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Approval of an American National Standard requires verification by ANSI 
that the requirements for due process, consensus and other criteria for 
approval have been met by the standards developer.  Consensus is 
established when, in the judgment of the ANSI Board of Standards 
Review, substantial agreement has been reached by directly and 
materially affected interests.  Substantial agreement means much more 
than a simple majority, but not necessarily unanimity.  Consensus requires 
that all views and objections be considered and that a concerted effort be 
made toward their resolution.  The use of American National Standards is 
completely voluntary; their existence does not in any respect preclude 
anyone, whether he/she has approved the standards or not, from 
manufacturing, marketing, purchasing or using products, processes or 
procedures not conforming to the standards.  The American National 
Standards Institute does not develop standards and will in no circumstance 
give an interpretation of any American National Standard.  Moreover, no 
person shall have the right or authority to issue an interpretation of an 
American National Standard in the name of the American National 
Standards Institute.  Requests for interpretation should be addressed to 
the secretariat or sponsor whose name appears on the title page of this 
standard. 
 
CAUTION NOTICE: This American National Standard may be revised or 
withdrawn at any time.  The procedures of the American National 
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Foreword (This Foreword is not part of American National Standard ANSI/ISEA 103-2010) 
 
The Occupational Safety and Health Administration (OSHA) revised its standard on personal protective 
equipment (29 CFR 1910.132) in 1994.  Expanded and updated, the regulation now requires the 
employer to conduct documented hazard assessments within the workplace to identify the need for 
personal protective equipment (PPE).  As part of this assessment process the employer must now 
document the selection of the PPE deemed “appropriate” for the recognized hazard.  Although OSHA 
provides references to many applicable performance-based standards for certain types of PPE (e.g., 
eye and face protection), there is a void in its regulation with respect to the performance of chemical 
protective clothing used within general industry.  While the National Fire Protection Association (NFPA) 
had previously addressed clothing worn for hazardous materials emergency response operations under 
its standards NFPA 1991, 1992, and 1994, no standard existed for the majority of chemical protective 
clothing worn by the US workforce. 
 
To help bridge the gap in information and performance-based testing criteria, members of ISEA 
Protective Apparel Group developed this standard that presents a testing philosophy based on garment 
category and performance level.  This approach was modeled after activities ongoing within the 
European (CEN) and International (ISO) standards communities, and represents one of the first 
attempts at harmonizing testing and labeling of chemical protective clothing worldwide.  Garment 
categories (e.g., Category 1, gas-tight) are defined by matching expected chemical exposure scenario 
with various material swatch and finished garment item test requirements.  This standard uses multiple 
performance levels (e.g., three levels of performance for permeation testing) for the majority of 
properties.  The immediate benefit of this standard to the industry is that it provides the end-user with a 
tool that helps define “adequate protection” by matching their unique exposure scenario to a specific 
garment configuration (Category) and a minimum level of performance (Level). 
 
The ANSI/ISEA 103 standard is applicable to the vast majority of chemical protective clothing used 
within industry including, but not limited to, the following applications:  agricultural, chemical processing, 
hazardous materials remediation, pharmaceuticals operations, paint spraying, tank cleaning, laboratory 
operations, cleanroom operations, petrochemical operations, waste collection/recycling, general 
manufacturing, bulk chemical transfer/handling operations, general maintenance and clean-up 
operations. 
 
Suggestions for the improvement of this standard are welcome.  They should be sent to the ISEA, 1901 
N. Moore Street, Suite 808, Arlington, VA  22209; e-mail standards@safetyequipment.org.  
 
This standard was processed and approved using consensus procedures prescribed by the American 
National Standards Institute.  The following organizations were contacted prior to the approval of this 
standard.  Inclusion in this list does not necessarily imply that the organization concurred with the 
submittal of the proposed standard to ANSI.  
 

