or outsole (3.3.48)

[SOURCE: ISO 19952:2005, 122]

3.1.22
thick leather
leather (3.1.20) with a thickness greater than 2 mm

[SOURCE: ISO 17700:2019, 3.2]

3.1.23

top facing

strip of material stitched inside a footwear upper (3.3.66) at the top to finish off the lining (3.3.42) and
to reinforce the footwear

[SOURCE: ISO 19952:2005, 157]

3.2 Footwear manufacturing

3.21
adhesion
state in which two surfaces are held together by interfacial forces

[SOURCE: ISO 19952:2005, 2]

3.2.2
assembly
matching or bringing together the various components of the footwear with or without the lasts

[SOURCE: ISO 19952:2005, 8, revised]

3.2.3

attached rib

ply rib

rib

wall vertically at right angles to the flat surface (3.6.22) of a sole or insole (3.3.39) and a little in from
the edge, usually of fabric, fixed to the insole to present a wall similar to a Goodyear insole rib

Note 1 to entry: This can be formed by cutting a channel or lip or by folding a piece of material.
Note 2 to entry: See Figure 1.
[SOURCE: ISO 19952:2005, 9 and 124, revised]

3.24
back seam
seam (3.2.34) at the back of the heel joining or closing the upper (3.3.66) together

[SOURCE: ISO 19952:2005, 11]

3.2.5

beading

folding

process of folding over an edge usually the topline

[SOURCE: ISO 19952:2005, 12]
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3.2.6
binding
<process> attaching a narrow strip around an edge

[SOURCE: ISO 19952:2005, 13]

3.2.7
Blake sewn
<process> chainstitch (3.2.13) method or machine invented by Blake

Note 1 to entry: See Figure 3.
[SOURCE: ISO 19952:2005, 14]

3.2.8
bottom assembly
<process> bringing together all the parts of the footwear bottom

[SOURCE: ISO 19952:2005, 16]

3.2.9
buffing
to bring up a shine or to polish or to rough or scour as in preparation for adhesion (3.2.1)

[SOURCE: ISO 19952:2005, 22]

3.2.10

burnishing

finishing (3.2.21) treatment to add highlights or edge treatment involving application of heat to a skive
so that it assumes a quarter-round sectioned

[SOURCE: ISO 19952:2005, 24]

3.2.11
butt seam
seam (3.2.34) made by butting two edges together with no overlap, usually sewn using a zigzag stitch

[SOURCE: ISO 19952:2005, 25]

3.2.12

California

construction (3.2.16) in which the upper (3.3.66) is stitched to a flexible insole (3.3.39) or a light sock
(3.3.31) so as to make a bag into which the last (3.6.13) is forced

Note 1 to entry: The band is then used to cover the edge of a midsole before the outsole is stuck on.
Note 2 to entry: See Figure 4.
[SOURCE: IS0 19952:2005, 26]

3.2.13

chainstitch

stitch made by a single thread passing to and fro through a hole in the material and caught on one side
by a loop formed by the previous stitch

[SOURCE: ISO 19952:2005, 31]

3.2.14

cohesion

state in which the particles of a single substance are held together by the primary or secondary valence
forces

[SOURCE: ISO 19952:2005, 37]
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3.2.15
construction
<process> particular method or process used for constructing or assembling a sole (outsole)

[SOURCE: ISO 19952:2005, 43]

3.2.16
construction
<process result> manner in which the outsole (3.3.48) is attached to the upper (3.3.66)

[SOURCE: ISO 19952:2005, 30 and 43]

3.2.16.1

cemented construction

flat lasted

method of construction where the upper (3.3.66) is fixed or lasted to the insole (3.3.39) using adhesive
(3.1.2)

Note 1 to entry: See Figure 5.
[SOURCE: ISO 19952:2005, 30.1 and 65]

3.2.16.2

stuck-on sole construction

stuck-on

footwear where the sole is attached entirely using adhesive (3.1.2)

[SOURCE: ISO 19952:2005, 30.2 and 146]

3.2.17
cutting area
useable area of material, for example, a hide or skin, from which components are cut

[SOURCE: ISO 19952:2005, 47, revised]

3.2.18

direct moulding

form of construction (3.2.16) where the sole is moulded directly on to the upper (3.3.66), usually whilst
the upper is held on a last (3.6.13) or shaping foot

[SOURCE: ISO 19952:2005, 50]

3.2.18.1

injection moulding

type of direct moulding (3.2.18) where the sole is formed from a thermoplastic polymer that is forced
into the mould whilst in a molten state

[SOURCE: ISO 19952:2005, 50.1]

3.2.18.2

direct vulcanizing

dv moulded

type of construction (3.2.16) where uncured rubber is placed in a sole mould in contact with the lasted
margin of the upper (3.3.66) and cured or vulcanized in situ via the application of heat and pressure

Note 1 to entry: Sometimes called dv moulded.

[SOURCE: ISO 19952:2005, 50.2]
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3.2.18.3

reaction moulding (polyurethane)

type of construction (3.2.16) where a PUR sole is formed in the mould attached to the lasted upper by
mixing the components of the PUR (e.g., polyol and isocyanate), immediately before they are introduced
into the mould and where the components react in the mould to produce a cellular PUR outsole

[SOURCE: ISO 19952:2005, 50.3]

3.2.19

direction of stretch

two directions with the most and least stretch (modulus) respectively, usually with leather (3.1.20), but
also other upper materials

[SOURCE: ISO 19952:2005, 51]

3.2.20
edge

3.2.20.1
edge finishing
application of inks and colorants to raw edges

[SOURCE: ISO 19952:2005, 55.1]

3.2.20.2
edge guide
mechanical device fitted to equipment to aid following of edges, often seen on stitching machines

[SOURCE: ISO 19952:2005, 55.2]

3.2.20.3

edge iron

setter

setting

heat treatment applied to make edges smooth

[SOURCE: ISO 19952:2005, 55.3 and 55.4]

3.2.20.4

edge trimming

operation of trimming a component (3.3.16) so its edge is neat and/or matches an adjacent component
(3.3.16)

Note 1 to entry: With top stitching often known as under edge trimming.

[SOURCE: ISO 19952:2005, 55.5]

3.2.21

finishing

process of applying the final treatments, colourants and glosses to footwear
[SOURCE: 1SO 19952:2005, 63]

3.2.22

fitting

<process> matching the dimensions of the foot most accurately to a given size of foot

[SOURCE: ISO 19952:2005, 64]
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3.2.23

force lasting

method of lasting (3.2.28) where the upper (3.3.66) is joined to the insole (3.3.39) or insock (3.3.38) and
forced on to a last

[SOURCE: ISO 19952:2005, 69]

3.2.24

Goodyear welted

type of construction (3.2.16) in which the welt (3.3.71) and the upper (3.3.66) are sewn to the insole
rib (3.2.3) by the welt sewing (3.2.48) machine or by hand; then welt is sewn to the midsole (3.3.43) or
outsole (3.3.48)

Note 1 to entry: See Figure 1.
[SOURCE: ISO 19952:2005, 75, revised]

3.2.25
halogenation
treatment, usually with chlorine, to improve the bondability (3.5.4) of materials

Note 1 to entry: Other halogens such as iodine or bromine may also be used.
[SOURCE: ISO 19952:2005, 78]

3.2.26

lace hook

<factory> small hooks inserted like eyelets into footwear or boot facings (3.3.26) used for temporary
closing during lasting (3.2.28), to prevent damage

[SOURCE: ISO 19952:2005, 95]

3.2.27

lacing

process of drawing together, or fastening, two opposite portions of the upper (3.3.66) with a lace
(3.3.40) drawn through eyelets or around hooks

[SOURCE: ISO 19952:2005, 96]

3.2.28

lasting

footwear making operation that pulls and stretches the upper (3.3.66) to conform to the shape of the
last (3.6.13)

[SOURCE: ISO 19952:2005, 99]

3.2.29

lockstitch

double thread stitch that locks the threads together within the material so that breaking one stitch
does not permit the seam (3.2.34) to come apart

[SOURCE: ISO 19952:2005, 103]

3.2.30

Norwegian construction

reversed welted

construction (3.2.16) wherein the welt (3.3.71) is sewn with the welt side against the grain side of the
upper (3.3.66) and then bent outwards with the seam (3.2.34) exposed, giving a more water-resistant
construction

Note 1 to entry: See Figure 6.
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[SOURCE: ISO 19952:2005, 111]

3.2.31

roughing

to mechanically treat the lasted margin of the upper (3.3.66) in order to improve adhesion (3.2.1) usually
by using a rotating wire brush or scouring band

[SOURCE: ISO 19952:2005, 125]

3.2.32

rub

to flatten any protrusion on the upper (3.3.66) or lining (3.3.42), but usually applied to a raised seam
(3.2.34)

[SOURCE: ISO 19952:2005, 126]

3.2.33

saddle seam stitch

seam (3.2.34), usually for decorative purposes, formed by placing two pieces of material together face
outward and stitching close to the edge with heavy thread to give the appearance of hand sewing

[SOURCE: ISO 19952:2005, 128]

3.2.34
seam
join between the edges of two materials, especially where the materials have been stitched together

[SOURCE: IS0 19952:2005, 130]

3.2.35

side wall sewn

footwear construction (3.2.16) in which the upper (3.3.66) is directly stitched to side wall running
around the footwear

[SOURCE: ISO 19952:2005, 132, revised]

3.2.36

slug

<process> to reinforce the top piece (3.3.62) of a heel (3.3.33) by driving in a series of metal nails or
slugs around the perimeter and thus give increased resistance to wear on walking

[SOURCE: ISO 19952:2005, 134]

3.2.37
split
to cut a material into two or more layers

[SOURCE: ISO 19952:2005, 137]

3.2.38

spring

toe spring

<footwear>distance between the ground level and the bottom surface (3.6.22) of the sole at the toe

[SOURCE: ISO 19952:2005, 155]
3.2.39
stamping

imprinting information, using heat or pressure, on to the sock (3.3.31) or linings

[SOURCE: ISO 19952:2005, 140]

©1S0 2023 - All rights reserved 9





ISO/DIS 19952:2023(E)

3.2.40
stitch density
number of stitches per unit length

[SOURCE: ISO 19952:2005, 142]

3.2.41

stitchdown

veldtschoen

basic footwear construction (3.2.16) where the upper (3.3.66) is turned outward and stitched to the
insole (3.3.39) and the sole is attached by stuck on footwear construction where the edge of the upper is
lasted outwards and stitched with a welt (3.3.71) directly to the sole or runner (3.3.43)

Note 1 to entry: See Figure 7.
[SOURCE: ISO 19952:2005, 143 and 175, revised]

3.2.42

string lasted construction

construction (3.2.16) where a string around the lasting margin is used to fix the upper (3.3.66) at the
last (3.6.13)

Note 1 to entry: See Figure 8.
[SOURCE: ISO 19952:2005, 144, revised]

3.2.43

Strobel construction

construction (3.2.16) wherein the edge of the insole (3.3.39) is stitched at the edge of the upper (3.3.66)
and the strobel stitching position is matching with the feather edge (3.3.27) of the last (3.6.13)

Note 1 to entry: See Figure 9.
[SOURCE: ISO 19952:2005, 145, revised]

3.2.44

tack lasting

type of lasting (3.2.28) carried out on a plated last (3.6.13) in which the upper (3.3.66) is fixed by tacks
not subsequently removed

[SOURCE: ISO 19952:2005, 148, revised]

3.2.45

tight to toe

correct way to cut upper components with the direction of material stretch perpendicular to the
direction of greatest lasting tension

[SOURCE: ISO 19952:2005, 152]

3.2.46

waist lasting

side lasting

lasting (3.2.28) process applied to the upper (3.3.66) from toe to waist (3.6.29)

[SOURCE: ISO 19952:2005, 178]
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3.2.47

welt beating

welt hammering

operation of lightly beating the welt (3.3.71) into a smooth position around the edge of the footwear
prior to attaching the sole

[SOURCE: ISO 19952:2005, 183 and 184]

3.2.48
welt sewing
sewing of the welt (3.3.71) and the upper (3.3.66) on to the raised lip of the insole (3.3.39)

Note 1 to entry: See Figure 1.
[SOURCE: ISO 19952:2005, 185]

3.2.49
wheeling
ornamental line made across a footwear sole or around a heel rand by means of a corrugated wheel

[SOURCE: ISO 19952:2005, 187]

3.2.50
whole cut
one-piece upper (3.3.66) as distinct from one consisting of a number of joined sections

[SOURCE: ISO 19952:2005, 188]

3.2.51
wrinkle chase
to iron or remove creases in an upper (3.3.66) caused by lasting (3.2.28)

[SOURCE: ISO 19952:2005, 190]

3.2.52
yield (area)
proportion of material used in cutting a pattern, as opposed to the waste generated

[SOURCE: ISO 19952:2005, 191]

3.3 Footwear components

3.31

accessible components

components that could be directly reached or touched without dismantling or destroying any
permanent joining of the footwear

[SOURCE: ISO 21061:2021, 3.4]

3.3.2

accessory

indispensable visible components which have a technical function in the footwear construction (3.2.16),
like fasteners, zipper, footwear laces, etc.

EXAMPLE Fasteners, zipper, laces.
[SOURCE: ISO 21061:2021, 3.2]
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3.3.3
apron

plug
central portion on the top of the vamp (3.3.67)

Note 1 to entry: See Figure 10.
[SOURCE: ISO 19952:2005, 5]

3.34

arch support

shaped piece usually of shank (3.3.51), wood, firm rubber or similar material like fibre fitted to the
insole (3.3.39) in the arch region

[SOURCE: ISO 19952:2005, 7, revised]

3.3.5
Blake sewn
<component> sole sewn on by a chainstitch (3.2.13), single or double thread

Note 1 to entry: See Figure 3.
[SOURCE: ISO 19952:2005, 14]

3.3.6

bottom assembly

<component> bottom parts of a footwear which may include insole (3.3.39), welt (3.3.71), runner/
through sole/midsole (3.3.43), shank (3.3.51), insock (3.3.38), heel (3.3.33) and outsole (3.3.48)

[SOURCE: ISO 19952:2005, 16]

3.3.7
bottom unit
sole unit or complete sole with heel (3.3.33) attached

[SOURCE: ISO 19952:2005, 18]

3.3.8
bottom wall
upright edge on the side of the sole

3.39

box toe

toe puff

piece of material (as fabric, composite or metal) inserted as a stiffener (3.3.18) in the toe of a footwear
between the outside and the lining (3.3.42) to retain the original contour of the toe of the last (3.6.13) in
the footwear

[SOURCE: ISO 19952:2005, 19 and 154]

3.3.10

built heel

stacked heel

heel (3.3.33) comprising several layers or lifts

[SOURCE: ISO 19952:2005, 23]

3.3.11
cap
section covering the toe area of the vamp (3.3.67)

Note 1 to entry: cf. toe cap (3.3.58), wing cap (3.3.72)
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[SOURCE: ISO 19952:2005, 27]

3.3.12
cleat
solid protrusion of a tread (3.3.63) pattern of sole

Note 1 to entry: See Figure 11.
[SOURCE: I1SO 19952:2005, 33]

3.3.13
cleat sole
sole with a tread (3.3.63) pattern containing cleats

[SOURCE: ISO 19952:2005, 34]

3.3.14

collar

cuff

upper (3.3.66) section which follows the topline or top edge of the quarters

[SOURCE: ISO 19952:2005, 39 and 46]

3.3.15

complete upper assembly

finished upper (3.3.66), fully seamed, joined or laminated together as appropriate, comprising the centre
material and any lining(s) together with all components such as interlinings, adhesives, membranes,
foams or reinforcements, but excluding toe puffs and stiffeners

Note 1 to entry: The complete upper assembly can be flat, 2-dimensional or comprise lasted upper in the final
footwear.

