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Swedish and US Expert Representatives-
ISO Wheelchair and Wheelchair Seating 

Stds Committee & others

Swedish rep and US ISO elected liaison to 
EU CEN Wheelchair Stds Committee

NPIAP Corporate Advisory Council;  
Support Surface Stds

Chair US ANSI/RESNA 
Wheelchair and Related Seating 

Standards. Experts in mult. wheelchair 
committees

Chair Sweden SIS
Wheelchair Seating Standards

Advancing Standards 
of Health and Safety
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Click to edit Master title styleFlammability Requirements Drive Design. Previous Restrictions:
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EN 1021-2

Furniture

ISO 7176-16 

Wheelchair, 
postural support 
devices

EN 1021-1

Furniture

CA/TB 117



Click to edit Master title styleWheelchair Seating has Clinical Benefits, Unlike Furniture
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What is safer / best for the wheelchair user?
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A risk management approach was taken, considering

• Intended use as a medical device (pressure injury prevention and 
positioning)

• Potential compromise of function (immersion and envelopment) when FR 
materials are employed

• Potential health hazards from flame retardants
• Incidence rate of fire/flame events and wheelchairs
• Global shift to remove flame retardants and open flame testing for furniture
• Pressure injury risk
• Overall benefits vs risk

• NOTE: from a lab perspective, an electronic ignition source is more 
controllable and repeatable than an open flame or cigarette

Risk document available on ISO website
https://committee.iso.org/sites/tc173/home/library.html
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Click to edit Master title styleQ: What is the Fire Fatality rate?      A: <4 per million
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Calder, J., and Kirby, L. (1990). “Fatal Wheelchair-related Accidents in the United States.” American Journal of Physical Medicine & Rehabilitation. 69(4): 184-190.



Click to edit Master title styleQ: What is the Pressure Injury Fatality Rate?   A: 60,000/yr in US alone

“pressure injuries affect 2.5 million patients, resulting in 60,000 deaths 
and over $26 billion in U.S. healthcare expenditures” per year

Dr. Padula’s report to US Congress: Value of hospital resources for effective pressure injury prevention: a cost-effectiveness 

analysis:



Click to edit Master title styleWheelchair Flammability Standards Advanced
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2014 Document Revised in 2021

• Wiring details clarified/corrected
• Scope expanded to be applicable to all wheelchair support surfaces
• ISO 7176-16 (open flame test for wheelchairs) replaced by ISO 16840-10:2021
• Opportunity to use other ignition sources (that achieve the temperature 

profile) were noted
• Standard allows NO flaming, as opposed to 2  min of flaming in other 

standards

Committee recommendation of ISO 16840-10 available on ISO website:

https://committee.iso.org/sites/tc173/home/library.html



Test construction is unlike wheelchair. Small PSDs and pediatric 
devices may be excluded

15 sec flame applied (no temp given, butane, difficult to 
control)

Flaming ALLOWED for 120 sec after source removed .
Progressive smouldering allowed for 1 hr (3600 sec).

Tests time for flame to self extinguishConfidential14

EN 1021-2 
Open Flame

Furniture vs Wheelchair Seating Flammability Standards

ISO 16840-10
Electronic Ignition Source

Furniture – Assessment of the ignitability 
of upholstered furniture. Part 2: Ignition 
source match flame equivalent

Test applied to wheelchair PSDs, horizontal or vert. 
surfaces, including small PSDs and pediatric devices

60 sec 575 C controllable, repeatable ignition source 
applied

NO flaming is allowed.
Progressive smouldering allowed for 120 sec. (12/21 correction)

Tests resistance to ignition / flame

Wheelchair Seating — Part 10: 
Resistance to ignition of postural support 
devices — Requirements and test method



Test applied to wheelchair PSDs, horizontal or vert. surfaces. 
Does not cover small PSDs and pediatric devices

20 sec flame applied (no temp given, butane, difficult to 
control)

Flaming is ALLOWED for 120 sec after source removed.
as well as afterglow, smoking, smouldering.