Bayer Corporation Medline 
Chemical Manufacturers Association  Miami Township, Dept. of Fire and EMS 
The Chlorine Institute National Institute for Occupational Safety and Health
The Dow Chemical Company PPG Industries
Halliburton Energy Services Precision Fabrics Group
HEPACO Safety Equipment Institute
International Association of Firefighters Shaw Environmental and Infrastructure 
International Association of Hazardous Materials 

Trainers 
Synthetic Organic Chemical Manufacturers 

Association
International Personnel Protection, Inc. Texas Engineering Extension Service 
International Safety Equipment Association Texas Instruments
Intertek TIAX, LLC
Kraft Foods, Inc. University of Texas
Lakeland Industries, Inc. Waste Equipment Technology Association 
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 ANSI/ISEA 103-2010 
 
 

1 

American National Standard for Classification and Performance  
Requirements for Chemical Protective Clothing 
 

1. Scope 
 
1.1 This standard establishes minimum 
performance classification and labeling 
requirements for protective clothing designed to 
provide protection against chemical hazards.  
Protective clothing items covered by this 
standard include, but may not be limited to, 
totally encapsulating suits, splash suits, 
coveralls, jackets, pants, aprons, smocks, 
hoods, sleeves, and shoe and boot covers. 
 
1.2 This standard does not address gloves, 
boots, and respiratory protective devices unless 
they are an integral part of the protective 
clothing.  This standard does not address 
biological, radiological, or thermal (hot or cold) 
hazards.  Furthermore, this standard does not 
address specialized clothing used during 
hazardous chemical emergencies. 
 
 
2. Purpose 
 
This standard is intended to provide chemical 
protective clothing manufacturers with minimum 
requirements for testing, categorizing, and 
labeling chemical protective clothing.  To assist 
the users of products covered under this 
standard, this document provides descriptions of 
referenced test methods.  It is not the intent of 
this standard to address all situations. 
 
 
3. Definitions 
 
assembly.  A permanent fastening between two 
or more different garments, or between chemical 
protective clothing and accessories, obtained, 
for example, by sewing, welding, vulcanizing, or 
gluing. 
 
breathing tube.  A hose connected to a 
facepiece or hood through which air or oxygen 
enters at atmospheric pressure or at a pressure 
slightly above atmospheric pressure. 
 
certification/certified.  A system whereby a 
certification organization determines that a 
manufacturer has demonstrated the ability to 
produce a product that complies with the 

requirements of this standard, authorizes the 
manufacturer to use a label on listed products 
that comply with the requirements of this 
standard, and establishes a follow-up program 
conducted by the certification organization as a 
check on the methods the manufacturer uses to 
determine continued compliance of labeled and 
listed products with the requirements of this 
standard. 
 
certification organization.  An independent 
third party organization that determines product 
compliance with the requirements of this 
standard with a labeling/listing/follow-up 
program. 
 
chemical protective clothing.  The individual 
garment or combination of garments, worn to 
provide protection against exposure to or 
contact with chemicals. 
 
chemical protective suit.  Clothing worn to 
protect against chemicals that covers the whole, 
or greater part of the body.  A chemical 
protective suit may be composed of garments 
combined together to provide protection to the 
body.  A suit may also have various types of 
additional protection such as hood or helmet, 
boots and gloves joined with it. 
 
closure.  A device, (e.g., a zipper, "hook and 
loop" fastener), to close openings for donning or 
doffing the chemical protective clothing. 
 
commercial packaging unit.  A package (i.e., 
box, bag, wrapper, etc.) that directly contains 
one or more chemical protective clothing items 
and represents the smallest unit of sale by the 
chemical protective clothing manufacturer. 
 
connection.  An assembly or joint. 
 
garment.  An individual component (of chemical 
protective clothing), the wearing of which 
provides protection against contact with 
chemicals to the part of the body that it covers. 
 
gas-tight chemical protective suit.  A one-
piece garment with hood, gloves and boots 
which, when worn with self-contained or air-line 
breathing apparatus provides the wearer with 
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full body protection, as demonstrated by meeting 
a leak tightness test. 
 
joint.  A non-permanent fastening between two 
different garments, or between chemical 
protective clothing and accessories.  
 
listed.  Equipment, materials, or services 
included in a list published by the certification 
organization.  
 
non-gas-tight chemical protective suit.  A 
one-piece or multiple-piece garment with hood, 
gloves and boots which, when worn with self-
contained or air-line breathing apparatus 
provides the wearer with full body protection but 
does not meet a leak tightness test. 
 
pass-through.  A means (i.e. fitting) by which 
air can be passed through a chemical protective 
suit and connected to an air distribution system. 
 
penetration.  The flow of a chemical through 
closures, porous materials, seams, and holes or 
other imperfections in a protective clothing 
material on a non-molecular level. 
 
permeation.  The process by which a chemical 
moves through a protective clothing material on 
a molecular level. 
 