[SOURCE: ISO 17693:2004, 3.3]

3.3.16
component
any part of the footwear, e.g., upper (3.3.66), outsole (3.3.48), lining (3.3.42), etc.

[SOURCE: ISO 19952:2005, 40]

3.3.17
component in contact with the skin
component (3.3.16) closely in contact with foot or leg skin during wearing

EXAMPLE Linings, tongues, insoles and insocks are components in contact with the skin.
Note 1 to entry: Foot (leg) skin hose includes sock, stocking, tights, etc.

Note 2 to entry: If a footwear has no lining, the inside of upper should be taken as lining and regarded as
component in contact with the skin.

[SOURCE: ISO 21061:2021, 3.1]

3.3.18

counter

stiffener

support to give stiffness, inserted between the lining (3.3.42) and the upper (3.3.66), or outside the
upper over the heel area

Note 1 to entry: In England this is termed “stiffener”.

[SOURCE: ISO 19952:2005, 40 and 141]
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3.3.19
covered heel
heel (3.3.33) covered all over with material

[SOURCE: ISO 19952:2005, 45]

3.3.20

D-ring

metal or plastic piece often used for sport footwear, enabling a lace (3.3.40) to slide but different from
an eyelet (3.3.25) or a lace hook (3.3.41)

Note 1 to entry: See Figure 12.
[SOURCE: ISO 19952:2005, 48]

3.3.21
decorative attachment
component (3.3.16) with no functional property and usually designed for aesthetic purpose

[SOURCE: ISO 21061:2021, 3.3]

3.3.22
direct moulded sole
sole made by direct moulding (3.2.18)

[SOURCE: ISO 19952:2005, 49]

3.3.23

drawn-up toe

part of the outsole (3.3.48) extends up onto the toe area at the front of the footwear. It is used to
strengthen the bonding strength between the sole and the upper (3.3.66)

3.3.24
extended sole
sole whose edge protrudes from around the feather edge (3.3.27)

[SOURCE: ISO 19952:2005, 57]

3.3.25

eyelet

metal or plastic tube or cylinder inserted through the thickness of an upper (3.3.66) to take a lace
(3.3.40) or thread

Note 1 to entry: cf. D-ring (3.3.20)
[SOURCE: ISO 19952:2005, 58]

3.3.26

facer

facings

facing row

that part of the upper (3.3.66) carrying the eyelets (usually in rows)

[SOURCE: ISO 19952:2005, 58.1]

3.3.27
feather edge
line that denotes the boundary between the sole and the upper (3.3.66)

[SOURCE: ISO 19952:2005, 61]
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3.3.28

fibreboard

any material made from fibres, but usually either leather (3.1.20) or cellulose, which has been
reconstituted into a sheet (or board) using paper-making techniques

[SOURCE: ISO 19952:2005, 62]

3.3.29

footbed

component (3.3.16) fitted on to the insole (3.3.39)/insock (3.3.38) usually to aid fit and/or comfort, e.g.,
via contouring or shock absorption

[SOURCE: ISO 19952:2005, 67, revised]

3.3.30
forepart
front half of a last (3.6.13) or footwear, i.e., the toe end

[SOURCE: ISO 19952:2005, 70]

3.3.31

full sock

sock

single layer of material permanently bound to the foot side of the insole (3.3.39)

[SOURCE: ISO 19952:2005, 71 and 135]

3.3.32

half sock

seat sock

sock (3.3.31) covering only half the visible area of the insole (3.3.39), usually the heel end

[SOURCE: ISO 19952:2005, 77]

3.3.33
heel
<footwear> support placed under the seat of the footwear to give it its intended stance

[SOURCE: ISO 19952:2005, 79]

3.3.34
heel breast
forward face of the heel (3.3.33)

Note 1 to entry: See Figure 13.
[SOURCE: ISO 19952:2005, 81]

3.3.35
heel seat
that part of the heel (3.3.33) that is in contact with the upper (3.3.66)

Note 1 to entry: See Figure 13.
[SOURCE: ISO 19952:2005, 85]

3.3.36

heel tip

reinforcement of metal, rubber or plastic, fixed to the bottom of a heel top piece (3.3.62) to give increased
wear resistance at this point during walking

Note 1 to entry: See Figure 13.
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[SOURCE: ISO 19952:2005, 86]

3.3.37

inaccessible component

components hide inside which cannot be reached or touched without dismantling or destroying any
permanent joining of the footwear

[SOURCE: ISO 21061:2021, 3.5]

3.3.38

insock

component (3.3.16), usually multilayer (removable or not), covering the insole (3.3.39) to improve the
performance of the bottom assembly (3.3.6) (e.g., comfort, shock absorption)

[SOURCE: ISO 19952:2005, 91]

3.3.39

insole

component (3.3.16) used to form the base of the footwear to which the upper (3.3.66) is usually attached
during lasting (3.2.28)

[SOURCE: ISO 19952:2005, 92]

3.3.40
lace
cord or string used for drawing together two edges, usually the quarters of a footwear

[SOURCE: ISO 19952:2005, 94]

3.341

lace hook

<footwear> small hooks inserted like eyelets into footwear or boot facings (3.3.26) to hold the lace
(3.3.40) for fastening

Note 1 to entry: cf. D-ring (3.3.20)
[SOURCE: ISO 19952:2005, 95]

3.3.42
lining
materials that constitute the inside of the footwear, i.e. the materials that are against the foot or leg

Note 1 to entry: To aid labelling, where there are no other pieces of material attached to the upper to form a
lining, the inner face of the upper is considered as the lining. Any uncovered part of the insole is included in the
calculation. Where one material constitutes at least 80 % of the surface area of the inside of the footwear, this
is labelled as one of the material types listed in EU Directive 94/11/EC.[] Where no one material constitutes at
least 80 % of the inside area of the footwear, the two main materials are described (in descending order of area).

Note 2 to entry: See Figure 14.
[SOURCE: ISO 19952:2005, 101]

3.3.43

midsole

runner

through sole

layer of material inserted between the sole and the insole (3.3.39)

Note 1 to entry: See Figure 6 and Figure 15.

[SOURCE: ISO 19952:2005, 106 and 151]
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3.3.44
multilayer sole
sole that comprising two or more layers

3.3.45
multiple D-ring
plastic piece gathering several D-rings (3.3.20) and usually sewn on to the upper (3.3.66)

[SOURCE: ISO 19952:2005, 110, revised]

3.3.46
ornament
dispensable components which have no technical function property and are more or less only for design

Note 1 to entry: If they are removed, no function loss for the footwear.

3.3.47
orthotic
moulded insert in a footwear which provides support at the arch (3.6.1), heel (3.6.9) or ball of the foot

[SOURCE: ISO 19952:2005, 114]

3.3.48
outsole
bottom component (3.3.16) of the footwear, at least part of which is in contact with the ground

[SOURCE: ISO 19952:2005, 115]

3.3.49

quarter

one complete half (either inside or out) of the back area of the footwear upper (3.3.66) covering the side
and counter (3.3.18)

Note 1 to entry: See Figure 16.
[SOURCE: I1SO 19952:2005, 120]

3.3.50
quarter lining
material that lines the quarter (3.3.49) of an upper (3.3.66)

[SOURCE: ISO 19952:2005, 121]

3.3.51

shank

thin strip of material in different shape, usually wood or steel, used to stiffen or prevent excessive
bending of the plantar arch (3.6.1)

Note 1 to entry: See Figure 17.
[SOURCE: ISO 19952:2005, 131, revised]

3.3.52

slide fastener

means of securing two flexible materials consisting of interlockable teeth (3.3.52.7) each attached to
one of the opposing edges of two tapes and movable slider (3.3.52.4) that spans the interlocking teeth
which when moved in one direction causes the teeth of one tape (3.3.52.6) to interlock with the teeth of
the other tape

Note 1 to entry: When the slider is moved in the opposite direction, it causes the teeth to disengage.

Note 2 to entry: See Figure 18.
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[SOURCE: ISO 18403:2016, 3.1]

3.3.52.1

end stop

top stop

terminal components of the teeth (3.3.52.7) to prevent the slider (3.3.52.4) from disengaging from the
teeth and tape (3.3.52.6)

[SOURCE: ISO 18403:2016, 3.6]

3.3.52.2
locking device
any component (3.3.16) that prevents unintended movement of the slider (3.3.52.4) during use or wear

[SOURCE: ISO 10748:2011, 3.7]

3.3.52.3
puller
piece of plastic or metal attached to the slider (3.3.52.4) as a means of manual grip for the user to operate

[SOURCE: ISO 18403:2016, 3.4]

3.3.52.4

slider

means of drawing the two interlocking teeth (3.3.52.7) together or apart as it traverses the length of the
teeth

[SOURCE: ISO 18403:2016, 3.3]

3.3.52.5

stringer

textile tape with an attached row of teeth (3.3.52.7) designed to interact with a row attached to another
tape (3.3.52.6)

[SOURCE: ISO 18403:2016, 3.7]

3.3.52.6
tape
fabric panels to support other teeth (3.3.52.7) of the slide fastener (3.3.52)

[SOURCE: ISO 18403:2016, 3.2]

3.3.52.7

teeth

individual component (3.3.16) of the slide fastener (3.3.52) or continuous plastic spiral which interlocks
with an opposing element

[SOURCE: ISO 18403:2016, 3.5]

3.3.53

slug

<component> small pointed piece of metal, with or without a head, or a piece of metal wire cut and
driven in mechanically, intended to fix together the separate layers of a heel (3.3.33) or various parts of
the footwear bottom

[SOURCE: ISO 19952:2005, 134]

3.3.54
spike heel
very high tapering (narrow) heel (3.3.33) used on women's footwear
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3.3.55
stiletto heel
high thin heel (3.3.33) on women's footwear that is narrower than a spike heel (3.3.54)

3.3.56
Thomas heel

manufactured with an anterior medial extension of about one-half inch longer than the standard heel
(3.3.33)

Note 1 to entry: The purpose of the Thomas heel is to give added support under the sustentaculum tail and the
medial longitudinal arch.

Note 2 to entry: See Figure 19.

3.3.56.1

lateral Thomas heel

support the cuboid area and will tend to rotate the foot externally i.e., abduct the foot. If additional
supportis needed then a wedge can be insert

Note 1 to entry: See Figure 19.

3.3.57
throat
the lowest central point of a footwear vamp opening

[SOURCE: ISO 19952:2005, 150, revised]

3.3.58

toe cap

forepart of the upper (3.3.66) which extends from the tip of the footwear to part way up the vamp
(3.3.67) forepart of the upper which extends from the tip of the footwear to part way up the vamp

[SOURCE: ISO 19952:2005, 153]

3.3.59

tongue

part of the upper (3.3.66), or a section fixed to the upper, which extends from the rear edge of the vamp
(3.3.67) and lies under the lacing as a protection for the instep

[SOURCE: ISO 19952:2005, 156]

3.3.60
top lift
outermost layer in a built up heel to which the top piece (3.3.62) is joined

[SOURCE: ISO 19952:2005, 158]

3.3.61
top line
line that runs around the footwear at the top of the vamp (3.3.67) and quarter (3.3.49)

[SOURCE: ISO 19952:2005, 158]

3.3.62
top piece
that part of the heel (3.3.33) in contact with the walking surface and which is usually detachable

Note 1 to entry: See Figure 13.
[SOURCE: I1SO 19952:2005, 160]
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3.3.63
tread
weight-bearing pattern and surface (3.6.22) of the sole of a footwear

[SOURCE: ISO 19952:2005, 163]

3.3.64
trim
item attached to the upper (3.3.66) including both decorative and functional

EXAMPLE Buttons, upper decorations.
[SOURCE: ISO 24263:2020, 3.1]

3.3.65
unit sole
moulded sole in which heel (3.3.33) and sole are moulded as a single unit in pre-determined sizes

[SOURCE: ISO 19952:2005, 164]

3.3.66

upper
materials forming the outer face of the footwear, which is attached to the sole assembly (3.2.2) and

covers the upper dorsal surface of the foot

Note 1 to entry: In the case of boots, this also includes the outer face of the material covering the leg. Only the
materials that are visible are included, no account should be taken of underlying materials.

Note 2 to entry: To aid labelling, where one material constitutes at least 80 % of the surface area, this is labelled
as one of the types of material listed in EU Directive 94/11/EC.[11 Where no one material constitutes at least
80 % of the upper area, the two main materials are described (in descending order or area). No account should be
taken of accessories or purely decorative trim.

Note 3 to entry: See Figure 20.
[SOURCE: ISO 19952:2005, 166]

3.3.67
vamp
fore section of the upper (3.3.66), excluding the quarters, which covers the toes and front of the foot

Note 1 to entry: See Figure 21.
[SOURCE: ISO 19952:2005, 168]

3.3.68
vamp lining
piece of material which lines the vamp (3.3.67) of an upper (3.3.66)

[SOURCE: ISO 19952:2005, 170]

3.3.69
vamp wing
each side of the back vamp edges where they lie over the quarter (3.3.49)

[SOURCE: ISO 19952:2005, 172]

3.3.70

wedge-shaped (heel)

solid heel (3.3.33) extending from the back of the footwear to the ball of the footwear making a flat
treading surface along the entire length of the footwear

[SOURCE: ISO 19952:2005, 181]
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3.3.71
welt
flexible strip of material around the edge of the sole

Note 1 to entry: See Figure 1 and Figure 7.

[SOURCE: ISO 19952:2005, 182]

3.3.72

wing cap

wing-shaped overlay, often perforated and with a gimped edge, applied to the vamp (3.3.67) for a
decorative effect

[SOURCE: ISO 19952:2005, 189]

3.4 Footwear type

3.4.1

ankle boot

high cut footwear

boot (3.4.6) or footwear with upper (3.3.66) extending to just cover the ankle (malleolus)

[SOURCE: ISO 19952:2005, 4]

3.4.2

antimicrobial footwear

footwear that linings, insocks, uppers and so on made by antimicrobial materials or treated by
antimicrobial agents to make the footwear inner cavity to kill/resist/inactivate the proliferation of
microorganisms

3.4.3

baseball footwear

footwear designed and manufactured for the baseball sports, and the sole bottom is usually equipped
with antiskid metal nail or eraser head

3.4.4

basketball footwear

sports footwear designed for basketball sports, of which the sole bottom is generally flat, focusing on
shock absorption function. the height of the quarter (3.3.49) usually above ankle to protect the ankle
from injury

3.4.5

boat footwear

deck footwear

top sider

kind of casual footwear (3.4.9) that are considered to be less formal than dress footwear but more
formal than Loafers, known as its water-resistant hide, slip-resistant sole, low profile and side lacing
(3.2.27)

Note 1 to entry: See Figure 22.

3.4.6
boot
footwear with a leg section above the ankle

Note 1 to entry: According to the height of upper, the boot can be classified into high-tops, over-knees boot etc.

[SOURCE: ISO 19952:2005, 15]
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3.4.7
boxing footwear
footwear designed and manufactured for boxing, which is provided with good elasticity and grip

3.4.8

Brogue footwear

leather (3.1.20) of toe cap (3.3.58) has medallion carved hole details, and usually has wing tips in the
edge, and the degree of perforated embellishments decoration ranges from a few details on the toecap,
to full decoration from toe to heel (3.3.33)

Note 1 to entry: According to shape and decoration, Brogue footwear can be classified into: full Brogue, semi
Brogue, quarter Brogue and longwing Brogue.

Note 2 to entry: See Figure 23.

3.4.8.1

full Brogue

have toe cap decorations that extend back to the middle of the footwear, this creates what looks like
wings, usually call wing cap (3.3.72). These footwears are also decorated along the sides of the upper
(3.3.66) and heel piece.

