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1. Revise Section 12.8.1 and add new 12.8.1.2 and new A.12.8.1.2 to read as follows: 

12.8.1 Preparation of Test Microorganisms.  
12.8.1.1 Testing shall be performed in accordance with Section 9 of ASTM E2274, Standard 
Test Method for Evaluation of Laundry Sanitizers and Disinfectants, with the following 
modifications: 
(1) The test microorganisms shall be Klebsiella pneumoniae (ATCC 4352) and Staphylococcus 
aureus (ATCC 6538). 
(2) A soil load shall not be added to the inoculum. 
12.8.1.2* Modifications in the procedures for the preparation of test microorganisms shall be 
permitted if the laboratory can demonstrate viability of alternate procedures used to prepare 
cultures for both Klebsiella pneumoniae (ATCC 4352) and Staphylococcus aureus (ATCC 
6538) to be used in the contamination step specified in 12.8.2.  
 
A.12.8.1.2 In the preparation, extraction, and analysis of bacterial contaminated specimens, 
references are made to ASTM E2274, Standard Test Method for Evaluation of Laundry 
Sanitizers and Disinfectants, which are intended to provide procedures for carrying out 
verification of sanitization procedures in inactivating or neutralizing specific bacterial 
contamination. Due to the generalized nature of the ASTM E2274 procedures, particularly as 
applied to evaluating sanitizers under ideal exposure conditions, the following guidance is 
offered to provide specific recommended procedures for meeting the requirements in Section 
12.8. 
Preparation of media, specimens, and inoculation of specimens as follows: 
(1) Grow a culture of the needed bacteria per accepted ATCC culture methods.  
(2) Prepare 6 plates of appropriate agar media for each of the bacteria used in 100 mm (4 in.) 
slippable petri dishes for the contaminated swatches and 1 more plate per bacterium for the 
noncontaminated swatches. 
(3) Perform a serial dilution of the culture and plate 200 μL of the -4, -5, and -6 to determine 
the concentration. 
(4) Use the initial bacterial concentration to determine the concentration in the inoculation 
amount. 
(5) Sterilize all specimens to be used in testing with a suitable sterilization technique. 
(6) Label all petri dishes.  
(7) Use aseptic techniques when placing all specimens in their corresponding petri dishes. 
(8) Negative control (lab and travel control) dishes should be performed first and must be 
covered with parafilm and placed directed into the refrigerator at 4oC (39oC). 
(9) Contaminate specimens with each bacterium separately to reduce cross-contamination 
possibilities. 
Once all the contaminated specimens have been inoculated, carefully place the petri dish into 
the incubator set to the same growth temperature for that bacteria.  



Allow the specimens to remain in the incubator until completely dry (continually check as over 
drying can cause low recovery results in positive controls). 
Once the specimens are dry, apply parafilm on all petri dishes except the contaminated 
laboratory control for each bacterium and place in the refrigerator. 
Ship out the necessary specimens on ice for laundering. 
Contaminated Lab Control Analysis as follows: 
(1) Place 10 mL of broth (same as growth medium used in culturing each bacterium) into three 
appropriate containers with lids. 
(2) Label the 3 containers with bacterium name then “(+)”, “(+) 10x”, and “(+) 100x” 
respectively. 
(3) Place the dry contaminated lab control into the container marked (+) and vortex or shake 
(depending on the size of the container) for 1 minute 
(4) Once the time is up, aliquot 1 mL of the (+) into the (+) 10x and 0.1 mL of the (+) into the 
(+) 100x and vortex or shake for 1 minute. 
(5) Label the 6 agar media plates that were prepared for each bacterium with the bacteria name 
then “−3” with “(+) 10x” and “3” with “(+) 100x”. 
(6) Spread plate 0.2 mL on each of the respective plates for the 10x and 100x samples and 
allow to dry before incubating the samples. 
(7) Determine the colony forming units (CFUs) and record individual results for all plates. 
Noncontaminated Lab Control Analysis as follows: 
(1) Place 10 mL of broth (same as growth medium used in culturing each bacterium) into an 
appropriate container with a lid. 
(2) Label the container with “(-)”. 
(3) Place the swatch into the broth container and vortex or shake for 1 minute. 
(3) Label 1 agar plate per bacterium with “(-)”. 
(4) Spread plate 0.2 mL from the (-) labeled container and allow to dry before incubating. 
Test Specimen Analysis as follows: 
(1) Process each bacterium separately to reduce contamination possibilities. 
(2) Prepare agar media plates for each bacterium so that each test specimen gets 3 plates (47 
mm petri dishes). 
(3) Prepare 3 containers with 10 mL of appropriate broth for each bacterium for each test 
specimen. 
(4) Label the containers and agar plates with specimen code then “1”, “10”, and “100” 
respectively. 
(5) Aseptically place the test specimen into the container with the 1 and vortex or shake for 1 
minute. 
(6) Add 1 mL of the solution made in (5) to the container labeled 10, then add 0.1 mL of the 
solution made in (5) to the container labeled 100, and vortex or shake both dilutions for 1 
minute. 
(7) Once all test specimens have been processed and their dilutions been made use a vacuum 
filtration system to filter all the test specimens and their dilutions onto filters. 
(8) Plate these filters on the corresponding prepared 47 mm agar media plates and incubate. 
(9) Determine the colony forming units (CFUs) and record individual results for all plates. 
Travel Noncontaminated Specimen Analysis as follows: 
(1) Process noncontaminated specimens that travel to the sanitization facility location in same 
way as the noncontaminated lab controls. 
Travel Contaminated Specimen Analysis as follows: 
(1) Process contaminated specimens that travel to the sanitization facility location in the same 
way as the contaminated laboratory controls. 