NOTE:  Permeation involves (1) sorption of molecules 
of the chemical into the contacted (outside) surface of 
a material, (2) diffusion of the sorbed molecules 
through the material, and (3) desorption of the 
molecules from the opposite (inside) surface of the 
material. 
 
protective clothing material.  Any material or 
combination of materials used in an item of 
clothing for the purpose of isolating parts of the 
body from a potential hazard. 
 
seam.  A permanent fastening between two or 
more pieces of chemical protective clothing 
material. 
 
 
4. Certification 
 
4.1 General 
 
4.1.1 Each chemical protective clothing model 
shall be certified to the standard.  Chemical 
protective clothing that is labeled as compliant 
with this standard shall meet all applicable 

requirements specified in this standard.  The 
certification program shall meet at least the 
criteria specified in Section 4.2.  Manufacturers 
shall not claim compliance with any part of the 
requirements of this standard and shall not use 
the name or identification of this standard in any 
statements regarding their respective products 
unless the product is certified to this standard. 
 
4.1.2 Each compliant chemical protective 
clothing model that has been labeled and has 
entered the stream of commerce shall maintain 
its certification status throughout the life of the 
garment. 
 
4.1.3 All certification shall be performed by a 
certification organization that meets at least the 
requirements specified in Section 4.2, and that 
is accredited for personal protective equipment 
in accordance with ISO/IEC Guide 65, General 
Requirements for Bodies Operating Product 
Certification Systems, current edition. 
 
4.1.4 Compliant chemical protective clothing 
shall bear the mark of and be listed by the 
certification organization.  Such chemical 
protective clothing shall also have a product 
label that meets the requirements specified in 
Section 10.  
 
4.1.5 Certification of chemical protective 
clothing to this standard shall not preclude 
certification to other relevant standards, as 
applicable. 
 
4.2 Certification/Recertification Program 
 
4.2.1 For both the initial certification and 
annual recertification of the chemical protective 
clothing, the certification organization shall be 
responsible for all inspection, evaluation, 
conditioning and testing as specified in this 
standard.  The certification organization may 
accept manufacturer’s historical compliance 
data in lieu of performing the tests as specified 
in this standard.  Where historical data is 
insufficient to verify compliance with this 
standard, the certification organization shall 
perform all applicable testing as required by this 
standard. 
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4.2.2 Requirements for Use of Historical 
Compliance Data 
 
4.2.2.1 For manufacturer’s historical  
compliance data to be sufficient to verify 
compliance with this standard, all test records 
and summary data shall be retained and 
available for inspection by the certification 
organization.  The samples shall be collected 
and data analyzed in accordance with 
ANSI/ASQ Z1.4-2008, Sampling Procedures 
and Tables for Inspection by Attributes.  If the 
any part of the historical data presented is not 
compliant with ANSI/ASQ Z1.4 and this 
standard, the certification organization shall 
require that the testing represented by the 
inadequate data be performed by an 
independent laboratory. 
 
NOTE:  Explanation of sampling procedures can be 
found in ANSI/ASQ S2, Introduction to Attribute 
Sampling.  This document shall be used in 
determination of lot size and sample frequency. 
 
4.2.2.2 Units for determination of lot sizes 
may be garments, cases of garments, rolls of 
fabric, rolls per order or rolls per manufacturing 
run. The units selected may vary depending on 
the attribute being inspected.  Whatever unit is 
selected shall be maintained consistently 
through all inspections for the requirement. 
 