Burn area <600 mm2 (horizontal) or <4500 mm2 (vertical)

Tests time for flame to self extinguishConfidential15

ISO 7176-16 
Open Flame

ISO 7176 vs ISO 16840 Wheelchair Seating Flammability Standards

Test applied to wheelchair PSDs, horizontal or vert. 
surfaces, including small PSDs and pediatric devices

60 sec 575 C controllable, repeatable ignition source 
applied

NO flaming is allowed.
Progressive smouldering allowed for 120 sec. (12/21 correction)

Tests resistance to ignition / flame

ISO 16840-10 
Electronic Ignition Source

Wheelchair Seating — Part 10: 
Resistance to ignition of postural support 
devices — Requirements and test method

Wheelchairs – Part 16: Resistance to 
ignition of postural support devices 
(replaced by ISO 16840-10)
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ISO 7176-16 Obsolete 
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European Standards and MDR
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Publication – CEN EN 12183, EN 12184 including ISO 16840-10 

ATSC Wheelchair & Related Seating  

Post New Message  

European Wheelchair Standards to Include ISO 16840-3 and ISO 16840-10  

Reply to Group  Reply to Sender  
 

 

Jul 19, 2022 3:37 PM  

Kara Kopplin  
 

 

Dear WRS Committee Members: 

On July 12, 2022, we received word that the updated European test standards for manual 
and power wheelchairs, EN 12183 and EN 12184, completed EU voting and were accepted 

for publication. ISO 16840-3 is noted in the static, impact, and fatigue testing section, and 
ISO 16840-10 is the preferred and referee flammability test method. It is exciting to have our 
international seating standards included within these EU wheelchair standards, for the very 

first time!  
 
Thank you to all of you for your ongoing support developing and promoting seating standards 
which are critical to the health, safety, and independence of wheelchair users. Your work 

matters and is appreciated. 
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Aug 2022 – Updated to recommend 16840-10
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Current 
apparatus 

Proposed 
apparatus 



Click to edit Master title styleValidation of Reliable Hot Wire Method
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2021 Document Allows:

• Committee members had developed a coil hot wire alternative
• Low cost
• Readily available components
• Ease of setup and use

• Verification of temperature output and validation to a cigarette burn 
confirmed within development lab at Bodypoint

• Inter-laboratory testing needed
• Testing conducted across 5 labs, with identical apparatus and methods, 

throughout 2022
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605

545

2.5 amps (593)

2.0 amps (538)

1.42 amps (316)

575 °C 

Correlation of Temperatures to Amperage to Cigarette 

Wire Amperage (Temp)                                                                                                    Real Cigarette
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Cigarette, Paper Ignition, and Wire Amperage Correlation
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Interlaboratory Test Results – Paper Strip Calibration

Paper burning withing 10-14 seconds correlates to
2.2 – 2.3 amps, center of range
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Interlaboratory Test Results

Recommendation to WG11: 
Hot Wire apparatus preferred. Calibration with paper burn of 10-14 seconds



Click to edit Master title styleRecommendation to WG11 and International Ballot
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Annex to Detail Hot Wire build and Method

• Working Group secretary and convenor recommended updates be 
drafted based on inter-lab results. Work began at ESS in Dublin June ‘22

• Draft including detailed components lists, precise build instructions, 
and refined method presented at WG11 standards meeting in Berlin Oct 
’22. Group approved proceeding with Annex

• Document submitted to ISO secretariat 12/10/22 for balloting 



Click to edit Master title style
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Annex includes full details for Hot Wire Build
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Year

2014

2018.5

2019

2020.75

2021.5

2022.75

2021.75

2022.9

2022.08

2023.9

2023.5

2024.5

Revision project begun

ISO position letter, risk report public

-10 scope expanded, publication approved

-10 International publication. 
Obsolescense of ISO 7176-16

EU/CEN standards 
published, referencing -10

FDA Considering 
"Recognizing"

-10 smoulder correction published

Expected RESNA adoption

Expected EU acceptance of CEN 
product standards (MDR)

2018

2019

2020

2021

2022

2023

2024

2025

New Wheelchair Flammability Standard: 
ISO 16840-10:2021

Hot wire annex submitted 
for balloting

Expected annex 
publication
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Kara Kopplin 

Chair, US ANSI/RESNA Standards Committee on 
Wheelchair and Related Seating

ISO/TC 173/ SC1 Elected Liaison to CEN

ISO / TC 173 / SC1 / WG11 US Expert

ISO/TC 173 / WG11 US Expert

Director of Regulatory Science, Permobil

Questions? Please email 
Kara.Kopplin@Permobil.com
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