3.4.8.2
semi Brogue
have decoration on the toe cap (3.3.58) and along the rim of the upper (3.3.66) and heel piece

3.4.8.3
quarter Brogue
features decorations on toe cap (3.3.58) rim, upper (3.3.66) and heel piece

3.4.84

longwing Brogue

have a toe cap decoration that extends and wraps all the way around the heel of the footwear, also, the
upper (3.3.66) has decoration along the rim

3.4.9
casual footwear
footwear designed and manufactured as suitable for out-of-work leisure and spare time activities

[SOURCE: ISO 19952:2005, 28]

3.4.10

Chelsea boot

low heel (3.3.33), round toe cap (3.3.58), no footwear lace (3.3.40), ankle boot (3.4.1). The elastic belt
(panels) on the side which is convenient to wear and take off and has enough shape, and usually has
tabs or loops on the top of the boot shaft

Note 1 to entry: See Figure 24.

3.4.11
children’s footwear
footwear designed and manufactured for children aged in 3 to 14 years

3.4.12

Chukka boot

open-lacing and usually have two to three pairs of eyelets, a plain or suede leather upper to ankles, and
a thin leather (3.1.20) or rubber sole

Note 1 to entry: See Figure 25.

3.4.13
closed footwear
one type of footwear which upper (3.3.66) is connected to all the perimeter of sole
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3.4.14
closed-lacing footwear
have the eyelets tab attached under the vamp (3.3.67)

Note 1 to entry: See Figure 26.

3.4.15

cold weather footwear

footwear designed and manufactured to give specific protection to the wearer during use in sub-zero
temperatures and in ice or snow or on frozen underfoot surfaces

Note 1 to entry: Also suitable for specific cold environments.
[SOURCE: ISO 19952:2005, 38]

3.4.16

Derbies

special footwear construction (3.2.16) which is kind of open-lacing footwear (3.4.33), the tightness that
can be adjusted by footwear lace (3.3.40)

Note 1 to entry: See Figure 27.

3.4.17
diabetes footwear
footwear designed for diabetic patient’s foot protection

3.4.18
fashion footwear
footwear designed and manufactured for light wear in which style is prevalent

[SOURCE: ISO 19952:2005, 59]

3.4.19

flip flops

Hawei chappa

kind of slipper, the big toe and second toe hold the upper (3.3.66)

Note 1 to entry: See Figure 28.

3.4.20

footwear

shoe

article(s) made of a sole (outsole) and an upper (3.3.66) in different materials designed to protect or
cover the foot

Note 1 to entry: This shall be interpreted to mean all types of footwear without restriction, including boots,
slippers, sandals, etc.

[SOURCE: IS0 9407:2019, 3.1]

3.4.21

general purpose sports footwear

general purpose athletic footwear

footwear designed and manufactured as suitable for wear during a variety of non-specialist sporting
activities, e.g. jogging, occasional racket sports or court games such as netball and light general training

Note 1 to entry: See Figure 15.
[SOURCE: ISO 19952:2005, 74]
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3.4.22

high fashion footwear

footwear with a limited life expectancy, designed and manufactured where fashion appeal style is the
most important parameter

[SOURCE: ISO 19952:2005, 87]

3.4.23

indoor footwear

footwear designed and manufactured as having adequate durability and comfort for wear indoors,
around the house, unsuitable for use as a town footwear (3.4.43) and unlikely to offer protection from
inclement weather or harsh wear environments

[SOURCE: ISO 19952:2005, 88]

3.4.24
infant’s footwear
footwear designed and manufactured for (worn or used) by infants below the age of 36 months.

Note 1 to entry: Footwear size less than 170 generally be regarded as infants' footwear.

[SOURCE: ISO 19952:2005, 89, modified footwear designed and manufactured as suitable for everyday
wear by children from size 16 to 22; ISO 20940:2021, 3.8]

3.4.25
Loafer
kind of casual which slip-on footwear

Note 1 to entry: The three most common styles of leather Loafers are Horsebit, Tassel, and Penny Loafer.
Note 2 to entry: See Figure 29.

3.4.26
low cut footwear
footwear that quarter (3.3.49) is lower than ankle

3.4.27
Martin boots
boot (3.4.6) which usually have thick (rubber) soles with large round top open-lacing upper

Note 1 to entry: The boots were first designed by Dr. Klaus Martens and named after him.

3.4.28

Mary Jane footwear

bar footwear

strap footwear

toe cap (3.3.58) basically covers the whole toe, and then a simple straight strap is put on the instep,
which is attached by buttons or buckles

3.4.29
moccasin

3.4.29.1

moccasin

<original> footwear whose vamp (3.3.67) completely enclosed the foot, wrapping it round from
underneath

[SOURCE: ISO 19952:2005, 107]
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3.4.29.2

moccasin

<current> footwear with the upper (3.3.66) of similar appearance to that of moccasin, but with the
outsole (3.3.48) stitched or stuck on

Note 1 to entry: See Figure 30.
[SOURCE: ISO 19952:2005, 107]

3.4.29.3

driving moccasin

footwear with a flexible sole that extends up onto the heel (3.3.33), this area is in constant contact with
the floor mat of the car

3.4.30
monk
closed footwear (3.4.13) held to the foot by a strap across the instep

Note 1 to entry: Monk can be classified into single monk and double monk according to single-buckle or double-
buckle monk straps used.

Note 2 to entry: See Figure 31.
[SOURCE: ISO 19952:2005, 109, revised]

3.4.31
Mules
slipper which is open around the heel (3.3.33)

3.4.32
open back footwear
footwear without a backpart or counter (3.3.18) or whose backpart consists only of a hold-on strap

[SOURCE: ISO 19952:2005, 112]

3.4.33
open-lacing footwear
footwear with the piece of lacing eyelets attached on top of the vamp (3.3.67)

Note 1 to entry: See Figure 32.

3.4.34

orthopaedic footwear

therapeutic (prophylactic) footwear

footwear used for therapeutic management of a particular abnormality of the foot including individual
produces or mass production

[SOURCE: ISO 19952:2005, 113, revised]

3.4.35
Oxford footwear
kind of dress footwear with cap (3.3.11) and which are closed-lacings footwear

Note 1 to entry: See Figure 33.
3.4.36

peep-toe pump
pump maximum three toes that can be seen at toe area
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3.4.37
platform footwear
footwear which has a thick sole in forepart (3.3.30)

Note 1 to entry: See Figure 34.

3.4.38

pump
kind of women'’s closed footwear (3.4.13) which instep is exposed

3.4.39

rubber footwear

common trade classification (as distinct from non-rubber footwear) usually including protective rubber
footwear and footwear in which a rubber sole is vulcanized to the upper (3.3.66)

[SOURCE: ISO 19952:2005, 127]

3.4.40
sandal
kind of footwear that usually wear in summer which is not closed footwear (3.4.13)

3.4.41

slingback

woman's footwear that is open at the back with a narrow piece of leather (3.1.20), etc. around the heel
(3.3.33)

3.4.42
slipper
See indoor footwear (3.4.23)

[SOURCE: ISO 19952:2005, 133]

3.4.43

town footwear

footwear designed and manufactured as suitable for everyday wear at the office, for shopping or similar
wear environments

Note 1 to entry: Normally durability and comfort are more important than design or fashion content with this
type of footwear.

[SOURCE: ISO 19952:2005, 161]

3.4.44
unlined
footwear without a lining (3.3.42), typical of summer footwear

[SOURCE: ISO 19952:2005, 165]

3.4.45

welted footwear

footwear construction (3.2.16) in which the welt (3.3.71) is joined to the upper lining and insole lip
without stitching inside the footwear

[SOURCE: ISO 19952:2005, 186]
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3.4.46

Wushu footwear

footwear designed and made for practice, performing or demonstration of the Wushu sport or
competition, with physical requirements of durability, light-weighted, slip-resistance, shock absorption
and resilience, and with design requirements of low cut, plain toe type, thick counter (3.3.18) area and
relative thin sole

Note 1 to entry: Due to many feet movements that require Wushu footwear with high durability and low cut.
Due to fastness, rose high etc. movements that require light-weighted, slip-resistance, shock absorption and
resilience. The counter area of footwear should be thickened to provide protection for athletes. The design of
plain toe type and thin sole is for easy tapping by athletes.

3.5 Footwear performance

3.5.1
abrasion resistance
resistance to wear by mechanical action upon a surface

[SOURCE: ISO 20871:2018, 3.1]

3.5.2

antibacterial activity

efficacy of a material or finish used to prevent or mitigate the growth of bacteria, to reduce the number
of bacteria or to kill bacteria

[SOURCE: ISO 16187:2013, 3.1]

3.5.3

antifungal activity

antimycotic activity

efficacy of a material or finish used to prevent or mitigate the growth of micro-fungi, to reduce the
number of micro-fungi or to kill micro-fungi

[SOURCE: ISO 19574:2022, 3.1]

3.54

bondability

aptitude of a material to be bonded to itself or to other material by applying pressure and/or heat and
eventually adhesive (3.1.2)

[SOURCE: ISO 20863:2018, 3.1]

3.5.5
break of leather
<performance> surface (3.6.22) wrinkles formed when the leather (3.1.20) is bent, grain inward

» o«

Note 1 to entry: Adjectives commonly used to describe this characteristic are “tight”, “fine”, “loose”, “coarse”,
“pipey” and “flanky”. Generally, the finer the wrinkles or grain break, the better the quality of the leather.

[SOURCE: ISO 15115:2019, 3.15]

3.5.6

breaking strength

maximum tensile stress recorded in extending a test piece of footwear components or materials to
breaking point

[SOURCE: ISO 17706:2003, 3.1, revised]
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3.5.7
breathability
ability of a material to allow the passage of water vapour

[SOURCE: ISO 19952:2005, 21]

3.5.8

colour fastness

ability of a footwear material or component (3.3.16) to maintain its colour after the action of various
agents

[SOURCE: ISO 17700:2019, 3.1]

3.5.9
colour migration
discolouration caused by movement of colour from one material to another

[SOURCE: ISO 17701:2016, 3.1]

3.5.10
compression strength
force required to deform the test piece of footwear components or materials in determined extent

[SOURCE: ISO 20864:2004, 3.2, revised]

3.5.11

corrosion resistance

propensity of a metal surface either not to change visually due to chemical attack by atmospheric
pollution, or not to be altered due to the action of salt water

[SOURCE: ISO 22775:2004, 2]

3.5.12
deformability
multidirectional modulus characteristics of an upper material

[SOURCE: ISO 17695:2004, 3.1]

3.5.13
delamination resistance

3.5.13.1
delamination resistance
<upper> strength of adhesion (3.2.1) between a coating and its base material

[SOURCE: ISO 17698:2016, 3.1]

3.5.13.2
delamination resistance
<insole> force per unit area required to separate the internal structure of the insole material

[SOURCE: ISO 20866:2018, 3.1]

3.5.13.3

delamination resistance

<outsole> force required to propagate delamination of the adhesive layer or joint interface if a multilayer
outsole is composed of an adhesive layer, divided by the width of the test pieces

[SOURCE: ISO 20875:2018, 3.1]
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3.5.14

dimensional stability

reduction in the distance between two reference points on a test piece before and after heating in air
under specified conditions

Note 1 to entry: This shrinkage is expressed as percentage of the initial distance.
[SOURCE: ISO 20873:2018, 3.1]

3.5.15
durometer value
hardness, often of soling materials

[SOURCE: ISO 19952:2005, 54]

3.5.16
fatigue resistance

3.5.16.1
fatigue resistance
<shanks> the resistance of a shank (3.3.51), under specified conditions, to repeated loading cycles

[SOURCE: ISO 19952:2005, 60]

3.5.16.2

fatigue resistance

<heels> the resistance of the heel (3.3.33) to repeated blows, each of specified energy, delivered by a
pendulum

[SOURCE: ISO 19952:2005, 60]

3.5.17

fitting

<dimension> different last (3.6.13) measurement to fit the dimensions of the foot most accurately to a
given size

[SOURCE: ISO 19952:2005, 64]

3.5.18
flex resistance
resistance of a material to crack or otherwise fail at flexing creases

[SOURCE: ISO 17694:2016, 3.1]

3.5.19

heel attachment strength

maximum force measured under these testing condition required to detach the heel (3.3.33) from the
sole/insole assembly (3.2.2)

Note 1 to entry: The heel attachment strength is expressed in newtons.
[SOURCE: ISO 22650:2018, 3.1]

3.5.20

heel pin holding strength

force required to pull a standard pin out of the heel (3.3.33) material divided by the effective length of
pin buttressing in the material, expressed as N/mm

[SOURCE: ISO 19957:2021, 3.1]
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3.5.21

high temperature behaviour

resistance of a material to elevated temperatures as measured by the effect on the tensile properties of
the material. Particularly applicable to materials used in vulcanised footwear

[SOURCE: ISO 17703:2003, 3.1]

3.5.22

longitudinal shear strength

maximum force per unit effective area required to separate the two tapes forming the specified closure
in a shearing action under the specified conditions of test

[SOURCE: ISO 22776;2004, 3.1]

3.5.23

longitudinal stiffness

stiffness in the longitudinal direction of shanks as determined by measuring the deflection of the shank
(3.3.51) under specified conditions when loaded with a specified force

[SOURCE: ISO 18896:2018, 3.1]

3.5.24

needle tear strength

quotient by division of the maximum force, occurring during tearing-out of the needle, by the thickness
of the test piece

[SOURCE: ISO 20874;2018, 3.1]

3.5.25

peel strength

force per unit effective width required to separate the two tapes forming the specified closure from an
open edge under the specified conditions of test

[SOURCE: ISO 22777:2004, 3.1]

3.5.26

penetration time

<upper> duration of flexing, in minutes, which is just sufficient to cause water to penetrate from the
wetted surface (3.6.22) to the other face of the test piece

[SOURCE: ISO 19952:2005, 117]

3.5.27

perspiration resistance

resistance to the action of an artificial sweat solution, measured by the change in size and appearance
of the component (3.3.16) tested

[SOURCE: ISO 22652:2002, 3.1]

3.5.28
reparability
ease with which the components of a footwear can be replaced to extend the usable life of the footwear

[SOURCE: ISO 19952:2005, 123]

3.5.29
resistance to damage on lasting
ability of a material to be stretched simultaneously in all directions (distended) without being damaged

[SOURCE: ISO 17693:2004, 3.1]
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3.5.30
resistance to stitch tear
force required to pull a loop of wire of specified dimensions through a test specimen of insole material

[SOURCE: ISO 20876:2018, 3.1]

3.5.31

seam strength

breaking strength (3.5.6) of a stitched seam (3.2.34) as determined under specified conditions using a
tensile testing machine

[SOURCE: ISO 17697:2016, 3.1]

3.5.32
shape retention
aptitude of the material to maintain the original shape (dome) after loading the test piece several times

[SOURCE: ISO 20864:2004 3.1]

3.5.33

shrinkage

reduction in dimensions or volume of a test piece of footwear components or materials, usually due to
decreased moisture content

3.5.34
split tear strength
force required to propagate a cut in a test piece of footwear components or materials by tearing

[SOURCE: ISO 20875:2018, 3.2]

3.5.35
swelling
increase in the volume of a test piece of footwear components or materials submerged in liquid

3.5.36
tear strength
median force required to propagate a cut in a specified test specimen

[SOURCE: ISO 17696:2004, 3.1]

3.5.37
tensile strength
tensile stress at maximum force

[SOURCE: ISO 22654:2002, 3.1]

3.5.38

thermal insulation

temperature difference on the inner surface of the vamp (3.3.67) or insocks, or both, under specific test
conditions

[SOURCE: ISO 20877:2011, 3.1]

3.5.39
top piece retention strength
maximum force, expressed in Newton, required to pull off a top piece (3.3.62) from the heel (3.3.33)

[SOURCE: ISO 19958:2004, 3]
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3.5.40

trouser tear strength

median force, required to propagate a cut in a specified trouser-shaped test piece by tearing, divided by
the thickness of the test piece

[SOURCE: ISO 20872:2018, 3.1]

3.541
upper-sole adhesion
force required to separate the sole-upper bonding

[SOURCE: ISO 17708:2018, 3.1]

3.5.42

washability

resistance of a footwear or material to dimensional change or colour loss when washed in a washing
machine under specified conditions

[SOURCE: ISO 19952:2005, 179]

3.5.43

water absorption

gain in mass per area unit of the test piece due to water absorption during one or more specified periods
of time

[SOURCE: ISO 22649:2016, 3.1]

3.5.44
water desorption
percentage loss in mass of the test piece, expressed in terms of the mass of water absorbed

[SOURCE: ISO 22649:2016, 3.2]

3.5.45
water penetration rate
amount of water crossing the test piece during one or more periods of time

[SOURCE: ISO 19952:2005, 180]

3.5.46
water resistance
resistance of a footwear upper material to water penetration on flexing

[SOURCE: ISO 17702:2003, 3.1]

3.5.47

water soluble matter

quantity of all those substances that, under certain conditions, are dissolved out of the material by
water

[SOURCE: ISO 20869:2010, 3.1]

3.5.471
water soluble inorganic substances
sulfated ash of water soluble substances

[SOURCE: ISO 20869:2010, 3.2]

3.5.47.2
water soluble organic substances
difference between total water solubles and sulfated ash of water solubles

[SOURCE: ISO 20869:2010, 3.3]
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3.5.48

water vapour permeability

amount of water vapour a material will transmit through its structure expressed as mass of water
transmitted per area of material per hour

[SOURCE: ISO 17699:2003, 3.1]

3.5.49

water vapour absorption

amount of water vapour a material will absorb in a specified time expressed as mass of water per area
of material

[SOURCE: IS0 17699:2003, 3.2]

3.6 Others

3.6.1
arch

3.6.1.1

plantar arch of foot

two main longitudinal arches of the foot, arched or raised underside of the foot from the heel (3.6.9) to
the heads of the first (internal side) and the fifth (external side) metatarsals

Note 1 to entry: See Figure 35.