4.2.2.3 The lot size used may vary, in 
accordance with ANSI/ASQ Z1.4-2008, 
depending on the nature of the attribute being 
inspected. Historical compliance data shall be 
maintained by lot. 
 
4.2.2.4  Manufacturers shall apply the 
“switching rule” as defined in ANSI/ASQ Z1.4-
2008, Figure 1 for reduction or tightening of 
product inspection based on product rejection 
and acceptance rates.  Where 100% inspection 
is employed the “switching rule” shall not apply. 
 
4.2.2.5  Sample size shall be in accordance 
with ANSI/ASQ Z1.4-2008, Table 1, Sample 
Size Letter Codes, General Inspection Levels 
(II). 
 
4.2.2.6 Sampling plans shall be in 
accordance with ANSI/ASQ Z1.4-2008, Table II-
A, Table II-B, and Table II-C. 
 
 
 

4.2.3 Acceptance Quality Limits (AQL) 
 
4.2.3.1 AQLs to be used in determining the 
acceptance or rejection of a lot shall be as set 
forth in Table 1. 
 
 

Table 1.  Applicable Acceptance Quality 
Limits 

 
Specific Requirement AQL 

6.3  Leakage tightness 4.0 
6.4 Inward leakage 4.0 
6.5 Liquid penetration resistance 

(jet test) 4.0 

6.6 Liquid penetration resistance 
(spray test) 4.0 

6.7 Particulate penetration 
resistance 4.0 

6.8 Liquid penetration resistance 
(modified spray test) 4.0 

6.9 Practical performance 10.0 
6.10 Integral Respirator Facepiece 4.0 
6.11 Pass-through for use with 

SCBA 4.0 

6.13 Exhaust assemply 10.0 
6.14 Internal suit pressure 4.0 
7.5 Permeation resistance 4.0 
7.6 Liquid penetration resistance 

under pressure  4.0 

7.7 Liquid penetration resistance 10.0 
7.8 Liquid repellency 10.0 
7.9 Burst (ball) resistance 10.0 
7.10 Tear (trapezoidal) resistance 10.0 
7.11 Puncture propagation tear 

resistance 10.0 

7.12 Abrasion resistance 10.0 
7.13 Flex cracking resistance 4.0 
7.14 Resistance to ignition 4.0 
7.15 Flame resistance 4.0 
 
4.2.3.2 Inspection tolerances for attributes 
having high, medium, or low Levels of 
performance as defined in this standard shall be 
the minimum or maximum performance that 
represents the threshold for entry into the 
performance level claimed in the manufacturer’s 
instructions for use included with the product.  
For requirements for which no performance 
levels exist, the tolerances shall be as defined in 
this standard. 
 
4.2.4 The certification organization shall 
refuse to certify products to this standard that do 

                                                                                                                                                                
                                                                                                                                                                

                                                                                                                                                                
                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Full document details: ISEA 103 2010

http://www.avadocuments.com/doc/isea-103-2010
http://www.avadocuments.com/doc/isea-103-2010


ANSI/ISEA 103-2010 
 

4 

not comply with all applicable requirements of 
this standard. 
 
4.2.5 The contractual provisions between the 
certification organization and the manufacturer 
shall specify that certification is contingent on 
compliance with all applicable requirements of 
this standard.  There shall be no conditional, 
temporary, or partial certifications.  
Manufacturers shall not be authorized to use 
any label or reference to the certification 
organization on products that are not 
manufactured in compliance with all applicable 
requirements of this standard. 
 
4.2.6 The certification organization and the 
manufacturer shall identify each model for 
approval and the variants within each model. 
 
4.2.7 The certification organization shall 
require the manufacturer to establish and 
maintain a program of production inspection and 
testing that at least meets the requirements 
specified in Section 4.3.  The certification 
organization shall audit the manufacturer’s 
quality assurance program to ensure that the 
quality assurance program provides continued 
product compliance with this standard. 
 
