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1. Revise the last line in each of the sections: Class 2 Glove Elements, Class 2R Glove Elements, 
Class 3 Glove Elements, Class 3R Glove Element, Class 4 Glove Elements, and Class 4R Glove 
Elements, to read as follows: 
Ensemble or 
Ensemble Element 

Performance 
Requirement 

Test Method Requirement Result 

Materials and seams Viral penetration 
resistance 

ASTM F1671 
(Section 8.21) or 
Section 8.34 (whole 
glove test) 
 

No penetration 
for ≥ 1 hr 

 

 
2. Add a new paragraph 7.2.3.7.1 to read as follows: 

7.2.3.7.1 As an alternative to 7.2.3.7, Class 2 glove seams shall be permitted to be tested for 
resistance to liquid or bloodborne pathogens as specified in Section 8.34, Viral Penetration 
Resistance Test 2, and shall allow no penetration of the Phi-X-174 bacteriophage for at least 1 
hour. 
 

3. Add a new paragraph 7.3.3.7.1 to read as follows: 
7.3.3.7.1 As an alternative to 7.3.3.7, Class 2R glove seams shall be permitted to be tested for 
resistance to liquid or bloodborne pathogens as specified in Section 8.34, Viral Penetration 
Resistance Test 2, and shall allow no penetration of the Phi-X-174 bacteriophage for at least 1 
hour.   

 
4. Add a new paragraph 7.4.3.3.1 to read as follows: 

7.4.3.3.1 As an alternative to 7.4.3.3, Class 3 glove seams shall be permitted to be tested for 
resistance to liquid or bloodborne pathogens as specified in Section 8.34, Viral Penetration 
Resistance Test 2, and shall allow no penetration of the Phi-X-174 bacteriophage for at least 1 
hour. 

 
5. Add a new paragraph 7.5.3.3.1 to read as follows: 

7.5.3.3.1 As an alternative to 7.5.3.3, Class 3R glove seams shall be permitted to be tested for 
resistance to liquid or bloodborne pathogens as specified in Section 8.34, Viral Penetration 
Resistance Test 2, and shall allow no penetration of the Phi-X-174 bacteriophage for at least 1 
hour.  

 
6. Add a new paragraph 7.6.3.2.1 to read as follows: 

7.6.3.2.1 As an alternative to 7.6.3.2, Class 4 glove seams shall be permitted to be tested for 
resistance to liquid or bloodborne pathogens as specified in Section 8.34, Viral Penetration 



Resistance Test 2, and shall allow no penetration of the Phi-X-174 bacteriophage for at least 1 
hour. 

 
7. Revise 7.7.3.2 to read as follows: 

7.7.3.2 Class 4R glove materials and seams shall be tested for resistance to liquid or 
bloodborne pathogens as specified in Section 8.21 8.20, Viral Penetration Resistance Test 1, 
and shall allow no penetration of the Phi-X-174 bacteriophage for at least 1 hour. 

 
8. Add a new paragraph 7.7.3.2.1 to read as follows: 

7.7.3.2.1 As an alternative to 7.7.3.2, Class 4R glove seams shall be permitted to be tested for 
resistance to liquid or bloodborne pathogens as specified in Section 8.34, Viral Penetration 
Resistance Test 2, and shall allow no penetration of the Phi-X-174 bacteriophage for at least 1 
hour.  

 
9. Revise 7.7.4.2 to read as follows: 

7.7.4.2 Class 4R footwear upper material shall be tested for resistance to liquid or bloodborne 
pathogens as specified in Section 8.21 8.20, Viral Penetration Resistance Test 1, and shall 
allow no penetration of the Phi-X-174 bacteriophage for at least 1 hour. 

 
10. With the addition of new section 8.34, revise the title of Section 8.20 to read “Viral 
Penetration Resistance Test 1” and all paragraphs that reference Section 8.20, specifically 
within the following paragraphs: 

7.2.2.7, 7.2.2.8.4, 7.2.3.7, 7.2.4.7, 7.3.2.7, 7.3.2.8.4, 7.3.3.7, 7.3.4.7, 7.4.2.2, 7.4.2.10.5, 
7.4.3.3, 7.4.4.3, 7.5.2.2, 7.5.2.10.4, 7.5.3.3, 7.5.4.3, 7.6.2.1, 7.6.3.2, 7.6.4.2, 7.7.2.1, 
7.7.2.9.1,  

 
11. Revise 8.20.4.1 to read as follows: 

8.20.4.1 Biopenetration resistance testing shall be conducted in accordance with ASTM 
F1671/F1671M, Standard Test Method for Resistance of Materials Used in Protective Clothing 
to Penetration by Blood-Borne Pathogens Using Phi-X174 Bacteriophage Penetration as a 
Test System, Procedure A. 

