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1. INTRODUCTION 
 
 

The use of microfibre technology within a healthcare environment has been well documented 
in providing an improvement in hygiene standards. However without the provision of good 
laundry facilities the system is of no value. Current hospital guidelines utilise wet heat as a 
method of disinfection, which does not always provide sufficient disinfection particularly in 
terms of spore forming bacteria, such as Clostridium difficile. In addition thermal disinfection 
is also totally reliant on the operator to select the correct program and the washer to maintain 
the specified temperature for the given contact time.  
 
An alternative laundry method has been introduced and established utilising the second 
strongest bactericide known to man, ozone. This system, OTEX, developed by JLA has been 
introduced into a wide range of healthcare establishments, with the approval from several 
NHS Infection Control teams.  
 
Due to the financial commitment in employing microfibres confirmation of the effect of ozone 
on the microfibres was requested. This report documents the work carried out investigating 
the condition of microfibre exposed to disinfection processes involving temperature and 
ozone under both laboratory and site conditions. The objective of this study was to establish 
whether ozone caused any detrimental effect on the condition and integrity of the fibres 
affecting their performance in comparison to traditional thermal disinfection techniques.  
 
 
 

2.  METHODOLOGY 
 
Microfibres are generally a blend of polyester and polyamide, which have undergone a 
process splitting the yarn into thousands of tiny fibres. This creates a structure with a vast 
surface area capable of working effectively in both wet and dry conditions. Laboratory tests 
have been carried out to include samples, which had undergone 100 washes under 
laboratory conditions with additional site samples obtained, which had been processed with 
up to 250 OTEX washes and 500 thermal wash cycles. This allowed an assessment into the 
condition of the microfibre cloths under both thermal and ozone disinfection wash processes.  
 
Tests conducted concentrated on the following: 

• Measuring the effect on colour from the process 
• Absorbency   
• Loss in surface area ie shrinkage.  
• Electron microscope imaging on the materials by an independent laboratory, to 

provide photographic evidence on the condition of the materials. As a forensic 
laboratory this work was also accompanied by impartial expert opinion on the fibre 
samples.   
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3. TEST RESULTS. 
 

 
TABLE 1: Colour Loss  
 
 

% Loss in Colour Laboratory Controlled Samples % Colour Loss Site Specific Samples 

Wash Process 20 
Washes  

40 
Washes 

60  
Washes 

80 
Washes 

100 
Washes Site Process 

Estimated 
Number of 

Wash 
Cycles 

% Loss in 
Colour 

OTEX 
No tumble 

drying 
010.680 

35 42 47 49 50 
Hospital A  

(QEII) 
010.674  

OTEX With 
Tumble Dry 

140F 
 250  26 

OTEX with 
tumble drying at 

180F 
010.680 

43 50 50 55 66 
Hospital B 
(Rochdale)  

015.026 
  90 13 

Thermal 
Disinfection 
with tumble 

drying at 180F 
010.680 

1 3 4 4 4 
Hospital C 

(CRH) 
010.362 

Thermal 
Disinfection 
With Tumble 

Dry 180F Approaching 
500 

 
 

32 
 

 
 
Microfibre Batch Number Given In Italics  
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TABLE 2: % Loss in Surface Area (Shrinkage)   
 
 

% Loss in Surface Area Laboratory Controlled Samples   % Loss in Surface Area Site Specific Samples 

Wash Process 20 
Washes 

40 
Washes 

60  
Washes 

80 
Washes 

100 
Washes 

Site Process 

Estimated 
Number of 

Wash 
Cycles 

% Loss in 
Surface 

Area 

OTEX 
No tumble drying 

010.680 
4.6 4.6 6.1 2.5 2.5 

Hospital A 
(QEII) 

010.674  

OTEX With 
Tumble Dry 

140F  
 250  5 

OTEX with tumble 
drying at 180F 

010.680 
9.1 13.8 9.1 10 9.6 

Hospital B 
(Rochdale) 
 015.026 

 
  90 

 
12 

Thermal Disinfection 
with tumble drying at 

180F 
010.680 

12.9 15 16 20 23 

Hospital C 
(CRH) 

010.362 
 

Thermal 
Disinfection 

With 
Tumble Dry 

180F Approaching 
500 32 

 
 
Microfibre Batch Number Given In Italics 
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TABLE 3: % LOSS IN ABSORBENCY 

 

% Loss in Absorbency Laboratory Controlled Samples  % Loss in Absorbency Site Specific Samples 