4.2.8 The certification organization shall have 
a follow-up inspection program of the 
manufacturing facilities of the certified product, 
with at least one random visit per 12-month 
period.  As part of the follow-up inspection 
program, the certification organization shall 
select sample product at random from the 
manufacturer’s production line; from the 
manufacturer’s in-house stock; or from the open 
market.  The certification organization shall 
select three samples at random.  These 
samples shall be inspected and tested by the 
certification organization to verify the product’s 
continued compliance with this standard’s 
requirements for which the manufacturer does 
not maintain adequate historical compliance 
records 
 
4.2.9 The certification organization shall 
require the manufacturer to have a product 
recall system as part of the manufacturer’s 
quality assurance program.  
 
4.2.10 The certification organization’s name 
and label shall be registered and legally 
defendable. 
 

4.3 Inspection and Testing 
 
4.3.1 The inspection by the certification 
organization to determine compliance with the 
performance requirements specified in Section 6 
and/or Section 7 shall be performed on chemical 
protective clothing in the as-worn configuration.  
 
4.3.2 After certification to this edition, 
compliant chemical protective clothing shall be 
recertified annually  
 
4.3.3 Any substantive change in the design, 
construction, or material of certified chemical 
protective clothing shall necessitate new 
inspection and testing to verify compliance to all 
applicable requirements of this standard that the 
certification organization determines can be 
affected by such change.  Inspection and testing 
shall be conducted before labeling the modified 
chemical protective clothing as compliant with 
this standard. 
 
4.3.4 For evaluation and testing for 
certification, the certification organization shall 
accept from the manufacturer only chemical 
protective clothing or chemical protective 
clothing components that are identical in every 
respect to the final product or component.  The 
certification organization shall not permit the 
substitution, repair, or modification of any 
chemical protective clothing or any chemical 
protective clothing component during testing. 
 
4.4 ISO Registration for Manufacturers 
 
4.4.1 The manufacturer shall provide and 
operate a quality assurance program that meets 
the requirements of this section and that 
includes a documented product recall system as 
specified in Section 4.2.9. 
 
4.4.2 The manufacturer shall be registered to 
ISO 9001:2008, Quality Systems — Model for 
Quality Assurance in Design, Development, 
Production, Installation, and Servicing or other 
equivalent quality assurance system that is 
acceptable to the third-party certification 
organization. 
 
4.4.3 The chemical protective clothing shall 
be assembled in a facility that is registered at 
least to ISO 9001:2008.  
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5. Categorization and Minimum 
Testing of Chemical Protective Clothing 
 
5.1 General 
 
5.1.1 For the purpose of this standard, the 
following category system has been defined 
which relates the design and configuration of a 
protective item to overall performance criteria. 
 
5.1.2 All chemical protective clothing shall be 
tested for integrity and material chemical 
resistance and shall be categorized based on 
both its minimum integrity and material chemical 
resistance according to the levels of 
performance given in Tables 2 and 3. 
 
5.1.3 Categorization of chemical protective 
clothing shall be as specified in Sections 5.2 
through 5.7. 
 
NOTE:  Chemical protective suits and clothing items 
must meet the other requirements for the overall item, 
component and material performance as specified in 
this standard to be categorized to this standard. 
 
5.2 Category 1:  Gas-Tight Chemical 
Protective Suits 
 
5.2.1 Category 1 is gas-tight chemical 
protective suit with a breathing air-supply which 
is independent of the ambient atmosphere, e.g., 
self-contained breathing apparatus, worn inside 
the chemical protective suit. 
 
5.2.2 All Category 1 chemical protective suits 
shall be evaluated for leak tightness and shall 
pass a pressure test. 
 
5.2.3 All Category 1 chemical protective suits 
shall have materials and seams which are 
tested for chemical permeation resistance. 
 
5.3 Category 2: Gas Tight Chemical 
Protective Suits 
 
5.3.1 Category 2 is a gas-tight chemical 
protective suit with a breathing air-supply which 
is independent of the ambient atmosphere, e.g., 
self-contained breathing apparatus, worn 
outside the chemical protective suit. 
 
5.3.2 All Category 2 chemical protective suits 
shall be evaluated for inward leakage.  Category 
2 suits with an exhaust valve shall pass a 
pressure test. 

