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Executive Summary 
 

The performance of Vermop (VM) and Johnson Diversey (JD) microfibre cloths were 
assessed after 1, 150 and 350 wash cycles in an Otex Laundry System, in addition 
cloths receiving 250 cycles of conventional detergent washing were also assessed. 
The assessment was carried out by comparing the ability of the washed cloths to 
remove bacteria from contaminated stainless steel coupons. In order to simulate how 
microfibre cloths are used, a Crock Meter was employed to wipe cloth samples 
across the surface of the contaminated coupons in a reproducible manner. The 
efficiency of the cloths was determined by comparing the number of bacteria 
recovered from wiped surfaces with the number recovered from control surfaces.  

The results indicate that the Otex laundry system (1, 150 and 350 cycles) did not 
have a significant impact on the performance of Johnson Diversey or Vermop 
microfibre cloths. The only significant differences seen occurred when Vermop cloths 
having received 1 Otex wash cycle were compared with Johnson Diversey cloths 
which had received 150 and 350 Otex wash cycle. This suggests that new cloths 
may require a number of cycles before they reach optimum performance.  

There were no significant differences found between the conventionally washed 
cloths and any of the other cloths tested. However, the performance of the 
conventionally washed cloths was more variable than the Otex washed cloths.  
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1 Introduction  

The aim of this investigation was to assess the impact of washing regimes on the 

cleaning efficiency of microfibre cloths. The performance of Vermop (VM) and 

Johnson Diversey (JD) microfibre cloths were assessed after 1, 150 and 350 wash 

cycles in an Otex Laundry System, in addition cloths receiving 250 cycles of 

conventional detergent washing were also assessed.  

The assessment was carried by comparing the ability of the washed cloths to remove 

bacteria from contaminated stainless steel coupons. In order to simulate how 

microfibre cloths are used, a Crock Meter (Figure 1) was employed to wipe cloth 

samples across the surface of the contaminated coupons in a reproducible manner. 

The efficiency of the cloths was determined by comparing the number of bacteria 

recovered from wiped surfaces with the number recovered from control surfaces.  

 

Figure 1. Crock Meter with Test Coupons and Cloth Samples Attached 

2 Experimental Procedure  

2.1 Testing Approach  

Three cloths were tested per washing regime with each cloth being tested against 

three contaminated coupons giving nine replicates per washing regime.  The 

efficiency of each set of cloths was assessed on the basis of a log10 reduction in the 

number of bacteria recovered from the coupons. This was calculated as the 

difference between the numbers of bacteria recovered from control coupons vs the 

number recovered from the test coupons. Three control coupons were used per 

washing regime, these coupons were prepared and treated in exactly the same 

manner as the test coupons.   

2.2 Test Culture  

This investigation used 24 hour broth cultures of Staphylococcus aureus (NCIMB 
9518) grown in Tryptone Soya Broth (TSB) (LabM Lab-004) at 37 oC.  

Cloth Sample 

Test Coupons 
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2.3 Preparation of Test and Control Coupons  

This investigation used 4 cm2 stainless steel coupons prepared in line with the 

approach outlined in BSEN 13697 [1]. Prior to use the coupons were soaked in a 5% 

v/v Decon 90 solution for 1hour. They were then rinsed in sterile water and 

transferred to 70% IPA for at least 15 minutes.  They were then dried using a yellow 

Bunsen burner flame. The coupons were then contaminated with 0.1ml of S. aureus 

suspension allowed to dry in a Class II safety cabinet for a minimum of 30mins.  

2.4 Preparation of Test Cloths  

The test cloths were provided in sterile stomacher bags. The cloths were prepared in 

a Class II safety cabinet using sterile gloves and implements. The Cloths were cut 

into 6 cm2 pieces and transferred to sterile bags prior to testing.  

2.5 Recovery of Bacteria from Test Coupons, Control Coupons and 
Cloths 

Bacteria were recovered from test and control 

coupons in line with the approach outlined in 

BSEN 13697 [1]. This involved the use of sterile 

containers containing 5g of glass beads and 10 

ml of sterile maximum recovery diluent (MRD) 

(LabM Lab-103). The recovery process involves 

placing the coupons contaminated side down on 

the bed of glass beads and placing the 

containers on an orbital shaker for 15 minutes at 

150 rpm.  

The numbers of bacteria recovered from the 

coupons were enumerated by plating out 2 x 1ml 

samples and 2 x 4ml1 samples of the MRD in 

Tryptone Soya Agar (TSA) (LabM Lab-011) and 

incubated at 37 oC for 24 hours. Any bacteria still 

present on the coupons were enumerated by 

overlaying the coupons with TSA (Figure 2) and 

incubating as specified above.  

The number of bacteria present on the cloths 

after testing was determined by placing the 

sample in a sterile stomacher bag with 10 ml of 

sterile MRD and stomaching for 10 minutes. The 

numbers of bacteria recovered from the cloth 

samples were enumerated by plating out 2 x 1ml 

samples and 2 x 2 ml samples of the MRD in 

                                                      
1
 150 cm diameter Petri dishes used.  

Figure 2. Test Coupon Overlaid 
with TSA 

Figure 3. Test Cloth Overlaid 
with TSA 
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Tryptone Soya Agar (TSA) (LabM Lab-011). Any bacteria still present on the cloth 

sample were enumerated by overlaying the cloth with TSA1 (Figure 3) and incubating 

as specified above.  

