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Chemical Permeation & Penetration Test Database 

Table of currently available permeation/penetration test data on ChemMax 1,2,3 and 4, 

Interceptor and Pyrolon CRFR, CBFR and TPCR 

 

Guidance Notes:- 

1. Permeation test "Breakthrough" or "Normalised Breakthrough" is NOT a measure of when a chemical first breaks through the 

fabric, but is measured at the point when the SPEED that permeation is occurring reaches a defined rate. Thus it is not correct 

to conclude that at the Normalised Breakthrough time none of the chemical has permeated through the fabric. In fact at 

breakthrough the chemical has already been permeating through at an increasing rate up to the measured rate.  

2. The data shows results for both the US ASTM F739 and the European Standard EN 6529 tests. These are very similar but 

measure "Normalised Breakthrough" at different rates:- 

- ASTM F739 measures breakthrough at 0.1µg/minute/cm2  

- EN 6529 provides the option of measuring breakthrough at a rate of either 0.1µg/minute/cm2 or 1.0µg/minute/cm2. By 

convention and for historical reasons 1.0µg/minute/cm2 is generally used and the results shown here follow this convention. 

3. Because the ASTM test measures breakthrough at a rate ten times lower than the EN test, where no EN test result is available 

it is reasonable to assume that an EN test result will always be at least as good as the ASTM test. (This also explains why the 

results in the two tests may be different) 

4. Permeation test breakthrough is suitable for comparison of fabric permeation resistance performance but is not suitable to 

indicate whether a user is protected against a chemical for any time period or in any application for the following reasons:- 

 a) It does not measure when the chemical first breaks through the fabric but when permeation reaches the specified 

rate. Thus at the point of test breakthrough the chemical has already been permeating through the fabric and may have 

contaminated the wearer. If the chemical is highly toxic this might be critical. 

 b) It takes no account of the relative toxicity of a chemical, so the amount of chemical that may permeate through 

the fabric during the time UNTIL breakthrough (i.e., when the permeation rate reaches the defined level) may or may not be 

hazardous, depending on the chemicals' toxicity. This problem is exacerbated if the chemical has only long term health effects, 

such as causing cancers, and no immediate effects, in which case the user may not be aware that he has been contaminated! 

 c) It takes no account of temperature variation; to enable effective comparison all tests are done with fabric 

preconditioned for 24 hrs at a pre-defined temperature (23oC in the EN test, 27oC in the ASTM test). Permeation rate increase 

with temperature, so at higher working temperatures the rate of permeation may be much higher and test indications will be 

misleading 

 d) It takes no account of the variety of other task and environment related factors that may affect the choice of 

protective coverall 

* For more information on assessing safe-use times and garment choice, see the final page of this document or request a copy of 

the Lakeland "Guide to Chemical Suit Selection" 

5. Most testing on Pyrolon CRFR and TPCR is conducted according to the ASTM F903 Penetration Test. This measures the time 

until a visible breakthrough of the chemical through the fabric is apparent. Pyrolon CRFR and TPCR combine chemical resistance 

with FR properties (certified to EN 14116 Index 1: unlike standard chemical suits the fabric will not ignite and burn* and so can 

be worn OVER Thermal Protective Garments WITHOUT compromising thermal protection. Whilst Pyrolon CRFR and TPCR have a 

limited permeation barrier, depending on the chemical toxicity, a penetration test result may be a good indication of suitable 

protection where the fire or flammability risk is of primary or major concern. 

* Note that Pyrolon TPCR is also certified to EN 11612 and is a Thermal Protective Garment, providing protection against flames 

and heat as well as chemicals 

6. CE classification is given according to the classes defined in EN 14325 Clause 4.11, as follows:- 
 

Class 
Normalised Breakthrough  
to rate of 1.0µg/min/cm 2 

Class 
Normalised Breakthrough  
to rate of 1.0µg/min/cm 2 

Class 1 >10 Minutes Class 4 >120 Minutes 

Class 2 >30 Minutes Class 5 >240 Minutes 

Class 3 >60 Minutes Class 6 >480 Minutes 

 
Abbrevieations: 

NT: Not Tested  IMM: Immediate (i.e. Normalised Breakthrough <10 Mins) 

 

 



 

 
 
 pg. 2 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 
Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Normalised Breakthrough is not suitable for assessing 

Safe-Use Time! Safe Use Time should be calculated. 

See last page 



 

 
 
 pg. 3 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 
Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Normalised Breakthrough is not suitable for assessing 

Safe-Use Time! Safe Use Time should be calculated. 