 
5.3.3 All Category 2 chemical protective suits 
shall have materials and seams which are 
tested for chemical permeation resistance. 
 
5.4 Category 3:  Liquid-Tight Chemical 
Protective Clothing 
 
5.4.1 Category 3 is full body chemical 
protective clothing with liquid-tight connections 
between different parts of the clothing, and to 
gloves and boots to protect the wearer against 
liquid chemicals, e.g., one-piece coveralls, or 
two-piece suits, with or without hoods or visors, 
with or without boot-socks, overbooties or 
attached boots. 
 
5.4.2 Category 3 chemical protective shall 
pass both the liquid jet test and the spray test, 
and shall have materials and seams which are 
tested for chemical permeation resistance. 
 
5.5 Category 4:  Clothing Resistant to 
Pressure-Sprayed Liquids 
 
5.5.1 Category 4 is full body chemical 
protective clothing with spray-tight connections 
between different parts of the clothing, and to 
gloves and boots to protect the wearer against 
liquid chemicals, e.g., one-piece coveralls, or 
two-piece suits, with or without hoods or visors, 
with or without boot-socks, overbooties or 
attached boots. 
 
5.5.2 Category 4 chemical protective clothing 
shall pass the liquid spray test, and shall have 
materials which are tested for resistance to 
liquid penetration under pressure. 
 
5.6 Category 5:  Particulate-Tight 
Chemical Protective Clothing 
 
5.6.1 Category 5 is full body chemical 
protective clothing with particulate-tight 
connections between different parts of the 
clothing, and to gloves and boots to protect the 
wearer against particulate hazards, (e.g., one-
piece coveralls, or two-piece suits, with or 
without hoods or visors, with or without boot-
socks, overbooties or attached boots.) 
 
5.6.2 Category 5 chemical protective clothing 
shall pass the particulate penetration resistance 
test. 
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Table 2.  Performance Requirements for Whole Suits and Clothing Items 

 

Specific Requirement Chemical Protective Clothing 
Category 

 1 2 3 4 5 6 

6.3 Leakage tightness X      

6.4 Inward leakage  Xa     

6.5 Liquid penetration resistance (jet test)   X    

6.6 Liquid penetration resistance (spray test)   X X   

6.7 Particulate penetration resistance     X  

6.8 Liquid penetration resistance (modified 
spray test) 

     X 

6.9 Practical performance X X X X X X 

6.10 Integral respirator facepiece X X     

6.11 Pass-through for use with SCBA X      

6.12 Air supply systems X X     

6.13 Exhaust assembly X X     

6.14 Internal suit pressure X Xb     
 
NOTES: 

a. See Appendix A4. 
b. Category 2 chemical protective suits shall only be tested when an exhaust assembly is fitted. 
 

 
5.7 Category 6:  Full or Partial Body 
Chemical Protective Clothing and Limited 
Spray-Tight Chemical Protective Clothing 
 
5.7.1 Category 6 is partial body chemical 
protective clothing with limited spray-tight 
connections between different parts of the 
clothing (e.g., aprons, boot/shoe covers, 
gowns, hoods, jackets, labcoats, sleeve 
protectors and smocks) or full body chemical 
protective clothing with limited spray-tight 
connections between different parts of the 
clothing, and to gloves and boots to provide 
limited protection of the wearer against liquid 
chemicals (e.g., one-piece coveralls, or two-
piece suits, with or without hoods or visors, with 
or without boot-socks, overbooties or attached 
boots.) 
 

5.7.2 Category 6 chemical protective suits 
shall be evaluated for resistance to penetration 
by liquids and pass the modified liquid spray 
test, and shall have materials which are tested 
for liquid penetration resistance and repellency.  
 
5.7.3 Category 6 partial body chemical 
protective garments shall have materials which 
are tested for liquid resistance and repellency.  
Either permeation resistance test or liquid 
penetration under pressure test may be used.  
 