3.6.1.2

metatarsal arch of foot

transverse arch on the underside of the foot extending from the outside edge of the first metatarsal to
the outside edge of the fifth metatarsal across the ball of the foot

Note 1 to entry: See Figure 35.

3.6.1.3
arch of last
<last> position on a last (3.6.13) corresponding to plantar arch of foot

[SOURCE: ISO 19952:2005,6, revised]

3.6.2
composite test sample
mixture of several different test samples of the footwear from the same material classification

[SOURCE: ISO 21061:2021, 3.7]

3.6.3

conditioning

operation designed to bring a sample into a specified condition in relation to temperature and relative
humidity by keeping it for a given period of time in the standard atmosphere with free access of moving
air to all surfaces

[SOURCE: ISO 18454:2018, 3.3]

3.6.4

critical substances

chemical substance that can be found in footwear or footwear components and can have an effect on
the wearer and/or environmental impact due to its chemical reactivity

Note 1 to entry: The effects caused by critical substances vary. It can be carcinogenic or mutagenic effects,
allergy, reaction to toxics, etc.
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[SOURCE: ISO/TR 16178:2021, 3.4]

3.6.5

effective heel height

technical heel height

vertical distance between the underside of the extreme end of the last and the ground plane with the
last in its normal orientation

Note 1 to entry: The vertical distance that heel height (H) minus the thickness of sole at joint part (h).
Note 2 to entry: See Figure 34.
[SOURCE: ISO 19408:2023, 3.2.6]

3.6.6
English size
unit of measurement of footwear length equalling one third of an inch

[SOURCE: ISO 19952:2005, 56]

3.6.7
gait
characteristic walking motion

[SOURCE: ISO 19952:2005, 72]

3.6.8

grade

grading

to make a range of sizes all to the same pattern with regular spacing of intermediate sizes, between the
biggest and smallest

[SOURCE: ISO 19952:2005, 76]

3.6.9
heel
<foot> back part of the foot formed by two bones, the astragals and the calcaneum

[SOURCE: ISO 19952:2005, 79]

3.6.10
heel angle
slant or angle of the heel seat (3.3.35) upon which the heel (3.6.9) of the foot rests

Note 1 to entry: See Figure 13.
[SOURCE: ISO 19952:2005, 80]

3.6.11

heel height

height of the heel (3.3.33) measured vertically from the floor to the top of the heel at the back, including
the top piece (3.3.62)

Note 1 to entry: See Figure 13.

[SOURCE: ISO 19952:2005, 83]

3.6.12

inside

right side of the left foot/last/footwear and the left side of the right foot/last/footwear, in medical field,
usually called medial

Note 1 to entry: cf. outside (3.6.16)
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[SOURCE: ISO 19952:2005, 90]

3.6.13

last

piece of wood, metal or polymeric material roughly, following the shape of the foot and acting as a form
on which the footwear is made

[SOURCE: ISO 19952:2005, 97]

3.6.14

last thimble

hole in the upper part of the last (3.6.13), lined with metal and approximately corresponding to the heel
(3.3.33), where the last pin is inserted

[SOURCE: 19952:2005, 98]

3.6.15
Mondopoint
footwear sizing system based on the foot length and linear width of the foot

Note 1 to entry: Mondopoint is measured in millimetres.
[SOURCE: ISO 9407:2019, 3.6]

3.6.16
outside
left side of the left foot/last (3.6.13)/footwear and the right side of the right foot/last/footwear

Note 1 to entry: In medical field, usually called lateral.
Note 2 to entry: cf. inside (3.6.12)

3.6.17
Paris point
unit of measurement of footwear length equalling 2/3 of 1 cm

Note 1 to entry: Each increase in length corresponds to an increase in width of 2,5 mm to 5 mm.
[SOURCE: I1SO 19952:2005, 116]

3.6.18
pronation
inward rotation of the rear foot about the subtalar joint axis

Note 1 to entry: Three distinct motions of the foot occur simultaneously: Subtalar eversion, ankle dorsiflexion
and forefoot abduction.

Note 2 to entry: cf. supination (3.6.21)

Note 3 to entry: See Figure 36.

[SOURCE: ISO 19952:2005, 119, revised]

3.6.19

spring

toe spring

<last>the vertical distance between the underside of the last (3.6.13) at the extreme toe end and the

ground plane with the last in its normal orientation

[SOURCE: ISO 19408:2023, 3.2.13]
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3.6.20

standard atmosphere

atmosphere maintained within prescribed tolerances, in which a sample is kept for a given period of
time before being subjected to testing

[SOURCE: ISO 18454:2018, 3.2]

3.6.21

supination

varus

outward rotation of the rear foot about the subtalar joint axis

Note 1 to entry: Three distinct motions of the foot occur simultaneously: Subtalar inversion, ankle plantar flexion
and forefoot adduction.

Note 2 to entry: cf. pronation (3.6.18)
Note 3 to entry: See Figure 36.
[SOURCE: ISO 19952:2005, 147, revised]

3.6.22
surface
visible site of the material during the use at the footwear

Note 1 to entry: The visible site of the material can be by upper the grain site of the leather or the coated site of a
coated textile, by lining the site of the material visible from the inside of the shoe.

[SOURCE: ISO 17694:2016, 3.2]

3.6.23
type of failure
type of deformation behaviour of the footwear components or materials under test

Note 1 to entry: For footwear lace, expressed as failure of the shorter lace or failure of the longer lace, together
with a description of the respective amount of wear in the covering and core of each lace.

3.6.24
valgus

3.6.24.1

valgus

<hallux> foot deformation where the big toe is deflected towards the other toes at the first metatarsal-
phalangeal joint

Note 1 to entry: See Figure 37.
[SOURCE: ISO 19952:2005, 167]

3.6.24.2
valgus
<ankle> deformation where the back of the foot rotates inwards so that the weight is no longer

transmitted correctly to the ground but falls on the inner side of the foot causing apparent flattening of
the arch (3.6.1)

Note 1 to entry: Particularly common in infants.
Note 2 to entry: See Figure 36.
[SOURCE: ISO 19952:2005, 167]
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3.6.25
vamp length
distance measured along the toe profile from the vamp point (3.6.26) to the toe point

[SOURCE: ISO 19952:2005, 169]

3.6.26
vamp point
point on top of the last (3.6.13) defined by the intersection of the centre line and the joint girth line

[SOURCE: ISO 19952:2005, 171]

3.6.27
varus ankle
abnormally bent condition of the foot causing inward turning

Note 1 to entry: See Figure 36.
[SOURCE: 19952:2005, 173]

3.6.28
v cut
portion of the cone of a last (3.6.13) which is removed to permit breaking of the hinge

[SOURCE: ISO 19952:2005, 174]

3.6.29
waist
area of the foot between the instep and the joint

[SOURCE: ISO 19952:2005, 176]
3.6.30

waist girth
area of smallest dimension in girth, between the instep and ball of the last (3.6.13), footwear or foot

[SOURCE: ISO 19952:2005, 177]
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upper
welt

outsole

seam

welt sewing
bottom filling/filler
rib

insole

upper
outsole

stitch

bottom filling/filler

Figure 1 — Goodyear construction

Figure 3 — Blake sewn
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upper
outsole

bottom filling/filler
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Figure 5 — Cemented construction
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5 midsole
bottom filling/filler
7  insole

Figure 6 — Norwegian construction

Key

1  upper

2 welt

3 outsole

4  insole/runner

Figure 7 — Stitchdown (veldtschoen) construction

Figure 8 — String lasted construction
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Key

1 cut

2 last

3  insock

4  seam stitching

Figure 9 — Strobel construction

Key
1  apron/plug

Figure 10 — Apron
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Figure 11 — Cleat

Figure 12 — D-ring
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Key

1  heelangle
2 heel height
3  top piece

4 heel breast
5 heel seat

6  heeltip
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Figure 13 — Heel angle
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Key
1 lining

Figure 14 — Lining
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Key

1  upper

2 insole

3 midsole

4  outsole

5  general purpose sports footwear

Figure 15 — Example of general purpose sports footwear
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Key
1  quarter

Figure 16 — Quarter

Figure 17 — Example of shanks
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a) Thomas heel b) lateral Thomas heel

Figure 19 — Thomas heel
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Key
1 upper

Figure 20 — Upper

Key
1 vamp

Figure 21 — Vamp
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Figure 22 — Example of boat footwear

c) quarter Brogue d) longwing Brogue

Figure 23 — Example of Brogues
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Figure 24 — Example of Chelsea boot

Figure 25 — Example of Chukka boot
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Figure 26 — Example of closed-lacing footwear

Figure 27 — Example of Derbies

© IS0 2023 - All rights reserved 53





ISO/DIS 19952:2023(E)

Figure 28 — Flip flops

c) Horsenit
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Figure 29 — Example of Loafer
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moccasin seam
outsole
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upper
apron/plug
welted outsole
apron/plug
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a) single-buckle
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Figure 30 — Moccasin

Figure 31 — Example of Monk

b) double-buckle
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Figure 32 — Example of open-lacing footwear

Figure 33 — Example of Oxford footwear
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XJ/

Key
H measured vertically height from the floor to the insole at the back, including the top piece
h  measured vertically height from the floor to the insole at joint part

Figure 34 — Example Effective heel height

g T %g(]%

Key

1  plantar arch of foot (inside)
2 plantar arch of foot (outside)
3 metatarsal arch of foot

Figure 35 — Arch
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1  supination +7 %

2 neutral position
3  pronation-11%

Figure 36 — Supination and pronation

Figure 37 — Valgus
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Annex A
(informative)

Alphabetical index

A

abrasion resistance 3.5.1
abrasive 3.1.1

accessible components 3.3.1
accessory 3.3.2

adhesion 3.2.1

adhesive 3.1.2

ankle boot 3.4.1
antibacterial activity 3.5.2
antifungal activity 3.5.3
antimicrobial footwear 3.4.2
antimycotic activity 3.5.3
apron 3.3.3

arch 3.6.1

arch of last 3.6.1.3

arch support 3.3.4
assembly 3.2.2

attached rib 3.2.3

B

back seam 3.2.4

backer 3.1.3

bar footwear 3.4.28
baseball footwear 3.4.3
basketball footwear 3.4.4
beading 3.2.5

binding 3.1.4,3.2.6
Blake sewn 3.2.7,3.3.5

© IS0 2023 - All rights reserved

ISO/DIS 19952:2023(E)

59





ISO/DIS 19952:2023(E)

boat footwear 3.4.5
bondability 3.5.4

boot 3.4.6

bottom assembly 3.2.8,3.3.6
bottom filler 3.1.5
bottom filling 3.1.5
bottom unit 3.3.7
bottom wall 3.3.8

box toe 3.3.9

boxing footwear 3.4.7
break of leather 3.5.5
breaking strength 3.5.6
breathability 3.5.7
bridge 3.1.6

Brogue footwear 3.4.8
buffing 3.2.9

built heel 3.3.10
burnishing 3.2.10

butt seam 3.2.11

C

California 3.2.12

cap 3.3.11

casual footwear 3.4.9
cement 3.1.2

cemented construction 3.2.16.1
chainstitch 3.2.13
Chelsea boot 3.4.10
children’s footwear 3.4.11
Chukka boot 3.4.12

cleat 3.3.12

cleatsole 3.3.13

closed footwear 3.4.13

60 © IS0 2023 - All rights reserved





ISO/DIS 19952:2023(E)

closed-lacing footwear 3.4.14
coated fabric 3.1.7

coated leather and coated split leather 3.1.8
coating 3.1.9

cohesion 3.2.14

cold weather footwear 3.4.15
collar 3.3.14

colour fastness 3.5.8

colour migration 3.5.9
combined material 3.1.10
complete upper assembly 3.3.15
component 3.3.16

component in contact with the skin 3.3.17
composite material 3.1.10
composite test sample 3.6.2
compression strength 3.5.10
conditioning 3.6.3
construction 3.2.15,3.2.16
corrosion resistance 3.5.11
counter 3.3.18

covered heel 3.3.19

critical substances 3.6.4

cuff 3.3.14

cutting area 3.2.17

D

deck footwear 3.4.5
decorative attachment 3.3.21
deformability 3.5.12

delamination resistance 3.5.13.1, 3.5.13.2, 3.5.13.3

Derbies 3.4.16
diabetes footwear 3.4.17

dimensional stability 3.5.14
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direct moulded sole 3.3.22
direct moulding 3.2.18
direct vulcanizing 3.2.18.2
direction of stretch 3.2.19
double density 3.1.11
drawn-up toe 3.3.23
D-ring 3.3.20

driving moccasin 3.4.29.3
dual density 3.1.11
durometer value 3.5.15

dv moulded 3.2.18.2

E

edge 3.2.20

edge finishing 3.2.20.1
edge guide 3.2.20.2
edgeiron 3.2.20.3
edge trimming 3.2.20.4
effective heel height 3.6.5
elastic 3.1.12

end stop 3.3.52.1
English size 3.6.6
extended sole 3.3.24
eyelet 3.3.25

F

facer 3.3.26
facingrow 3.3.26
facing stay 3.1.13
facings 3.3.26

fashion footwear 3.4.18

fatigue resistance 3.5.16.1, 3.5.16.2

feather edge 3.3.27
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fibreboard 3.3.28
finishing 3.2.21
fitting 3.2.22,3.5.17
flat lasted 3.2.16.1
flex resistance 3.5.18
flip flops 3.4.19
foam 3.1.14

folding 3.2.5
footbed 3.3.29
footwear 3.4.20
footwear support 3.1.6
force lasting 3.2.23
forepart 3.3.30
foxing 3.1.15

full Brogue 3.4.8.1
full sock 3.3.31

G
gait 3.6.7

general purpose athletic footwear 3.4.21

general purpose sports footwear 3.4.21

Goodyear welted 3.2.24
grade 3.6.8

grading 3.6.8

H

halfsock 3.3.32
halogenation 3.2.25
Hawei chappa 3.4.19
heel 3.3.33,3.6.9

heel angle 3.6.10
heel attachment strength 3.5.19

heel breast 3.3.34
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heel flap 3.1.16

heel grip 3.1.17

heel height 3.6.11

heel lift 3.1.18

heel pin holding strength 3.5.20
heel seat 3.3.35

heel tip 3.3.36

high cut footwear 3.4.1

high fashion footwear 3.4.22

high temperature behaviour 3.5.21

[

inaccessible component 3.3.37
indoor footwear 3.4.23
infant’s footwear 3.4.24
injection moulding 3.2.18.1
inside 3.6.12

insock 3.3.38

insole 3.3.39

interlining 3.1.19

H
lace 3.3.40
lace hook 3.2.26, 3.3.41

lacing 3.2.27

last 3.6.13

last thimble 3.6.14

lasting 3.2.28

lateral Thomas heel 3.3.56.1
leather 3.1.20

lining 3.3.42

Loafer 3.4.25

locking device 3.3.52.2

64
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lockstitch 3.2.29

longitudinal shear strength 3.5.22
longitudinal stiffness 3.5.23
longwing Brogue 3.4.8.4

