Replacement disinfectant for Hycolin

Introduction:

Following the EU ban on hycolin we needed to look for an alternative disinfectant and validate this as being effective against Mycobacterium tuberculosis.  Since we have no plumbed sinks in the CL3 lab, we required a biocide which could be autoclaved.  We tested New Hycolin, Trionic & Klercide Biocide B.  

Methods:

New Hycolin, Trionic & Klercide Biocide B: 

(1) Reduction in colony forming units after exposure:

1 mL of stationary culture H37Rv cells was mixed with 1 mL disinfectant, to give the desired final concentration. We tested New Hycolin at 2%, 5% & 20%, Trionic at 2% % 5%; Klercide Biocide B was used neat (final concentration 50%).  A sterile water control was included. For New Hycolin and Trionic, cells were exposed for 5’, 1 hour and 24 hours; for Klercide Biocide B  cells were exposed for 30s, 1’, 2’ and 5’.  After exposure 100 L of the cell suspension was diluted wiuh 900L 7H9-OADC, serial dilutions were plated onto 7H10-OADC plates and incubated at 37ºC.  Colony counts were determined after 3 weeks.

(2) Reduction in outgrowth in liquid after exposure:
1 mL of stationary culture H37Rv cells was mixed with 1 mL Trionic or Klercide Biocide B. Trionic was used at 2% and 5% final concentration, Klercide was used as supplied (final concentration 50%). For Trionic, cells were exposed for 5’, 1h & 24h; for Klercide Biocide B, cells were exposed for 30s, 1’, 2’ and 5’.  A sterile water control was included. After exposure, 100L of cell suspension was used to inoculate 4 mL 7H9-OADC in glass growth curve tubes containing a 8 mm magnetic stirring bar, in triplicate.  The OD580 of the cultures was read after 7 days incubation at 37ºC with stirring at 150rpm.

Results:

(1) Reduction in colony forming units after exposure:

	Test 1
	Time
	Cfu/mL
	Kill

	New Hycolin
	Control
	1.14E+09
	

	2%
	5 min
	1.05E+08
	1.09E+01

	2%
	1 h
	6.30E+07
	1.81E+01

	2%
	24 h
	3.60E+04
	3.17E+04

	5%
	5 min
	1.23E+09
	9.27E-01

	5%
	1 h
	7.80E+07
	1.46E+01

	5%
	24 h
	3.85E+04
	2.96E+04

	
	
	
	

	Test 2
	
	
	

	New Hycolin


	
	6.10E+08
	

	5%
	5 min
	2.55E+08
	2.39E+00

	5%
	1 h
	3.00E+08
	2.03E+00

	5%
	24 h
	3.00E+05
	2.03E+03

	20%
	5 min
	3.10E+08
	1.97E+00

	20%
	1 h
	2.15E+08
	2.84E+00

	20%
	24 h
	3.40E+03
	1.79E+05

	
	
	
	

	Test 3
	
	
	

	
	Time
	equiv. cells/mL
	kill

	
	Control
	1.98E+09
	

	Trionic  
	
	
	

	2%
	5 min
	7.20E+07
	2.75E+01

	2%
	1 h
	4.70E+07
	4.21E+01

	2%
	24 h
	3.05E+04
	6.49E+04

	5%
	5 min
	9.50E+07
	2.08E+01

	5%
	1 h
	6.90E+07
	2.87E+01

	5%
	24 h
	8.00E+02
	2.48E+06

	Klercide
	
	
	

	50%
	30 sec
	<1.00E+02*
	>1E +07*

	50%
	1 min
	<1.00E+02*
	>1E +07*

	50%
	2 min
	<1.00E+02*
	>1E +07*

	50%
	5 min
	<1.00E+02*
	>1E +07*


* the limit of detection for this assay 

(2) Reduction in outgrowth in liquid after exposure:
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Conclusions:

The only disinfectant which have a significant log reduction in a short period of time was Klercide Biocide B. This was extremely effective, giving at least7 log reduction after 30 seconds. Klercide Biocide B was the most effective of the disinfectants tested, in both assays. However because this agent contains chlorine dioxide it cannot be autoclaved, therefore it was deemed as suitable for surface decontamination of cabinets and equipment, and also for tubes taken outside of the cabinet/ cat3.  

Neither Hycolin nor Trionic were able to rapidly kill the bacteria. 5% Trionic was better than 20% New Hycolin, giving a 6 log reduction after 24h, as compared to a 5 log. The use of Trionic was considered to be suitable for our requirements, although it would require amendments to current protocols, since it is not as effective as original Hycolin.

Discussion points:

Although Trionic did not give a great reduction in cell numbers after 1 h exposure as determined by CFUs, outgrowth in liquid was more markedly affected. All of our liquid discard is autoclaved, the disinfectant is there to make wet discard easier (minimise aerosol production) and also to allow us to store discard before autoclaving.The state of the bacteria in our liquid discard tub is probably more similar to the latter than the former and so it should be more effective. 

Trionic can only therefore be considered as reducing the bacterial load in liquid waste, not eliminating it. All Trionic waste should be treated as containing live bacteria.

Klercide Biocide B was found to be very effective, we can use this to decontaminate small spills on equipment such as pipettes, we can also routinely disinfect pipettes/ other small items of equipment by wiping over with Klercide. Since this disinfectant goes off, it is important to note the date when the bottle is opened.