 

                                                                                                                                                                
                                                                                                                                                                

                                                                                                                                                                
                                                                                                                                                                
                                                                                                                                                                                                                                                                                                                                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Full document details: ISEA 103 2010

http://www.avadocuments.com/doc/isea-103-2010
http://www.avadocuments.com/doc/isea-103-2010


ANSI/ISEA 103-2010 
 

 

7 

6. Performance Requirements of 
Chemical Protective Clothing:  Whole 
Suit Tests 
 
6.1 General 
 
Chemical protective clothing shall be tested to 
the requirements provided in Table 2 for its 
category when tested as a complete suit or 
clothing item.  Test specimens shall be taken at 
random from commercially-available quantities 
representative of commercially-available 
quality. 
 
6.2 Conditioning by Wearing 
 
6.2.1 When conditioning by wearing is 
specified for a whole suit test, the chemical 
protective clothing shall be worn and the test 
subject shall perform Procedure A of ASTM 
F1154-99a (2004), Standard Practices for 
Qualitatively Evaluating the Comfort, Fit, 
Function and Integrity of Chemical-Protective 
Suit Ensembles.  Testing shall be performed 
using test subjects whose body measurements 
correspond to ± 5 % of the upper weight limit 
and to ± 2 % of the upper height limit on the 
size range marking of the chemical protective 
clothing being tested.  
 
6.2.2 Protective clothing ensembles 
comprising multiple garment items (i.e., 
overcovers and inner garments) must be worn 
together during this type of conditioning. 
 
6.3 Leak Tightness 
 
As specified for Category 1, chemical protective 
suits, each chemical protective suit shall be 
tested in accordance with ASTM F1052-09, 
Standard Test Method for Pressure Testing 
Vapor-Protective Ensembles using a pre-test 
expansion pressure of 127 mm (5-in.) water 
column height (12.5 mbar) and a test pressure 
of 101 mm (4-in.) water column height (10 
mbar), and shall not have a pressure drop of 
more than 20% during the 4-minute test period. 
 
6.4 Inward Leakage 
 
When tested for inward leakage in accordance 
with ISO 17491:2002, Protective Clothing - 
Protection against gaseous and liquid 
chemicals - determination of resistance of 
protective clothing to penetration by liquids and 
gases, Procedures B1 or B2, Category 2 

chemical protective suits shall not have an 
inward leakage greater than 0.05 %. 
 
6.5 Liquid Penetration Resistance (Jet 
Test) 
 
When tested for liquid penetration resistance 
using a jet test in accordance with ISO 17491-
3:2008, Protective Clothing – test methods for 
clothing providing protection against chemicals 
– Part 3:  Determination of resistance to 
penetration by a jet of liquid (jet test) after 
conditioning by wearing (Section 6.2),   
Category 3 chemical protective clothing shall 
show no penetration greater than 3 times the 
total calibrated stain area.  Liquid penetration 
resistance testing shall be performed on at 
least three different sample clothing items or 
ensembles, if so designed, using a different test 
subject for each test. 
 
6.6 Liquid Penetration Resistance 
(Spray Test) 
 
When tested for liquid penetration resistance 
using a spray test in accordance with ISO 
17491-4: 2008, Protective Clothing – test 
methods for clothing providing protection 
against chemicals – Part 4:  Determination of 
resistance to penetration by a spray of liquid 
(spray test), method A after conditioning by 
wearing (Section 6.2), Category 3 and Category 
4 chemical protective clothing shall show no 
penetration greater than 3 times the total 
calibrated stain area.  Liquid penetration 
resistance testing shall be performed on at 
least three different sample clothing items or 
ensembles, if so designed, using a different test 
subject for each test. 
 
6.7 Particulate Penetration Resistance 
 
When tested in accordance with ISO 13982-
2:2004, “Test method of determination of 
inward leakage of aerosols of fine particles into 
suits”, using an aerosol of sodium chloride 
particles, the average chemical protective 
clothing percentage inward leakage (all 
wearers and all positions) shall meet the 
requirements of ISO 13982-1:2004, 
Performance Requirements for chemical 
protective clothing providing protection to the 
full body against airborne solid particulates 
(type 5 clothing), section 4.3.2.  The results 
shall be reported in the manufacturer's Product 
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