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• Polyolefins (Stratica)

• Linoleum

• Synthetic rubber (SBR)

Resilient Flooring & 
Chemical Hazards: A 
Comparative Analysis of 
Vinyl and Other Alternatives 
for Health Care

Potential health impacts of 4 
resilient flooring materials:

Inventoried chemicals 
incorporated as 
contents, feedstock, interme
diary chemicals, or released 
through emissions.

Resilient Flooring Alternatives for 
Health Care: Benefits and Challenges

• Vinyl (VCT and sheet 
flooring)



Focus on 
persistent, bioaccumulati
ve toxicants 
(PBTs), carcinogens, mut
agens or reproductive 
toxicants (CMRs)

• Human Toxicity

• Persistence and                                    
bioaccumulation.

Chemical Hazard-
Based Framework

Analysis looks at:

Authoritative bodies 
include  IARC, Stockholm 
POPs, the 
EPA, NTP, California 
Prop65, and others

• Human exposure
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Vinyl

Most pervasive presence of 
unavoidable PBTs in its           

life cycle

Primary chemicals in the 
manufacture of  vinyl are 

carcinogens

Additives

User and manufacturing 
exposure issues



Synthetic Rubber

Content includes a substantial 
amount of PBTs

Primary compound (SBR) dependent on 2 
carcinogenic feedstock chemicals

Concern with recycled 
content made from rubber 
tires 

TRI releases

Queen of the Valley Medical Center - Surgery Center
Mondo Rubber Flooring
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Carl J. & Ruth Shapiro Cardiovascular Center
Nora Rubber Flooring 
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Polyolefins
Reviewed 1 specific 

product - Stratica - used 
in health care

Manufactured overseas, no 
access to manufacturing 

emissions data

Few, if 
any, known 

PBT or VOC 
problems

Feedstock chemical 
may convert to 

carcinogen

Kaiser Permanente Medical Center - Santa 
Teresa-San Jose
Stratica Photos courtesy of Kaiser Permanente



User exposures with VOCs  
and odors 

Linoleum

Only material containing 
biobased content

Manufactured overseas, no 
access to manufacturing 
emissions emissions data

PBTs used in the growing of 
flax feedstock (pesticides) 
and eutrophication

Maimonides Medical Center
Forbo Linoleum 
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Still present exposure concerns

VOCs and Resilient Flooring

Most certified to meet IAQ 
standards

• Standards don’t cover all 
compounds of concern -
e.g., PFCs, heavy 
metals, phthalates

• Individually may be below 
thresholds of testing, but 
may still be problematic in 
combination

Kaiser Permanente Antioch Medical Center 
Nora Rubber Flooring 

Photo courtesy of Kaiser Permanente

St. Joseph Hospital Patient Care Center - Operating Room
Nora Rubber Flooring 
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Recycled Content

All materials demonstrate 
potential to be recycled 

None currently use significant amounts of post-
consumer recycled content, exception recycled 
tire rubber 

Products with most post-consumer still 
have toxic issues associated with the 
processes.

Most are employing downcycling, none are 
closing the loop



Material types vary 
in amount, extent & 

exposure to PBTs 
& other chemicals

As currently 
produced, no 

resilient options for 
health care are 

hazard free 

Many can be 
reformulated to 

remove high hazard 
chemicals

Summary

From:                                                                                                                        
Resilient Flooring & Chemical Hazards: A Comparative Analysis of Vinyl and Other Alternatives for Health Care



The most preferable 
product re: chemical 
hazards

Strong prospects for 
minimizing chemical 
hazards - reducing 
remaining PBTs and CMRs

Biobased content -
compostable 

Linoleum Polyolefins (Stratica)

Most preferable of 
petroleum-based products

Appears PBT-free, 
problematic re: CMRs

Petroleum-based 

Caveat - agricultural 
practices 

Caveat - only 
reviewed Stratica 



Less preferrable re: 
chemical hazards

High concern chemicals in 
feedstock  can’t be 
eliminated - CMRs

Petroleum-based -
some with high 
recycled content

Synthetic Rubber
(SBR)

Vinyl/VCT

Least preferrable re: 
chemical hazards

High concern chemicals in 
feedstock can’t be 

eliminated - CMRs AND
PBT byproducts

Petroleum-based

Caveat - Recycled 
content of tire rubber = 
health issues

Caveat - small 
experimental 

recycled content 



What’s Next?

Installation and 
maintenance issues 
associated with resilient 
flooring 

More research needed to 
explore

• Adhesives;
• Coatings;
• Cost;
• Durability;
• Performance; and 
• Acoustics issues
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Resources

Healthy Building Network  
www.healthybuilding.net

Health Care Without Harm
www.noharm.org   

Global Health and Safety Initiative
www.globalhealthsafety.org     
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