Louis high heel 3.1.16

low cut footwear 3.4.26

M

Martin boots 3.4.27

Mary Jane footwear 3.4.28
metatarsal arch of foot 3.6.1.2
midsole 3.3.43

moccasin 3.4.29.1, 3.4.29.2

Mondopoint 3.6.15
monk 3.4.30

Mules 3.4.31
multilayer sole 3.3.44

multiple D-ring 3.3.45

N
needle tear strength 3.5.24

Norwegian construction 3.2.30

0

open back footwear 3.4.32
open-lacing footwear 3.4.33
ornament 3.3.46
orthopaedic footwear 3.4.34
orthotic 3.3.47

outside 3.6.16

outsole 3.3.48

Oxford footwear 3.4.35
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P

Paris point 3.6.17

peel strength 3.5.25
peep-toe pump 3.4.36
penetration time 3.5.26
perspiration resistance 3.5.27
plantar arch of foot 3.6.1.1
platform footwear 3.4.37
plug 3.3.3

plyrib 3.2.3

pronation 3.6.18

puller 3.3.52.3

pump 3.4.38

Q
quarter 3.3.49

quarter Brogue 3.4.8.3

quarter lining 3.3.50

R

reaction moulding (polyurethane) 3.2.18.3
reinforcement 3.1.21

reparability 3.5.28

resistance to damage on lasting 3.5.29
resistance to stitch tear 3.5.30
reversed welted 3.2.30

rib 3.2.3

roughing 3.2.31

rub 3.2.32

rubber footwear 3.4.39

runner 3.3.43
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saddle seam stitch 3.2.33
sandal 3.4.40

seam 3.2.34

seam strength 3.5.31
seatsock 3.3.32

semi Brogue 3.4.8.2
setter 3.2.20.3
setting 3.2.20.3
shank 3.3.51

shape retention 3.5.32
shoe 3.4.20
shrinkage 3.5.33

side lasting 3.2.46
side wall sewn 3.2.35
slide fastener 3.3.52
slider 3.3.52.4
slingback 3.4.41
slipper 3.4.42

slug 3.2.36,3.3.53
sock 3.3.31

spike heel 3.3.54
split 3.2.37

split tear strength 3.5.34
spring 3.2.38,3.6.19
stacked heel 3.3.10

stamping 3.2.39

standard atmosphere 3.6.20

stiffener 3.3.18
stiletto heel 3.3.55
stitch density 3.2.40
stitchdown 3.2.41

strap footwear 3.4.28

string lasted construction 3.2.42
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stringer 3.3.52.5

Strobel construction 3.2.43
stuck-on 3.2.16.2

stuck-on sole construction 3.2.16.2
supination 3.6.21

surface 3.6.22

swelling 3.5.35

T

tack lasting 3.2.44

tape 3.3.52.6

tear strength 3.5.36
technical heel height 3.6.5
teeth 3.3.52.7

tensile strength 3.5.37
therapeutic (prophylactic) footwear 3.4.34
thermal insulation 3.5.38
thick leather 3.1.22
Thomas heel 3.3.56
throat 3.3.57

through sole 3.3.43
tight to toe 3.2.45

toe cap 3.3.58

toe puff 3.3.9

toe spring 3.2.38, 3.6.19
tongue 3.3.59

top facing 3.1.23

top lift 3.3.60

top line 3.3.61

top piece 3.3.62

top piece retention strength 3.5.39
top sider 3.4.5

top stop 3.3.52.1
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town footwear 3.4.43
tread 3.3.63

trim 3.3.64

trouser tear strength 3.5.40

type of failure 3.6.23

8]

unit sole 3.3.65

unlined 3.4.44

upper 3.3.66

upper-sole adhesion 3.5.41

Vv
vcut 3.6.28
valgus 3.6.24.1,3.6.24.2

vamp 3.3.67

vamp length 3.6.25
vamp lining 3.3.68
vamp point 3.6.26
vamp wing 3.3.69
varus 3.6.21

varus ankle 3.6.27

veldtschoen 3.2.41

w

waist 3.6.29

waist girth 3.6.30

waist lasting 3.2.46
washability 3.5.42

water absorption 3.5.43
water desorption 3.5.44
water penetration rate 3.5.45

water resistance 3.5.46
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water soluble inorganic substances 3.5.47.1

water soluble matter 3.5.47
water soluble organic substances 3.5.47.2
water vapour absorption 3.5.49
water vapour permeability 3.5.48
wedge-shaped (heel) 3.3.70

welt 3.3.71

welt beating 3.2.47

welt hammering 3.2.47

welt sewing 3.2.48

welted footwear 3.4.45

wheeling 3.2.49

whole cut 3.2.50

wing cap 3.3.72

wrinkle chase 3.2.51

Wushu footwear 3.4.46

Y
yield (area) 3.2.52
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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 216, Footwear.

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

Visual inspection is important for manufacturers, suppliers, inspection organizations and costumers
as one of the quality indicators of footwear products. This document is not only intended as a basis for
assessing footwear appearance defects but also as a reference material and training material for the
footwear industry.

The presence of one of these defects in footwear does not automatically imply that the footwear is
substandard. Suppliers and purchasers can still reach agreement on the acceptance of goods provided
the limits of the defects and allowance have been made, bearing in mind the intended use of the
footwear.

Due to the development of material and technology in footwear industry, limited by the insufficient
photos resources, it is impossible to describe all vocabularies for identification of defects during
footwear visual inspection. The list of terms given in this vocabulary is not exhaustive.
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DRAFT INTERNATIONAL STANDARD ISO/DIS 20537.2:2023(E)

Footwear — Identification of defects during visual
inspection — Vocabulary

1 Scope

This document describes the most common terms about defects that occur in the manufacture, storage
and usage of footwear and that can be determined during visual inspection of end product.

NOTE The photos are given as examples, they do not represent all possible instances.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1 General defects

Terms and definitions Examples

3.1.1

colour variation

obvious difference in colour that can be seen in the same
area within pairs, or in one component part or in the
adjacent areas of one footwear

Note 1 to entry: Intentional designs are not included.

3.1.2

damaged shoe

change in appearance occurring on footwear due to
careless operation that adversely affect the performance
of the footwear

©1S0 2023 - All rights reserved 1
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Terms and definitions

Examples

3.1.3

inconformity with the design

the product delivered that does not conform to the
reference sample or drawing which both parties have
reached an agree

product

3.1.4

mildew

presence of mould

material at any part of footwear mouldy or infected by
microorganisms

3.1.5
non-compliant box
shoe box that is inconformity with footwear inside

3.1.6
poor printing
printing on the footwear that are incomplete and unclear
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Terms and definitions

Examples

3.1.7

soiled shoe

dirt or adhesive that marked on the upper or lining or on
the sides of the sole due to careless handing or cleaning

3.1.8

spew

white frost-like layer that appears on the surface of
footwear

3.1.9

weave faults

defects that would reduce the expected performance
of the fabric

Note 1 to entry: relevant defects described in ISO 8498
and ISO 8499.

3.2 Defects in materials aspects

Terms and definitions

Examples

3.21
air hole
small hole developed in colloid structure of the materials

7

3.2.2

colour migration

discolouration caused by movement of colour from one
material to another

¥ ’ 5
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Terms and definitions

Examples

3.2.3
crazing
coating of leather materials that is cracked

3.2.4

discolouration

material stained or faded from the original colour either
in discrete areas or across the whole material

3.2.5

impurity

small particles that do not belong to the original formu-
lation and show on the material

3.2.6
pit
small hole in the surface of footwear

3.2.7

shade variation

differences within the materials that caused a difference
in the shade of the finished footwear
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Terms and definitions

Examples

3.2.8

sulfur blooming

yellow or white layer that appears on the surface of
rubber materials

3.3 Defects in components

3.3.1 Defects in upper

Terms and definitions

Examples

3.3.1.1

broken folding

folding of upper over the edge that has broken during
the making or wearing process

3.3.1.2

crack grain

grain surface of leather in upper that is split, crack or
rupture pattern has developed
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Terms and definitions

Examples

3.3.1.3

crease on the upper

upper area of footwear that has wrinkles due to poor
sewing process

3.3.14

delamination of upper

separation of upper into its constituent layers, either in
whole or in part
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Terms and definitions

Examples

3.3.1.5

exposed lasting margin

scoured lasting margin of the upper that is exposed
above the lasting edge

3.3.1.6

wrinkled leather

loose grain

surface of leather used for upper of the footwear that
has wrinkled
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3.3.2 Defects in counter and toe puff

Terms and definitions

Examples

3.3.2.1

collapsed counter

counter area of footwear that has collapsed due to the
stiffener either becoming detached or weakened

3.3.2.2

collapsed toe puff
toe thatis distorted and buckled because the reinforce-
ment has collapsed within leaving creases and, or dents

&
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Terms and definitions

Examples

3.3.2.3

uneven counter

counter edge that has become creased, perhaps due to
excessive force used during the lasting process or poor
sew process

-
an

3.3.24

uneven toe puff

toe puff of the shoe that has become creased, perhaps
due to excessive force used during the lasting process
Or POOrI Sew process

\\ /,

7

3.3.3 Defects in lining and insock

Terms and definitions

Examples

3.3.31

crease

wrinkle

permanent hard folding mark that appears in the middle
of lining or insock

EXAMPLE A pleat or furrow in the surface stuck
together.

3.3.3.2

insock broken

textile on insock component that has torn during the
placement or wearing process
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Terms and definitions

Examples

3.3.3.3

separated lining

lining that is separated from the upper, leaving gaps or
open areas

3.3.34
uneven lining
lining that has wrinkled or creased

3.3.3.5
uneven lining edge
edge of lining that is crooked

3.3.4 Defects in welt and foxing

Terms and definitions

Examples

3.3.4.1
broken foxing
foxing that has cracked, perhaps as a result of poor ma-
terial quality or poor tension during the wearing process

10
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Terms and definitions

Examples

3.3.4.2

foxing curling

departure of foxing from physical flatness with the
tendency to curve into a cylindrical shape

3.34.3
poor foxing positioning
foxing that is too high, revealing outsole

3.3.4.4

uneven welt

welt surface that is uneven, welt edge that is crooked
or notched

3.3.4.5

welt insufficient

foxing fails to cover the circle of the lower outer edge
of footwear

© IS0 2023 - All rights reserved
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3.3.5 Defects in heel

Terms and definitions

Examples

3.3.5.1
creased heel cover
heel coating that is wrinkled, not fixed tightly or not

fully stretched

3.3.5.2
loose heel
heel that has not been securely fastened, causing loose

easily

12
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Terms and definitions

Examples

3.3.5.3

loose top piece

top piece that has notbeen securely fastened to the heel,
causing it to work loose easily or come off altogether

=

3.3.5.4

slanted heel

heel that is not sitting on the ground flat, and leaning
with the top piece resting on its edge

3.3.5.5
uneven top piece
top piece’s surface that is distorted

A
A
oD
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3.3.6 Defects in outsole

Terms and definitions

Examples

3.3.6.1

blister

soft area that presents an irregular surface or protu-
berance without a break on the surface

3.3.6.2
deformed outsole
outsole profile that is distorted

3.3.6.3
delamination of sole interlayers
sole interlayers that are separated due to poor bonding

3.3.6.4

mould spue

defect that material flows in the mould gap and remains
on the surface in injection process of moulded footwear

14
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Terms and definitions

Examples

3.3.6.5
moulding defects
structure that is not completed or deformed

3.3.7 Defects in other components

Terms and definitions

Examples

3.3.71
defective lace
lace containing one or more defects like too long, too short
or damaged which may affect the functional of the lace

3.3.7.2

defective Velcro

touch and close fastener containing one or more defects
like frays or does not stick which may affect the func-
tional of the Velcro

© IS0 2023 - All rights reserved
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Terms and definitions

Examples

3.3.7.3
defective zipper
zipper containing one or more defects which may affect

the functional of the zipper

3.3.74
eyelet clenching fault
edge of the eyelet sticking out which may cause injury

to the wearer

16
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Terms and definitions

Examples

3.3.7.5
ornaments loosen
ornament off the shoe due to poor bonding force

3.3.7.6

rusty accessory
corrosion substance on metal accessories which is formed
by the action of water and air

© IS0 2023 - All rights reserved
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3.4 Manufacturing defects

3.4.1 Defectsin assembly

Terms and definitions Examples

34.11

insufficient insock

insock thatis too short or too long to cover the heel area
and sides of insole

3.4.1.2

mismatching upper and sole

upper size not matched with the sole size, the upper
seems too small or too larger
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Terms and definitions

Examples

3.4.1.3
misplaced heel
heel that is not sitting correctly on the seat of footwear

3.4.1.4

under-seated heel
top of the heel thatis too smaller than the area of the seat,
which makes the heel seem immersed in sole of footwear

@
A=
-
-
e
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3.4.2 Gluing defects

Terms and definitions

Examples

3.4.2.1

adhesion failure

two parts assembled by adhesive material (such as
cement) that are detached

Note 1 to entry: Typical adhesion failures are common
in those places: between outsole and midsole, between
outsole and upper, and between midsole and upper.

3.4.2.2

glue overflow
excessive amount of adhesive that bled from adhesion
part to the surface

20
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Terms and definitions Examples

3.4.2.3

insufficient gluing

components detachment caused by poor adhesion due
to insufficient glue application

3.4.2.4
trace of glue
glue stains on the insock or upper of the finished footwear

3.4.3 Sewing defects

Terms and definitions Examples

3.4.3.1

broken stitching

thread breakage

thread that has broken altogether, perhaps as a result of
poor thread quality or poor tension in stitching process

© IS0 2023 - All rights reserved 21
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Terms and definitions

Examples

3.4.3.2

crooked stitching

non-parallel stitches

parallel alignment between stitch line and intended edge
on an upper that is disordered or crooked

Note 1 to entry: Special stitching style shall be excluded
from crooked stitch.