2.6 Testing Regime   

Three test coupons were fixed to the Crock meter bed (Figure 1). Prior to 

testing the cloth samples were sprayed four times with sterile water 

(approximately 3.8 ml). The cloth samples were then attached to the Crock 

meter head (6.5 cm diameter) using a rubber band. The cloth samples were 

handled with sterile gloves and care was taken to ensure the rubber band did 

not touch the test surface of the cloth.  

The test cloths were then wiped across the coupons 10 times at a speed of 30 

rpm. After wiping the numbers of bacteria remaining on the test coupons and 

the test cloths were determined as outlined in Section 2.5. 

Cloth samples were analysed in an order that was independent of the number 

of wash cycles they had received, i.e. they were not analysed in any specific 

order.   

2.7 Statistical analysis  

All statistical analysis was carried out using SPSS V12.0.1 for Widows.  

3 Results  

The log reduction values for all the microfibre cloths tested are listed in Table 1 and 

presented graphically in Figure 1 (raw data can be found in the appendix). Log 

reduction values for all microfibre cloths tested were compared via Analysis of 

Variance (Anova) and a Tukey HSD post hoc test. The validity of this approach was 

establishing by ensuring that the data distributions were not significantly different to a 

normal distribution using a Kolmogorov-Smirnov test (No significant difference at 

95% confidence limits).  

 

Micro Fibre Samples  
 

Johnson Diversey Vermop 

Treatment  Otex CDW Otex 

Wash 
Cycles 

1 150 350 250 1 150 350 

Mean Log 
Reduction  

2.1 2.2 2.3 2.0 1.6 1.8 2.1 

± SD 0.3 0.4 0.3 0.4 0.2 0.3 0.3 

CDW = Conventional Detergent Wash 

Table 1. Log Reduction Data 
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Figure 1. Log Reduction Values 

 

Although both sets of data suggest a general increase in the log reduction values statistical 

analysis (Table 2) indicated that: 

• there are no significant differences between the performance of 1, 150 and 350 wash 

cycle Otex treated JD cloths (p ≥ 0.05); 

• there are no significant differences between the performance of 1, 150 and 350 wash 

cycle Otex treated VM cloths (p ≥ 0.05); 

• there are no significant differences between the performance of any of the Otex 

treated cloths and the conventional detergent washed cloths (p ≥ 0.05); 

• VM cloths receiving 1 Otex cycle had significantly poorer performance than JD cloths 

receiving 150 and 350 wash cycles.  
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 JD 1 JD 150 JD 350 VM 1 VM 150 VM 350 
Conventional 

250 

JD 1  � � � � � � 

JD 150 �  � � � � � 

JD 350 � �  � � � � 

VM 1 � � �  � � � 

VM 150 � � � �  � � 

VM 350 � � � � �  � 

Conventional 250 � � � � � �  

� = Significant Difference at 95% CLs, � = No Significant Difference at 95% CLs 

Table 2. Statistical Comparison of Log Reduction Values  

4 Discussion and Conclusions 

The Otex laundry system (1, 150 and 350 cycles) did not have a significant impact on the 

performance of Johnson Diversey or Vermop microfibre cloths when tested against 

contaminated stainless steel coupons. The only significant differences seen occurred when 

Vermop cloths having received 1 Otex wash cycle were compared with Johnson Diversey 

cloths which had received 150 and 350 Otex wash cycle. This suggests that new cloths may 

require a number of cycles before they reach optimum performance.  

There were no significant differences found between the conventionally washed cloths and 

any of the other cloths tested. However, the performance of the conventionally washed cloths 

was more variable than the Otex washed cloths.  

Generally speaking the data suggests an improvement in performance as the number of wash 

cycles increases, especially for the Vermop cloths. However, this trend is not statistically 

significant given the number of replicates analysed in this study.  
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6 Appendix 1 
 

Cloth JD 1 JD 150 JD 350 VM 1 VM 150 VM 350 
Conventional 

250 

Test Culture 
(cfu/ml) 

4.6x10
4
 3.6x10

4
 2.6x10

4
 3.0x10

4
 4.5x10

4
 4.6x10

4
 3.7x10

4
 

Cfu’s added to 
coupons  

4.6x10
3
 3.6x10

3
 2.6x10

3
 3.0x10

3
 4.5x10

3
 4.6x10

3
 3.7x10

3
 

Average cfu’s 
recovered from 
control coupons 
(±SD) 

3.3x10
3 

± 
2.7x10

2
 

1.6x10
3 

± 
9.5x10

1
 

2.0x10
3 
± 

1.3x10
2
 

1.5x10
3 
± 

2.4x10
2
 

2.4x10
3 
± 

7.4x10
2
 

3.3x10
3 
± 

2.6x10
2
 

1.8x10
3 
± 

1.7x10
2
 

% Recovery  72 44 77 50 53 72 49 

Table A1. Summary of Viable Count Data. 
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Table A2. JD Cloth 1 Otex Cycles. 

 
Table A3. JD Cloth 150 Otex Cycles. 

 
Table A4. JD Cloth 350 Otex Cycles. 
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Table A5. VM Cloth 1 Otex Cycles. 

 
Table A6. VM Cloth 150 Otex Cycles. 

 
Table A7. VM Cloth 350 Otex Cycles. 

 
Table A8. JD Cloth Conventional Detergent Washing 250 Cycles. 
 