See last page 



 

 
 
 pg. 4 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 
Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Normalised Breakthrough is not suitable for assessing 

Safe-Use Time! Safe Use Time should be calculated. 

See last page 



 

 
 
 pg. 5 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 
Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Normalised Breakthrough is not suitable for assessing 

Safe-Use Time! Safe Use Time should be calculated. 

See last page 



 

 
 
 pg. 6 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 
Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Normalised Breakthrough is not suitable for assessing 

Safe-Use Time! Safe Use Time should be calculated. 

See last page 



 

 
 
 pg. 7 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 
Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Normalised Breakthrough is not suitable for assessing 

Safe-Use Time! Safe Use Time should be calculated. 

See last page 



 

 
 
 pg. 8 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 
Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Normalised Breakthrough is not suitable for assessing 

Safe-Use Time! Safe Use Time should be calculated. 

See last page 



 

 
 
 pg. 9 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 
Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Normalised Breakthrough is not suitable for assessing 

Safe-Use Time! Safe Use Time should be calculated. 

See last page 



 

 
 
 pg. 10 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 
Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Normalised Breakthrough is not suitable for assessing 

Safe-Use Time! Safe Use Time should be calculated. 

See last page 



 

 
 
 pg. 11 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 
Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Lakeland Industries Inc. 

Protect Your People® 

www.lakeland.com 

Normalised Breakthrough is not suitable for assessing 

Safe-Use Time! Safe Use Time should be calculated. 

See last page 



 

Version 3: Updated August 2019    

    

Protect Your People® 

 

Assessment of Safe Use Times and Chemical Suit Selection 

 

Permeation test "Normalised Breakthrough" is suitable for comparison of permeation performance of fabrics but is not intended nor should be used as an 

indication of how long a garment can be safely used against any specific chemical in any specific application. (see introductory guidance notes). 

So how do you select a chemical suit and assess how long it can be safely used? 

1. Permeation is a natural phenomenon occurring at a molecular level as the molecules of a 

chemical pass between those of a barrier suit fabric. Permeation is an inevitable process that 

cannot be prevented by chemical suit fabric - only delayed and slowed by the use of combinations 

of barrier polymer films. 

2. Permeation testing measures the rate of permeation and "normalised Breakthrough" data from 

tests is useful for comparison of fabric performance, but not to indicate whether a suit is safe to use 

for any time period.  

3. Selection of the best chemical suit for the task should be based on a risk assessment involving 

more than just the chemical. Various task and environmental factors, which may indicate required 

strength, design or other properties, may all influence the selection. Lakeland's "Guide to Chemical 

Suit Selection" provides a guide to the types of factors that may be important, under the general 

headings of The Chemical, the Task & Hazard Type and Environmental Factors. 

4. A critical issue is the chemical and its effects; does it have immediate or long term effects? Will a 

user be aware of contamination when it occurs? How toxic is it? How much of it will cause harm? 

5. Safe Use Times for chemical suits - an indication of how long a garment can be safely used - can 

be calculated manually using a simple two-part formula:- 

 

 

Permasure® 
 

Easy Access to Safe Use Times for over 4000 chemicals 
 

The difficulty with manual calculation of Safe-Use Times is the availability of 

information such as permeation rates and chemical toxicity. 

Permasure® is Lakeland's on-Line tool for easy calculation of safe use times for 

Lakeland chemical suits. It uses established molecular modelling of chemical and fabric 

polymers to calculate permeation rates (including accounting for the effect of 

temperature) and volumes permeated over time, then compares this with chemical 

toxicity limits to indicate whether the user is safe or not within a specified task 

duration. 

It is simple to use, works on any browser-enabled device including lap-tops, tablets 

and smart-phones and in seconds provides usable, real-world information on over 

4000 chemicals. 

 

 

Contact your local Lakeland regional office or distributor for a copy of the Lakeland Guide to Chemical Suit Selection or 

for more information on Permasure or Lakeland  Protective Clothing 

Use the chemical search tool at www.lakeland.com for the latest information on chemical permeation tests 

 
* Permasure® is a registered Trade Mark of Industrial Textiles & Plastics, Easingwold, UK 

* ChemMax, Interceptor & Pyrolon are registered Trade Marks of Lakeland Industries Inc, New York, USA 

 

USA: info@lakeland.com        Europe: sales-europe@lakeland.com  Canada: sales-canada@lakeland.com                     Mexico:  Servicioaclientes@lakeland.com 

Asia-Pacific: sales-ap@lakeland.com       Latin-America: latinoamerica@lakeland.com        Australia: nastevenson@lakeland.com  India: sales-india@lakeland.com 

Russia: Rusinfo@lakeland.com  

www.lakeland.com  
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