3.4.3.3

flipped thread

under thread and top thread switched places, causing
under thread floated on the upper surface

3.4.3.4
merged stitching
stitch threads that are overlapped in some areas of a shoe

22
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Terms and definitions

Examples

3.4.3.5
skewed back seam
back seam thatis notlocated in the line of heel symmetry

3.4.3.6

skipped stitching

thread that is skipped and bobbin missing stitching, or
broken stitching

3.4.3.7
uneven lapping
upper materials have a rough or/and uneven transition

© IS0 2023 - All rights reserved
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3.4.4 Defects in other process

Terms and definitions

Examples

3.4.4.1

extruded nail

nail which is used to fasten some components of footwear
through the insole and has possibility to hurt the wearer

3.4.4.2

poor lasting

insufficient lasting that resulted in wrinkles due to the
unconformity of upper and the last

3.4.4.3

remaining staple

staple which is used to lasting through the insole and
has possibility to hurt the wearer

3.4.4.4

uneven nails

nails applied to fix heel or top piece that are unevenly
distributed

24
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Terms and definitions

Examples

3.4.4.5
uneven top facing
size of top line that is varies

3.5 Defects within pairs

Terms and definitions

Examples

3.51

different apron size

size of apron in the same part between footwear that is
variable within pairs

3.5.2

ornament difference

ornament in the same part between footwear thatlooks
different within pairs

Note 1 to entry: Intentional designs are not included.

3.5.3

pair colour variation

obvious difference in colour that can be seen in the same
area within pairs

Note 1 to entry: Intentional designs are not included.

© IS0 2023 - All rights reserved
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Terms and definitions

Examples

3.54

pair grain variation

different crudeness in grain of leather seen in the same
area within pairs

3.5.5

pair nap variation
different roughness in nap of leather seen in the same
area within pairs

3.5.6

pair toe puff variation
shape or size of toe puffin the same part between foot-
wear that are different within pairs

26
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Terms and definitions

Examples

3.5.7

pair vamp variation

shape or size of vamp in the same partbetween footwear
that are different within pairs

3.5.8

pattern difference

pattern in the same part between footwear that looks
different within pairs

Note 1 to entry: Intentional designs are not included.

3.5.9

toe spring variation

obvious difference in distance the ground level and the
bottom surface of the sole at the toe within pairs

© IS0 2023 - All rights reserved
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Terms and definitions

Examples

3.5.10

vamp height deviation

dimensional heights of vamp in the same part between
footwear that are different within pairs

-y
¢

3.5.11

variable quarter height

quarter heights between shoes within pairs thatis var-
iable and/or not comparable with one another

3.6 Defects in markings

Terms and definitions

Examples

3.6.1

environmental claim missing

absence of PEFC, FSC labels etc. on the products which
claimed have relevant environment friendly aspect

3.6.2
illegible barcode
barcode marking on box or carton that is unclear

28
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Terms and definitions

Examples

3.6.3
illegible sizing
size marking on the footwear that is unclear

3.6.4
inconformity with pictogram
pictogram notin conformity with regulation/law/standard

EXAMPLE If footwear is sold in EU,labelling ap-
plying to materials used in footwear shall be using the
figure above in according to 94/11/EC,instead of the
figure below.

3.6.5

label missing

label on the footwear and/or box that is missing during
inspection

© IS0 2023 - All rights reserved
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Terms and definitions

Examples

3.6.6
pictogram missing
absence of pictogram from the finished footwear

W

3.6.7
poor mark
mark on the footwear that is illegible and deformable

3.6.8
safety marking missing
absence of safety marking for PPE footwear

EXAMPLE In EU, PPE footwear shall mark CE; in
China, PPE footwear shall mark CCC.

(€@

3.69
shipping mark missing
absence of shipping mark on carton

30
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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).

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 216, Footwear.

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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Footwear and footwear components — Test method to assess
antimicrobial activity — Agar diffusion test

CAUTION — Test methods specified in this document require the use of microbes. These tests shall only
be carried out in facilities with containment techniques for handling microorganisms and by persons with
training and experience in the use of microbiological techniques.

1 Scope

This document specifies a test method for evaluating the antimicrobial (antibacterial and/or antifungal)
activity of footwear and footwear components.

This document is applicable to all types of footwear and footwear components employing diffusing
antimicrobial treatments.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 7218, Microbiology of food and animal feeding stuffs — General requirements and guidance for
microbiological examinations

ISO 11133, Microbiology of food, animal feed and water — Preparation, production, storage and
performance testing of culture media

ISO 19952, Footwear — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 19952 and the following apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31

antimicrobial activity

efficacy of a material or finish used to prevent or mitigate the growth of microbes, to reduce the number
of microbes or to kill microbes

3.2

control sample
material identical to the test material but without antimicrobial treatment

© ISO #### - All rights reserved 1
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3.3
zone of inhibition
region of no microbial growth near the boundary between the specimen and the agar medium surface

4 Principle
The test specimens and control specimens are placed on agar plate which have been inoculated with a
microbial suspension of a selected test strain specified or claimed in independent tests with one Gram-

positive and one Gram-negative bacterial test organism, and one Micro-fungus (yeast) test organism.

Antimicrobial performance is determined by calculating the zone of inhibition at the contact between the
agar medium and the specimen.

5 Safety

Handling of microorganisms which are potentially hazardous requires a high degree of technical
competence and can be subject to current national legislation and regulations. Only personnel trained in
microbiological techniques should carry out such tests.

NOTE Refer to country-specific codes of practice for personal hygiene, disinfection and sterilization.

Persons who perform the test should consult IEC 60068-2-10:2005+AMD1:2018, Annex A, and ISO 7218.

6 Apparatus
6.1 General
Usual microbiological laboratory equipment in accordance with ISO 7218 and in particular the following.

Disposable apparatus is an acceptable alternative to re-usable glassware and plastic if it has suitable
specifications.

6.2 Biological safety cabinet
6.3 Microbiological incubator, capable of maintaining temperature at (28 + 2) °C and (37 + 2) °C.

6.4 Autoclave, capable of maintaining a temperature of (121 + 2) °C and a pressure of (103 + 5) kPa,
for wet sterilization, used in accordance with ISO 7218.

6.5 Ultraviolet lamp, capable of emitting light intensity of 100 000 pWs/cm?2.
6.6 Vortex mixer.

6.7 Shaking incubator, capable of maintaining temperature at (28 * 2) °C and (37 = 2) °C and a
rotational frequency of (120 = 10) rpm.

6.8 Oven, for dry sterilization.
6.9 pH-meter, having an accuracy of + 0,1 pH units.

6.10 Balance, capable of weighing to + 0,01 g.
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6.11 Vernier calliper, having an accuracy of + 0,02 mm.

6.12 Petri dishes, that have been sterilized, made of glass or plastic, in diameter sizes of 90 mm to 100
mm or 55 mm to 60 mm.

6.13 Pipette, having the most suitable volume for each use.

6.14 Spectrophotometer, capable of measuring at a 500 nm to 700 nm wavelength, or McFarland’s
nephelometer.

6.15 Microscope, at least magnification x 20 (better magnification x 50).

6.16 Water bath, capable of maintaining a temperature of (45 + 2) °C

7 Reagents and culture medium

7.1 General
Reagents used in tests shall be of analytical grade and/or suited for microbiological purposes.

Dehydrated products available on the commercial market can be used for preparing the culture media.
The manufacture user’s instructions for the preparation of these products should be strictly followed.

Follow ISO 11133 for the preparation, production and performance testing of culture media, or according
to national standards, in case no national regulations apply.

7.2 Water
Water used in tests shall be free from all toxic or microorganism inhibitory substances and be analytical-

grade water for microbiological media preparation, which is freshly distilled and/or ion-exchanged
and/or ultra-filtered and/or filtered with Reverse Osmosis (RO).

NOTE Water Grade 3 according to ISO 3696 can be used.
7.3 Nutrient broth (NB)

7.3.1 Composition

Beef extract 30g
Peptone 50g
Sodium chloride, NaCl 50g
Water 1000 ml

7.3.2 Preparation
Stir and adjust pH to (7,2 # 0,2) (at room temperature). Heat with stirring on a hotplate or in a boiling-

water bath until the components are completely dissolved. Sterilize with autoclave (6.4) at (121 * 2) °C
for 15 min.
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7.4 Nutrient agar (NA)

7.4.1 Composition

Beef extract 50g
Peptone 10,0 g
Sodium chloride, NaCl 50¢g
Agar 150¢g
Water 1000 ml

NOTE If solidification is insufficient, 15 g to 18 g of agar can be used.

7.4.2 Preparation
Stir and adjust pH to (7,2 £ 0,2) (at room temperature). Heat with stirring on a hotplate or in a boiling-

water bath until the components are completely dissolved. Sterilize with autoclave (6.4) at (121 + 2) °C
for 15 min. Cool and shake solution well, then pour into the Petri dishes.

7.5 Tryptic soy broth (TSB)

7.5.1 Composition

Tryptone, pancreatic digest of casein 170g
Soya peptone, papain digest of soya 30g
Sodium chloride, NaCl 50g
Glucose 25¢g
Dipotassium hydrogen phosphate, K;HPO. 25¢g
Water 1000 ml

7.5.2 Preparation

Stir and adjust pH to (7,2 £ 0,2) (at room temperature). Heat with stirring on a hotplate or in a boiling-
water bath until the components are completely dissolved. Sterilize with autoclave (6.4) at (121 * 2) °C
for 15 min.

7.6 Tryptone soy agar (TSA)

7.6.1 Composition

Tryptone, pancreatic digest of casein 150¢g
Soya peptone, papain digest of soya 50g
Sodium chloride, NaCl 50g
Agar 150¢g
Water 1000 ml
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7.6.2 Preparation

Stir and adjust pH to (7,2 £ 0,2) (at room temperature). Heat with stirring on a hotplate or in a boiling-
water bath until the components are completely dissolved. Sterilize with autoclave (6.4) at (121 + 2) °C
for 15 min. Cool and shake solution well, then pour into the Petri dishes.

7.7 Malt medium

7.7.1 Composition

Malt extract 300g
Soya peptone 30g
Water 1000 ml

7.7.2 Preparation

Dissolve the designated amounts of components in distilled water, stir and adjust pH to (5,5 + 0,2) at
room temperature, sterilize at (121 * 2) °C for 15 min in an autoclave (6.4) with saturated water vapour.

7.8 Malt extract agar (MEA)

7.8.1 Composition

Malt extract 30,0g
Soya peptone 30g
Agar 150¢g
Water 1000 ml

7.8.2 Preparation
After mixing, stir and adjust pH to (5,5 # 0,2) at room temperature. Heat with stirring on a hotplate or in
a boiling-water bath until the components are completely dissolved, sterilize at (121 + 2) °C for 15 min

in an autoclave (6.4) with saturated water vapour. Cool and shake solution well, then pour into the Petri
dishes, leave to cool and solidify.

7.9 Physiological saline (Sodium chloride solution)
7.9.1 Composition

Sodium chloride, NaCl 85¢g
Water 1000 ml

7.9.2 Preparation

After mixing well, adjust pH to (6,9 + 0,2) (at room temperature) and sterilize at (121 * 2) °C for 15 min.
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7.10 Buffer solution
7.10.1 Buffer stock

Potassium dihydrogen phosphate, KH,PO4 340g
Water 1000 ml

7.10.2 Preparation of buffer stock
Weigh KH,PO4 into 1 000 ml flask, add 500 ml of distilled water, and adjust pH to (7.2 * 0.2) (at room

temperature) with diluted solution of 0,01 mol/L NaOH. Dilute to 1 000 ml with distilled water and store
at 4 °C for maximum six month.

7.10.3 Preparation of buffer solution

Transfer 1 ml of buffer stock solution and dilute to 800 ml with distilled water. After mixing well, sterilize
at (121 £ 2) °C for 15 min.

8 Test microorganisms
The strains that shall be used in antimicrobial activity test are listed in Table 1.

Table 1 — Test strains

Microbe2 Name CGMCC No. ATCC® No. WDCM No.
Staphylococcus aureus CGMCC 1.89 ATCC® 6538™c¢ 00032
Bacteriab
Klebsiella pneumoniae CGMCC1.1736 ATCC® 4352™c 00192
Micro-fungus Candida albicans CGMCC 1.2031 ATCC® 10231™c¢ 00054

Key

CGMCC: China General Microbiological Culture Collection Centre

ATCC®: American Type Culture Collection

WDCM: World Data Centre for Microorganisms

NOTE 1 Refer to WDCM and website: http://refs.wdcm.org.

NOTE 2 Other microbes (appropriate strains) can be used after appropriate validation.

a  Test strains shall be obtained from agencies of the World Federation of Culture Collection (WFCC). The microbial stains
and their supply sources shall be stated in the test reports.

b For other bacterial strains, the selected organisms shall contain at least one Gram-positive and one Gram-negative
organism.

¢ ATCC® 6538™, ATCC® 4352™, ATCC® 16404™ and ATCC® 10231™ are examples of suitable products available
commercially. This information is given for the convenience of users of this document and does not constitute an
endorsement by ISO of these products.

Strains can be preserved in accordance with the supplier’s instructions or EN 12353.
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9 Preparation of specimens

9.1 General
Test only the components or material which are claimed to be antimicrobial (antibacterial and/or
antifungal). If the whole footwear is claimed as antimicrobial, major components, including upper, lining,

insole, insock, outsole shall be tested separately.

In the case where only one material of a component is claimed to be antimicrobial, it shall be tested
separately, if possible. Otherwise, the whole component shall be tested.

Each test sample shall be at least 80 % of the surface area of the component or material. If single material
accounts for less than 80 %, take two main materials used in the composition of the component.

The test samples can alternatively be obtained directly from the footwear raw materials.

9.2 Test and control specimens

The test specimens shall be circular with an area of about 200 mm? (about 16 mm in diameter), and have
a thickness of less than 4,0 mm. The area and the weight shall be reported in the test report.

If it is impossible to lower the thickness of the test specimen (for example, components are thicker and
cannot be separated or cut without changing critical properties like surface morphology which may affect

how the microbes interact with the surface), the thickness shall be indicated in the test report.

At least three test specimens shall be taken for each material or component and three control specimens
for each test. If no control specimens are available, carry out the test procedure without control specimen.

9.3 Pre-treatment of specimens

Pre-treatment of test and control specimens is optional and should only be conducted if necessary due to
high bioburden (contamination etc.).

If sterilization methods are applied, they shall be reported in detail, and shall not affect the antimicrobial
properties or the material itself.

NOTE The test and control specimens can be sterilized with autoclave (6.4) at (121 £ 2) °C and 103 kPa for 15
min, or with ultraviolet rays (ultraviolet lamp (6.5), 100 000 puWs/cm?2, 300 mm away from the specimens, each side

for one hour respectively), or by immersion in 70 % ethanol (analytical grade) for 10 minutes and drying overnight
in the workbench, or other suitable sterilizing methods according to the nature of the material.

10 Test procedure

Table 2 lists the circumstances under which each test method should be applied. The choice of method
depends on the material properties and the test microorganisms.

If activity against bacteria is claimed, test procedure of type 1 for bacterial strains containing at least one
Gram-positive and one Gram-negative organism shall be performed.

If activity against micro-fungi is claimed, test procedure of type 2 for Candida albicans shall be performed.

If activity against microbes is claimed, test procedures of bacteria and micro-fungi shall be both
performed.
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Table 2 — List of test procedures

Type Test procedure Microbe Culture
1 Annex A Bacteria NA or TSA medium
2 Annex B Micro-fungus (yeast) MEA medium

11 Expression of results

11.1 Judgement of test effectiveness

After the incubation, the confluent growth shall be observed around all controls, and the agar plate is
indistinct and opaque, the test is judged to be effective.

If not, the test is not valid and the samples shall be retested.

11.2 Calculation of zone of inhibition

Assess antimicrobial performance of footwear or footwear components by zone of inhibition, and report
based on the width of zone of inhibition.

Calculate the width of zone of inhibition (W) in accordance with Formula (1):

w=12 1
=2 0

where
W is the width of zone of inhibition, in mm;
T is the total diameter of test specimen and zone of inhibition, in mm;

D is the diameter of test specimen, in mm.