 
12. Add a new Section 8.34 to read as follows: 

8.34 Viral Penetration Resistance Test 2. 
8.34.1 Application. This test shall be applied to whole gloves where elected in lieu of separate 
glove material and glove seam testing. 
8.34.2 Sample Preparation. 
8.34.2.1 Samples for conditioning shall be whole gloves in size large. 
8.34.2.2 Samples shall be conditioned as specified in 8.1.2. 
8.34.3 Specimens. A minimum of three specimens shall be tested. 
8.34.4 Procedure. Liquid penetration resistance testing shall be conducted in accordance with 
ASTM F1671/F1671M, Standard Test Method for Resistance of Materials Used in Protective 
Clothing to Penetration by Blood-Borne Pathogens Using Phi-X-174 Bacteriophage 
Penetration as a Test System, with the following modifications: 
(1)* The test shall be performed by placing a sufficient volume of nutrient broth into a vessel 

sized such that the height of the bacteriophage suspension is 50 mm ± 5 mm (2 in. ± 3∕16 
in.) below the specimen glove thumb crotch. 

(2) The vessel described in 8.34.4.1(1) shall permit sterilization and shall have a means for 
sampling the nutrient broth once the specimen is in place. 



(3) The specimen shall be turned inside out such that all interior surfaces are on the exterior. 
(4) The inverted specimens shall be immersed in the nutrient broth inside the vessel and shall 

be positioned such that the distance from the top of the vessel to the middle finger of the 
glove is at least 180 mm (7 in.).  

(5) The excess top of the inverted specimen shall be stretched over and down the exterior 
sides of the vessel. 

(6)* A method of providing a sterile and liquidtight seal shall be applied both to the edge of 
the overlapping specimen and to the top of the specimen to keep the inverted specimen in 
place within the vessel and to prevent any liquid transfer from inside the specimen. 

(7) The specimen shall be carefully filled with a sufficient volume of Phi-X-174 
bacteriophage suspension such that the height of the bacteriophage suspension is 
approximately 25 mm ± 2.5 mm (1 in. ± 3∕32 in.) higher than the outside level of the 
nutrient broth. 

(8) To determine that the specimen was not contaminated, 5 mL (0.2 fl oz) of nutrient broth 
shall be removed from the interior of the specimen and assayed. 

(9) The vessel shall be placed on the platform of an orbital shaker and shaken at a speed of 
100 rpm +10/-0 rpm for a period of 1 hour, +5/-0 minutes. 

(10) At the end of 1 hour +5/-0 minutes, the vessel shall be removed from the orbital shaker 
and the specimen carefully removed to an area away from the vessel. 

(11) Care shall be exercised to eliminate any accidental external transfer or aerosolization of 
the bacteriophage suspensions in the interior of the specimen that could potentially 
contaminate the remaining nutrient broth inside the vessel.  

(12) The nutrient broth inside the vessel shall be carefully transferred to a sterile bottle and 
assayed for the presence of Phi-X-174 bacteriophage. 

8.34.5 Report. The pass/fail result for each specimen shall be recorded and reported. 
8.34.6 Interpretation. A failure of any specimen shall constitute failure of the material. 

 
Substantiation:  The proposed amendment provides an alternative method for the viral penetration 
resistance evaluation of full gloves based on methodology that has already been part of a related 
standard (NFPA 1999 on Emergency Medical Protective Clothing and Ensembles, 2018 Edition). The 
proposed changes maintain the existing procedures for evaluation cut specimens from gloves, 
particularly for seams, but offer an alternative whereby the entire glove can be evaluated for viral 
penetration resistance. Since the proposed procedures would in essence evaluate all seams as well as the 
majority of the exposed glove surface area, the alternative procedures can be considered to be at least 
equivalent, if not more rigorous. In addition, since the whole glove is evaluated, any problems that arise 
from the non-uniform profile of samples being appropriately sealed onto a flat surface of the test cell are 
avoided. 
 
Emergency Nature:  The proposed TIA intends to correct a circumstance in which the revised NFPA 
Standard has resulted in an adverse impact on a product or method that was inadvertently overlooked in 
the total revision process or was without adequate technical (safety) justification for the action.   
 
The viral penetration resistance test currently specified in NFPA 1994 was originally intended to test 
materials and simple seams; however, its application to more complex clothing systems now included in 
the 2018 edition of the standard has led to difficult test challenges because the test cell cannot easily 
accommodate non-uniform, varying profiles. Moreover, given the inability of the test procedures to 
easily detect wicking-based false positive results, difficulties arise in the testing of complex seam 
samples now required for ensemble products. These circumstances have results on an adverse impact on 
certain products where complex seams are present.  



Anyone may submit a comment by the closing date indicated above.  Please identify the TIA number and 

forward to the Secretary, Standards Council.      SUBMIT A COMMENT
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