Sterilizer Check Specimens as follows: 
(1) Process sterilizer check specimens in the same way as the noncontaminated laboratory 
controls once these swatches are subjected to the same sterilizing cycle that was used for the 
garments and individual specimens. 

 
2. Add a new 12.8.2.7 and new A.12.8.2.7 to read as follows: 

12.8.2.7* Modifications to the procedures in 12.8.2.1 and 12.8.2.2 for the contamination of 
specimens shall be permitted if the laboratory can demonstrate consistency of bacterial counts 
as part of alternative procedures in the preparation of contaminated specimens for each 
bacterium. 
 
A.12.8.2.7 See A.12.8.1.2. 

 
3. Revise 12.8.3.1 and 12.8.3.2 to read as follows: 
 

12.8.3.1 Specimens shall be analyzed for bacterial contamination in accordance with Sections 
12.12, 13, 14.2, and 15 of ASTM E2274, Standard Test Method for Evaluation of Laundry 
Sanitizers and Disinfectants, with the following modifications: 
(1) Ultrapure, microbial free water shall be used as the water wash control. 
(2) A suitable neutralizer broth qualified in accordance with Section 14.2 of ASTM E2274 
shall be used. 
(3) (1) A 5-hour threshold shall be used to calculate the initial concentration of viable bacterial 
cells attached to the specimen that could not be estimated at the initial inoculation. 
(4) (2) A polymerase chain reaction (PCR) detection method shall be permitted to be used to 
identify and quantify the levels of microorganisms present on the test specimens. 
(5) (3) Viable bacterial levels shall be determined by colony-counting techniques for 
establishing the number of colony forming units (CFU).  
(6) (4) A minimum average of 1.0 x 104 CFU/carrier 1.0 x 103 CFU/specimen shall be able to 
be recovered for a valid test.  
(7) A minimum average of 1.0 x 104 CFU/mL in the wash water control shall be recovered for 
a valid test. 
12.8.3.2 Percent reduction and The log10 reduction shall be calculated as shown in the 
equations below determined using the following steps: 

[12.8.2.3a]  

[12.8.2.3b] 
(1) The average bacterial count for contaminated specimens that were subjected to sanitization 
will be determined separately for each bacterium and shall be converted to a log 10 value. 
(2) The bacterial count for the contaminated, traveling specimen shall be converted to a log 10 
value. 
(3) The log10 reduction shall be calculated using the equation below: 
log  reduction

 log  contaminated, traveling  log  average contamined, sanitized   
(4) The log 10 value for the bacterial count of the contaminated, control specimens shall be 
permitted to be used in place of the contaminated, travel specimen, subject to the requirement 
in 12.5.4.4.1(1). 

 



4. Add a new 12.8.3.3 and renumber/revise subsequent paragraph to read as follows:

12.8.3.3 Other control specimens including the noncontaminated specimens shall be used to
assess the viability of the procedures and the potential for cross-contamination with foreign
bacteria as needed to determine log 10 reduction due to the application of sanitization
procedures.
12.8.3.3 12.8.3.4* Modifications to the analysis procedures provided in 12.8.3.1 and through
12.8.3.3 shall be permitted if the alternative methods are able to achieve viable bacterial counts
in specimens subjected to both the sanitization process and water wash for determination of
log10 reductions for the “sanitized” contaminated specimens as compared to the contaminated,
traveling specimens.

A.12.8.3.4 See A.12.8.1.2.

Substantiation:  The specific microbiological procedures provided in Section 12.8 to contaminating, 
extracting, and analyzing specimens for bacterial levels are too generalized and require corrections to 
reflect the methodology that was used for validation of the new test method. The specification of the 
ASTM E2274 test method while helpful in guiding appropriate microbiological practices for 
evaluating the effectiveness of sanitizers contains certain requirements that are extraneous to conduct 
of the intended procedures in Section 12.8 and thus lead to potential imprecision of the testing 
procedures. Modifications have been made in the updated Section 12.8 procedures to remove non-
pertinent sections and provide clarity in the proper conduct of this testing. Annex paragraphs have 
been provided to aid in the conduct of this testing. 

Emergency Nature:  The standard contains errors and omissions that were overlooked during the 
revision process. The proposed changes also remove contradictions between ASTM E2274 test 
method and stated procedures found in 12.5 and other parts of the 12.8 section. These changes further 
provide clarifications that enable certification organizations to more consistently apply the procedures 
for verification of sanitization. 

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

mailto:TIAs_Errata_FIs@nfpa.org?subject=Comment on Proposed TIA 1473 on NFPA 1851