For each test specimen, measure the zone of inhibition at three different locations.

The final result is the average values of three test specimens and recorded with two significant figures.

12 Testreport
The test report shall include at least the following information:
a) areference to this document, i.e. ISO 20681:20##;

b) all information necessary for the complete identification of the treated test components, e.g.
positions, areas, weights and so on;

c) preparation of the test specimens, including pre-treatment methods, if applied, for different
specimens (i.e. sterilization method);

d) species, serial number, culture medium used and number of viable cells of different test strains;

e) the volume and concentration of the inoculum on agar plate;
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f) the incubation conditions of the test specimens (i.e. temperature, time, etc.);
g) judgement of test effectiveness;

h) zone of inhibition of different materials or components;

i) the date of the test;

j) any deviations from this method.
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Annex A
(normative)

Testing of antibacterial activity

A.1 Preparation of test inoculums

A.1.1 Indications for use of strains

Apply strains within 4 generations.

A.1.2 Inoculum of bacteria

Using a sterile inoculating loop, transfer one colony into 20 ml of NB (7.3) or TSB (7.5), and incubate in
the shaking incubator (6.7) at (37 + 2) °C for about 16 h (overnight culture).

Prepare physiological saline (7.9) with 1 % NB (7.3) or TSB (7.5), and use this media to prepare a
suspension. Estimate the number of cells with plate count method by microscope (6.15) or
spectrophotometry by spectrophotometer (6.14) or other appropriate methods, with a bacterial
concentration of 1,0 x 108 CFU/ml to 5,0 x 108 CFU/ml as test inoculum. If necessary, store the testinocula
on ice and use it within 4 h.

A.2 Testprocedure

A.2.1 Inoculation of agar plates (Pouring method)

Add 1 ml of each bacterial suspension prepared in A.1.2 to sterile, melted, moderate warm still liquid NA
(7.4) or TSA (7.6) medium maintained in a (45 *+ 2) °C water bath (6.16) to get a final concentration of
about 5 x 106 CFU/ml.

NOTE Moderate warm still liquid medium can be tested by contact on the inner side of the underarm as you do
with baby milk bottles.

Pour 15 ml mixed liquid medium into each Petri dish and let solidify before placing specimens on the
surface.

A.2.2 Alternative inoculation (Coating method)

Pipette 100 pl of each bacterial suspension prepared in A.1.2 onto each NA (7.4) or TSA (7.6) plate and
distribute evenly over the surface.

A.2.3 Arrangement of test and control specimens

Use one specimen per Petri dish. Place the test and control specimens as flat as possible on the solidified
medium and keep the test surface facing downwards. Press gently the test and control specimens by using
a pair of sterile tongs on the agar mediums for an intimate contact between specimen and agar.

If it is anticipated that the test and control specimens may lift away from the medium, ballast them with

weights which has no effect on microorganisms and specimens. For example, use sterile glass beads, glass
rods or other substances as weights to keep the specimen flat and in contact with the agar surface.
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A.2.4 Incubation

Cover and incubate the test and control specimens inoculated with bacterial suspension at a temperature
of (37 £ 2) °C for 24 h to 48 h, or longer or shorter by agreement between the interested parties.

A.2.5 Determination of the zone of inhibition
After the incubation period, the zone of inhibition on agar plate shall be examined.

The zones of homogeneous and free from microbes shall be measured with a vernier calliper.

A.3 Expression of results

The result of zone of inhibition for each test specimen shall be calculated according to clause 11.
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Annex B
(normative)

Testing of antifungal activity

B.1 Preparation of test inoculum

B.1.1 Indications for use of strains

Apply strains within 4 generations.

B.1.2 Inoculum of micro-fungus (yeast)

Using a sterile inoculating loop, transfer one Candida albicans colony into 20 ml of malt medium (7.7) and
incubate in the shaking incubator (6.7) at (28 + 2) °C for about 16 h to 20 h (overnight culture).

Prepare fresh buffer solution (7.10), and use this medium to prepare a suspension. Estimate the number
of cells with plate count method by microscope (6.15) or spectrophotometry by spectrophotometer
(6.14) or other appropriate methods, with a micro-fungal concentration of 1,0 x 107 CFU/ml to 5,0 x 107

CFU/ml as test inoculum. If necessary, store the test inoculums at room temperature and use it within 2
h.

B.2 Test procedure

B.2.1 Inoculation of agar plates (Pouring method)

Add 1 ml of the fungal suspension prepared in B.1.2 to sterile, melted, moderate warm still liquid MEA
(7.8) medium maintained in a (45 * 2) °C water bath (6.16) to get a final concentration of about 5 x 105
CFU/ml.

Pour 15 ml mixed liquid medium into each Petri dish and let solidify before placing specimens on the
surface.

B.2.2 Alternative inoculation (Coating method)

Pipette 100 pl of the fungal suspension prepared in B.1.2 onto each MEA (7.8) plate and distribute evenly
over the surface.

B.2.3 Arrangement of test and control specimens

Arrange test and control specimens according to the process as in A.2.3.

B.2.4 Incubation

Cover and incubate the test and control specimens inoculated with fungal suspension at a temperature
of (28 £ 2) °C for (48 + 2) h, or longer or shorter by agreement between the interested parties.
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B.2.5 Determination of the zone of inhibition
After the incubation period, the zone of inhibition on agar plate shall be examined.

The zones of homogeneous and free from microbes shall be measured with a vernier calliper.

B.3 Expression of results

The result of zone of inhibition for each test specimen shall be calculated according to clause 11.
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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 216, Footwear.

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

This document covers a test method for the determination of the certain organic solvents in footwear
products.

Industrial organic solvents are often used in or ingredients of adhesive, treating agents and coating
agents for footwear.

Some organic solvents have been proved to be toxic. Harmful solvents left in footwear materials may
penetrate into human body through contact with human skin during wearing and through human
breath after being released from footwear, which harms the health of consumers. Both glycol ethers
solvents and amide solvents will form highly toxic compounds after metabolism in the body, which
cause permanent damage to the blood circuit and the nervous system. Long-term exposure to high
concentration may cause cancer. In addition, ethylene glycol ether solvents may cause permanent
damage to the reproductive system of the female.

Due to this potential effect, the listed organic solvents are based on those which have been restricted in
some regulations (e.g. in the European Union (regulation (EU) No 1907/2006[1] and U.S. Environmental
Protection Agency).
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Footwear — Critical substances potentially present in
footwear and footwear components — Determination of
certain organic solvents

WARNING — This document calls for the use of substances and/or procedures that might be
injurious to health if adequate precautions are not taken. It refers only to technical suitability
and does not absolve the user from legal obligations relating to health and safety at any stage.
It has been assumed in the drafting of this document that the execution of its provisions is
entrusted to appropriately qualified and experienced operators.

1 Scope

This document specifies a method for the quantification of certain organic solvents (see Annex A)
residues in footwear materials with gas chromatography-mass spectrometry (GC-MS).

This document is applicable to footwear materials where there is a risk of the presence of certain
solvents residues (for example, solvents present in glues, leather finishing, coated textiles, etc...).

NOTE ISO/TR 16178 describes which materials are concerned by this determination.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 4787, Laboratory glassware — Volumetric instruments — Methods for testing of capacity and for use

[SO 21061, Footwear — Chemical tests — General principles on the preparation of samples

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1

certain organic solvents

solvents used in the footwear industry and listed in the annex A of this document, as glycol ether,
amides and pyrrolidone solvents which are normally used in textile, leather and polymer industry

4 Principle
The sample is cut in small pieces and extracted with methanol in a sealed vial at 40 °C in an ultrasonic

bath for 60 min. After evaporation and dissolution in methanol, an aliquot is then analysed using a gas
chromatograph with a mass selective detector.
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5 Reagents

5.1 Chemicals

Unless otherwise specified, use only reagents of recognized analytical grade.

5.1.1 Methanol, Chemical Abstract Service Registry Number® (CAS RN®): 67-56-1.
5.1.2 Acetone, CAS RN®: 67-64-1.

5.1.3 Organic solvents, see Annex A.

5.1.4 Internal standards.

— Ethylene glycol methyl ether acetate(EGMEA), CAS RN®: 110-49-6.
— Ethylene glycol monobutyl ether(EGME), CAS RN®: 111-76-2.

— N-Methylformamide(MF), CAS RN®: 123-39-7.

The use of internal standard is defined in Annex C, table C.1.

5.2 Standard solutions

5.2.1 Target organic solvents — Stock solution

Based on its tasks a laboratory shall decide which -organic solvents from Table A.1 need to be
determined.

Based on this decision, standard stock solution for each organic solvent shall be available either as
commercially available certified mixes, individual components in solution or self-prepared individual -
standard stock solutions of each organic solvent in methanol (5.1.1).

Prepare, for example, standard stock solutions with concentrations of 1 000 pg/ml. Weigh 50,0 mg of
each organic solvent (Table A.1) into 50 ml volumetric flasks, fill the volumetric flasks up to the mark
with methanol (5.1.1) and mix thoroughly to dissolve completely the substance.

5.2.2 Internal standard — Stock solution

Prepare an internal standard stock solution that is in the same concentration range as the standard
stock solutions (5.2.1) by dissolving the internal standard (5.1.4) in methanol (5.1.1), according to 5.2.1.

5.2.3 Calibration solutions

Prepare at least five appropriate organic solvent calibration solutions, each containing an equal amount
of the target organic solvents (5.1.3) and an amount of internal standard (5.1.4) in methanol (5.1.1).

An examples of calibration solutions are shown in Table 1.

Table 1 — Example of calibration solutions extraction

Standard L1 L2 L3 L4 L5
Concentration of organic solvents 5 10 50 200 500
(ng/ml)
Volume of the organic solvent stock solution 50 100 500 2000 5000
(uD) (5.2.1)
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Table 1 (continued)
Standard L1t | Lz | L3 L4 L5

Volume of the internal standard stock solution (pl) 500
(5.2.2)

Concentration of the internal standard 50
(ng/ml)

Volume of methanol (ul) (5.1.1) 9 450 9400 9000 7500 4500
(completed to 10 ml)

5.2.4 Extraction solution with internal standard

Prepare the extraction solution with the same concentration of an internal standard as in the calibration
solutions (e.g., 50 pg/ml) by diluting internal standard stock solution (5.2.2) with methanol (5.1.1).

6 Apparatus

The usual laboratory apparatus and laboratory glassware, according to ISO 4787:2021, shall be used, in
addition to the following.

Avoid direct contact between the samples and glassware and/or equipment used in order to minimize
cross-contamination. Glassware, after washing, should be given an extra rinse with 0,1 N nitric acid,
water and finally with acetone. Glassware should be completely dried before use.

6.1 Analytical balances, with a precision of at least 0,1 mg.

6.2 Glass flask, of e.g. capacity 50 ml, could be tightly sealed with a screw cap.
6.3 Pipettes and Micropipettes.

6.4 Thermostatic ultrasonic bath.

6.5 PTFE membrane filter, (e.g., pore diameter 0,45 pm).

6.6 Activated Silica cartridge, (e.g., capacity 6 ml/1 000 mg).

6.7 Amber GC vials, with cap (e.g., volume of 2 ml).

6.8 Gas chromatograph (GC), with mass selective detector (MS)

6.9 Nitrogen evaporator, with adjustable temperature.

7 Preparation of test specimen

Prepare the test specimen in accordance with ISO 21061.

The test piece consists of a single material taken from the footwear, such as leather, textile, polymer,
coated material or others.

The preparation of the sample should involve removal of the individual materials from the footwear,
and preparation of a test piece made of particles with an edge length of 3 to 5 mm.

Each test sample shall be separated as cleanly as possible in order to avoid any chemical contamination
with solvents.
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If the adhesives cannot be removed from two different materials, the glued parts could be tested as a
whole, which shall be specified in the test report.

In order to avoid cross-contamination, the cutting device shall be cleaned with acetone (5.1.2) after
cutting of any individual material.

8 Test procedure

8.1 Extraction

Weigh accurately (1,00 + 0,1) g of the pieces of a representative specimen to the nearest 1 mg into the
glass flask (6.2). Add 20 ml extraction solution with internal standard (5.2.4) to wet the entire specimen
and screw the cap.

Place the glass flask (6.2) in the ultrasonic bath (6.4) for 60 min + 5 min to allow the extraction of
organic solvents at (40 = 5) °C. Then filter this solution through a PTFE membrane filter (6.5). Transfer
an aliquot of the extract to an GC vial (6.7) and seal with a cap.

In the presence of matrix interference, the sample solution should be purified with activated silica SPE
cartridge (6.6). For example, the cartridge is first activated with 5 ml methanol, the sample solution
is transferred onto the cartridge at a flow rate of 2 drops/s, the effluent is eluted with methanol and
finally collected.

The extract can be concentrated to achieve lower limit of quantifications if necessary. Then it is
necessary to decrease the concentration of internal standards in the initial extraction solution. The last
step of the concentration may be done using a gentle stream of nitrogen (6.9) at room temperature.

NOTE Due to the volatility of organic solvents, they can be partly lost during this concentration step.

8.2 Determination with GC-MS
Determinate the organic solvents extracted in 8.1 by GC-MS (6.8). An example of the parameters for

GC-MS analysis of target organic solvents are given in Annex B., a example of chromatograph is given in
AnnexD.

9 Expression of results

9.1 Calibration curve

Set up the linear regression function by using the ratios (4,.,/4;,) and (C;./C;,.) according to Formula (1):

Aic_ = ax(cl j+ b (1)
Aisc Cisc
Where:
A,. isthe chromatographic peak area of the organic solvent i in the calibration solution;
A, isthe chromatographic peak area of the internal standard in the calibration solution;
C,. isthe concentration of the organic solventiin the calibration solution (mg/1);
Ci;c s the concentration of the internal standard in the calibration solution (mg/1);
a is the slope of the linear function;
b is the ordinate intercept of the calibration curve; the units depend on the evaluation.
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9.2 Determination of the organic solvent content

Calculate the result of the individual organic solvent in the sample using Formula (2):

4 b
X; = Aise XCjcp L (2)
a m
Where:
X; is the residual organic solvent i in the specimen (mg/kg);
A;  isthe chromatographic peak area of the organic solvent i in the extraction solution.
A, isthe chromatographic peak area of the internal standard in the extraction solution

Ci;. isthe concentration of the internal standard in the extraction solution (ng/ml)
|4 is the final constant volume of the specimen solution (ml);
m  is the mass of the specimen corresponding to the final solution (g).

The determination result of this method is expressed as the results of various organic solvents (mg/kg),
which are calculated to one decimal place. When lower than the detection limit (see 9.3), the detection
result is expressed as " not detected".

9.3 Performance of the method

This method is able to determine the organic solvents listed in Table A.1 with a limit of quantification of
10 mg/kg or lower.

10 Test report

The test report shall include the following information:

a) areference to this document, i.e., ISO 20686:202X;

b) all details necessary for complete identification of the sample tested;

c) details on the preparation of the specimens;

d) the testresults of each listed organic solvent in the footwear product, mg/kg;
e) any deviation by agreement or otherwise from the procedure specified;

f) the date of the test.
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Annex A
(informative)

Information on some identified organic solvents

Table A.1 — List of organic solvents that can be determined by this document

No. Substance Abbreviation CASRN®
1 1,2-Dimethoxyethane EGDME 110-71-4
2 1,2-Diethoxyethane EGDE 629-14-1
3 2-Methoxyethanol 109-86-4
4 2-Ethoxyethanol 110-80-5
5 2-Ethoxyethyl acetate EEA 111-15-9
6 Bis(2-methoxyethyl) ether DEDM 111-96-6
7 N, N-dimethylformamide DMF 68-12-2
8 Diethylene glycol diethyl ether DEGDE 112-36-7
9 N, N-dimethylacetamide DMAC 127-19-5
10 2-(2-Methoxyethoxy)ethanol DEGME 111-77-3
11 N-methylacetamide NMAC 79-16-3
12 Diethylene glycol dibutyl ether DGDE 112-73-2
13 Triethylene glycol dimethyl ether TEGDME 112-49-2
14 1-Methyl-2-pyrrolidone NMP 872-50-4
15 Formamide 75-12-7
16 2-(2-butoxyethoxy)ethanol DEGBE 112-34-5
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Annex B
(informative)

Parameters for GC-MS determination of organic solvents

Measurement conditions of GC-MS
The following equipment, Column and operating conditions have been found suitable.
a) Equipment: gas chromatograph (GC) with mass selective detector (MS)

b) Capillary column: 6 % cyanopropyl/phenyl, 94 % polydimethylsiloxane, length 30 m, inside
diameter 0,32 mm, film thickness 0,5 pm; or equivalent;

c) Injection volume: 1 pl;

d) Injector temperature: 230 °C, splitless.

e) Carrier gas: helium, purity no less than 99,999 %;

f) Flow rate: 1,0 ml/min;

g) Temperature programme:
— 50°C (5min), 50 °C to 160 °C (10 °C/min),
— 160 °C (2 min), 160 °C to 240 °C (35 °C/min),
— 240 °C (3 min);

h) Transfer line temperature: 250 °C;

i) Detector temperature: 200 °C;

j)  MS mode: electron impact;

k) Scanrange: 40 m/zto 150 m/z;

1) Detection mode: Selected ion monitoring (SIM)-Quantification ions for organic solvents are shown
in Table C.1

©1S0 2023 - All rights reserved 7
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Annex C
(normative)

Characteristics for MS analysis

See table C.1.

Table C.1 — Quantification ions for organic solvents

Typical quantification | Mandatory internal | Mandatory internal
N° Name ions amu standard standard
Target ion | Quantitative For leather For other material
Ethylene glycol
1 |1,2-Dimethoxyethane (DME) 45 60, 58,90 Ethylene glycol methyl methyl ether acetate
ether acetate (EGMEA)
(EGMEA)2
Ethylene glycol diethyl ether Ethylene glycol methyl Ethylene glycol
2 (EGDE) 59 45,51, 74 ether acetate (EGMEA) methyl ether acetate
(EGMEA)
Ethylene glycol
3 |2-Methoxyethanol 45 47,58,76 E,ilzrlzréitgali’g?gg&télg methyl ether acetate
(EGMEA)
Ethylene glycol
4 | 2-Ethoxyethanol 59 43,45,72 E,:Egrlzréitg;{g?};g&télg methyl ether acetate
(EGMEA)
Ethylene glycol methyl ether
> acetate (EGMEA) 45 43,58,45
) Ethylene glycol methyl | Ethylene glycol mon-
6 |2-Ethoxyethyl acetate (EEA) 43 59,72, 87 ether acetate (EGMEA) | obutyl ether (EGME)
7 2-Methoxyethyl ether 59 45 58 29 Ethylene glycol methyl | Ethylene glycol mon-
(DEDM) T ether acetate (EGMEA) | obutyl ether (EGME)
8 N,N-Dimethylformamide 73 42 44 58 Ethylene glycol methyl | Ethylene glycol mon-
(DMF) o ether acetate (EGMEA) | obutyl ether (EGME)
9 Diethylene glycol diethyl 45 59 72 73 Ethylene glycol methyl | Ethylene glycol mon-
ether (DEGDE) e ether acetate (EGMEA) | obutyl ether (EGME)
Ethylene glycol monobutyl
10 ether (EGME) 57 45, 41,87
11 N,N-Dimethylacetamide 87 43 44 72 Ethylene glycol methyl | Ethylene glycol mon-
(DMACQC) S ether acetate (EGMEA) | obutyl ether (EGME)
2-(2-Methoxyethoxy)ethanol Ethylene glycol methyl | .
12 (MEE) 45 59, 58, 43 ether acetate (EGMEA) N-Methylformamide
) . Ethylene glycol methyl | .
13 |N-Methylacetamide (NMAC) 73 30, 43,58 ether acetate (EGMEA) N-Methylformamide
14 |N-Methylformamide 59 58,41, 60
15 Diethylene glycol dibutyl 57 45,75, 101 Ethylene glycol methyl | N-Methylformamide
ether (DGDE) ether acetate (EGMEA)
Triethylene glycol dimethyl Ethylene glycol methyl | N-Methylformamide
16 ether (TGDE) 59 >8,89,103 ether acetate (EGMEA)
1-Methyl-2-pyrrolidinone Ethylene glycol methyl | N-Methylformamide
17 (NMP) 99 42,7198 ether acetate (EGMEA)
. Ethylene glycol methyl | N-Methylformamide
18 |Formamide 45 43,44, 45 ether acetate (EGMEA)
8 © IS0 2023 - All rights reserved
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Table C.1 (continued)

Typical quantification | Mandatory internal | Mandatory internal
N° Name ions amu standard standard

Target ion | Quantitative For leather For other material

Ethylene glycol methyl | N-Methylformamide

19 |Butyldiglycol (DGME) 57 45, 41,75 ether acetate (EGMEA)

©1S0 2023 - All rights reserved 9
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Annex D
(informative)

The total ion chromatogram of organic solvent standards by GC-MS
analysis
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19 Butyldiglycol

Figure D.1 — The total ion chromatogram of organic solvent standards by GC-MS analysis
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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 216, Footwear, in collaboration with the
European Committee for Standardization (CEN) Technical Committee CEN/TC 309, CEN/TC 309, in
accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

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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Erreur ! Source du renvoi introuvable. NWIP 23777 (E)

Footwear — Critical substances potentially present in
footwear and footwear components — Test method to
quantitatively determine certain bisphenols in footwear
materials

WARNING — The use of this document involves hazardous materials. It does not purport to address all
of the safety or environmental problems associated with its use. It is the responsibility of users of this
document to take appropriate measures to ensure the safety and health of personnel and the
environment prior to application of this document and fulfil the relevant requirements for this purpose.

1 Scope

This document specifies a method to determine the total content of the following bisphenols:
— Bisphenol A

— Bisphenol B

— Bisphenol F

— Bisphenol S

— Bisphenol AF

This test method is applicable to the footwear materials textiles, polymers, and paperboards. For leather
[SO 11936 shall be applied.

This method requires the use of liquid chromatography (LC) with triple quadrupole mass spectrometer
(MSMS).

ISO/TR 16178:2020, Table 1 defines which materials are concerned by this determination.
NOTE 1 This method can also be used for other bisphenols if they are validated by the laboratory.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements 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 4787, Laboratory glassware — Volumetric instruments — Methods for testing of capacity and for use
ISO 21061, Footwear - Chemical tests - General principles on the preparation of samples
3 Terms and definitions

No terms and definitions are listed in this document.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp
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— IEC Electropedia: available at http://www.electropedia.org/

4 Principle

The test specimen is extracted by tetrahydrofuran (THF) at 60 °C using an ultrasonic bath for 1 h. Then,
an aliquot is analysed using LC-MS/MS.

5 Reagents

Unless otherwise specified, analytical grade chemicals shall be used.

5.1 Tetrahydrofuran, CAS Registry Number®1 (CAS RN®): 109-99-9.
5.2 Bisphenol A (BPA), CAS RN®:80-05-7.

5.3 Bisphenol B (BPB), CAS RN®: 77-40-7.

5.4 Bisphenol F (BPF), CAS RN®: 620-92-8.

5.5 Bisphenol S (BPS), CAS RN®: 80-09-1.

5.6 Bisphenol AF (BPA), CAS RN®: 1478-61-1

5.7 Bisphenol A-d16 (BPA-d16), CAS RN®: 96210-87-6

5.8 Bisphenol B-d8, CAS RN®: NA

5.9 Bisphenol F-d10, CAS RN®: 1794786-93-8.

5.10 Bisphenol S-d8, CAS RN®: 2483831-28-1.

5.11 Bisphenol AF-13C12, CAS RN®: NA

5.12 Methanol, LC-MS grade, CAS RN®: 67-56-1.

5.13 Acetonitrile, CAS RN®: 75-05-8.

5.14 Water, grade 3 according to ISO 3696.

5.15 Stock solution of a mix of bisphenol A, B, F, S, AF; =10 pg/ml (Storage: refrigerator).

Prepare a 10 pg/ml standard stock solution by dissolving the Bisphenol standards (5.2 - 5.6) ina
volumetric flask (6.6) with THF (5.1).

5.16 Internal standard(s) stock solution, # = 100 pg/ml (Storage: refrigerator).

The use of bisphenol A-d16 as internal standard is mandatory. For a more precise Quantification
of the other bisphenols, in addition the corresponding internal standard can be used.

1 CAS Registry Number® (CAS RN®) is a trademark of CAS corporation. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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Prepare a 100 pg/ml stock solution of the used internal standard(s) (5.7-5.11) by dissolving the
internal standards in THF (5.1) or dilute the commercial solutions with THF (5.1).

Note: certified reference solutions of the internal standards are commercially available.
5.17 Internal Standard solution, 8 = 10 pg/ml (Storage: refrigerator).
Prepare a 10 pg/ml internal standard solution by diluting the internal standard stock solution (5.16).
5.18 Extraction solution

Prepare an extraction solution which contains 0,375 pg/ml of the used internal standard(s) (at least
bisphenol A-d16) in THF (5.1).

For example, dissolve 375 g of the used internal standard(s) (5.7-5.11) together in 1000 ml THF (5.1)
or transfer 3,75 ml internal standard stock solution (5.16) in a 1000 ml volumetric flask and fill up to the
mark with THF (5.1).

Note: If necessary other internal standard(s) of other bisphenol(s) can also be used
5.17 Calibration solutions (Storage: refrigerator)

Prepare at least four calibration solutions of bisphenols by dissolving the stock solution (5.15) in 10 ml
volumetric flasks (6.6) with THF (5.1). An Example is given in table 1.

Table 1 — Example of calibration solutions for LC-MS/MS

Std No. | Stocksolution (5.15) Internal Std. (5.17) THF (5.1) Concentration
[mi] [ml] [ml] [ng/mi]
1 0,1 0,25 9,65 0,1
2 0,25 0,25 9,50 0,25
3 0,5 0,25 9,25 0,5
4 1,0 0,25 8,75 1,0

6 Apparatus

The usual laboratory apparatus and laboratory glassware, according to ISO 4787, shall be used, in
addition to the following:

NOTE Plastic equipment can contain traces of bisphenols.

6.1 Analytical balance, with a precision of at least 0,1 mg.

6.2 Glass vial, with screw cap (e.g., volume of 20 ml).

6.3 Ultrasonic bath, with adjustable temperature suitable for operation at about 60 °C.
6.4 Micropipettes, 100 pl and 250 pl.

6.5 Pipettes, 0,5 to 5 ml.

© IS0 2021 - All rights reserved 3
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6.6 Volumetric flasks (e.g., volume of 10 ml, 100 ml, and 1000 ml).
6.7 PTFE-membrane filter, e.g., pore size 0,45 pm.

6.8 LC vials, with cap (e.g., volume of 2 ml).

6.9 Centrifuge.

6.10 Vortex shaker

6.11 LC-System, coupled with triple-quad mass spectrometer (LC-MS/MS)

7 Sample preparation

Dismantle the footwear and separate the different material types, e.g., according to ISO 21061.

Each test specimen shall consist of a single material type (e.g., textile or polymer or combined material
see ISO 21061, clause 3.6), which is tested separately.

Up to three test specimens (of equal mass) of the same material type may be tested together taking into
consideration the limit of quantification. Each material type shall be cut into pieces of about 2 mm to
3 mm edge length.

8 Procedure
8.1 Extraction

Weigh (0,5 = 0,05) g of the test specimen by using an analytical balance (6.1) in a glass vial (6.2). Record
the mass to the nearest 1 mg. Add 10 ml of extraction solution (5.18) and seal the vial. If the specimen is
not covered with solvent the volume may be increased.

Extract the specimen at (60 + 5) °C for (60 + 5) min in an ultrasonic bath (6.3). After cooling below at
least 27 °C, shake the vial using a vortex shaker (6.10) for approximately 30 sec. Add 5 ml of water (5.14),
seal the vial, and shake it again for approximately 60 sec.

Let the solution settle down for at least 10 min and centrifuge (6.9) it then for at least 5 min.

Transfer an aliquot of the solvent phase into a LC vial (6.8) and seal with a cap. If the solvent phase is not
clear, filter it by using a membrane filter (6.7).

Prepare a blank solution in the same way without the test specimen.
8.2 Determination by LC-MS/MS

The detection of the bisphenols is made using LC-MS/MS.
Calibration shall be done using at least four calibration solutions (5.17).
Analyse a blank before and after each samples batch.

NOTE An example of the LC-MS/MS conditions is given in Annex A.
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9 Expression of results
9.1 Determination of the bisphenols contents

From the calibration graph, determine the response of the detected bisphenol, considering the
corresponding internal standard peak area and interpolate the concentration of the bisphenol, in
micrograms per milliliter (pg/ml), subtract the blank concentration from the specimen concentration. If
no corresponding internal standard used, interpolate the concentration of the detected bisphenol(s)
direct from the calibration graph without consideration of an internal standard and subtract the blank
concentration from the specimen concentration.

The content of individual substances is calculated according to the following equation as a mass fraction
w in mg/kg:
W= BsxV
mg
Where

Bs is the interpolated mass concentration from the calibration graph of a bisphenol component
(ng/ml);
\Y is the final volume of the sample in ml (according to 8.1);

ms is the mass of the sample in g (according to 8.1).

9.2 Performance of the test method

This method is able to determine the bisphenols content with a limit of quantification of 5 mg/kg.

10

Testreport

The test report shall include at least the following- information:

a)
b)
c)
d)

e)

reference to this test method, i.e:

date of the test;

all details necessary for complete identification of the sample tested;
the mass fraction determined for all bisphenols quantified in mg/kg;

any deviation(s) from the given procedure and any unusual features observed.

© IS0 2021 - All rights reserved 5
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Annex A
(informative)

Examples of chromatographic conditions for LC-MS/MS

A.1 General

As the instrumental equipment of the laboratories can vary, no generally applicable instructions can be
provided for chromatographic analyses. The following equipment column and operating conditions have

been found suitable.

A.2 LC conditions

Column C18 reversed phase column, length 100 mm, inner diameter 4 mm, particle
size 1,8 um

Column temperature 40°C

Eluent Eluent A: Water (5.12) + 1% Acetonitrile (5.11)
Eluent B: Methanol (5.10)

Flow rate 0,5 ml/min

Injection volume 10 ul

Detector: Tandem mass spectrometer (MS/MS)

Table A.1 Solvent gradient

Time Eluent A Eluent B
(min) (%) (%)

0 35 65

1 35 65

4 10 90

6 10 90

7 35 65

A.3 MS/MS conditions

Ionization mode:

ESI electro spray ionizing method and
positive /negative ion detection

Polarity

Negative API-ES (ESI)

LC-MS/MS

Acquisition mode Table A.1 — MRM condition in

Multiple Reaction Monitoring (MRM) mode, see
Table A.2 for MRM
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Table A.2 Typical ions for LC-MS/MS

Bisphenol
compounds
Precursor ion Product ion
Bisphenol A-d16
(IS)
Bisphenol B-d8
(1s)
Bisphenol F-d10
(IS)
Bisphenol S-d8
(IS)
Bisphenol A 227 212
133
Bisphenol B 241 212
211
Bisphenol F 199 93
105
Bisphenol S 249 108
92
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Figure A.1 — Example Chromatogram (MRM 227=>212; 227=> 133 ‘5ng/ml
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