Wash Process 20 
Washes 

40 
Washes 

60  
Washes 

80 
Washes 

100 
Washes Site Process 

Estimated 
Number of 

Wash 
Cycles 

% Loss in 
Absorbency 

OTEX 
No tumble drying 

010.680 

  Hospital 
A  

(QEII) 
010.674  

OTEX With 
Tumble Dry 

140F  
 250 

No measurable 
reduction in 
absorbency 
from new  

OTEX with tumble 
drying at 180F 

010.680 

No measurable reduction in absorbency from new 

Hospital B 
(Rochdale) 

015.026 
90 37 

Thermal Disinfection 
with tumble drying at 

180F 
010.680 

20 20 30  40 
Hospital C 

(CRH) 
010.362 

Thermal 
Disinfection 

With 
Tumble Dry 

180F 
 

Approaching 
500 

 

 50 

 
 

 
Microfibre Batch Number Given In Italics
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4. INDEPENDENT SCIENTIFICS RESULTS 
 
 Independent reports (Appendix B) on the condition of microfibres were 
commissioned. Samples were sent to Scientifics Ltd, Derby forensic section 
unidentified with the process to provide an unbiased opinion of their condition. The 
reports conclude that no evidence of chemical attack from ozone was found.  

 
 
 

5. CONCLUSION & RECOMMENDATIONS 
 

The results of the laboratory tests together with the independent reports and electron 
microscope images provide documentary evidence that OTEX, ozone disinfection 
laundry system does not have any detrimental effect on the microfibre integrity. In 
comparison there is evidence to suggest that damage does occur with current 
laundry practices. Thermal disinfection and tumble-drying at high temperatures as 
recommended by the HSG guidelines and in accordance with manufacturers care 
labels.  
 
Whilst it is clear that there is a significant effect on colour from both traditonal and 
OTEX wash cycles, the manufacturer does claim that a loss in colour does not affect 
the performance of the cloths1. The loss in colour under laboratory conditions is more 
pronounced due to the absence of any soil, bacteria or detergent in the laboratory 
controlled tests. Standardisation of the ozone process together with the use of colour 
care detergents, also recommended by the manufacturer1 could further minimise the 
loss in colour and should be investigated further.  
 
Microfibre laundering via OTEX has been carried out at several sites including 
nursing homes and hospital with no adverse reports on their performance. Indeed 
BUPA which has currently 12 OTEX trial sites have been processing microfibre for 
over   three years with ozone.   
 
To summarise the combination of a controlled method of cleaning hard surfaces as 
provided by the microfibre, together with full training support by the suppliers can only 
be enhanced and validated by the laundering in the most efficient disinfection 
process available employing ozone, OTEX. 
 

   
6. REFERENCES 
 
 
 1. Recommendations from ACT® for washing cycle. Actex®, source and date unknown.
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Table 1: Loss in Colour Laboratory Controlled Samples 
 
 

 
 

Table 2: Loss in Colour Site Samples  
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Table 3:  Loss in Surface Area Laboratory Controlled Samples 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Table 4: Loss in Surface Area Site Sample 
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Microfibre 
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Table 6: Loss in Absorbency Site Samples 
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APPENDIX B:    
SCIENTIFICS LTD REPORTS 

 
Please note: The attached extracts are 

taken from original documents from 
Scientifics, which contain other data, 

which is out of the remit of this work. Full 
signed copies are available on request.  
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Laboratory Description of samples sent to Scientifics Ltd, Derby. 
 

Reference F0325/06 – Electron microscopy of microfibre cloths 
 March 2006 

 
 

Sample ID:  Description 

JLA A 
 40 OTEX Washes  

JLA B 
 40 OTEX Washes & Tumble Dry  

JLA C 
 40 Thermal & Tumble Dry  

JLA D 
 

100 OTEX Washes 
 

JLA E 
 100 OTEX Washes & Tumble Dry  

JLA F 
 100 Thermal & Tumble Dry  

QE2 1 
 250 OTEX Washes & Tumble Dry  

QE2 2 
 250 OTEX Washes & Tumble Dry  

 
  
 

Reference F2111/06 – Electron microscopy of microfibre cloths 
November 2006 

 
 

Sample ID:  Description 

B Hospital B Rochdale 

E Hospital C CRH 
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Dear Jackie  
 
The purpose of this work was to carry out a microscopic examination of the structure of 
various microfibre cloth samples, and to comment of their gross structure and the 
appearance of the individual fibres.  The table below lists the samples received and a 
description of the visual findings of the examination on these two levels. 
 
 

Sample Gross appearance Fibre appearance 

JLA A 
 

Tight loops of fibres, still regularly arranged 
visibly in rows 

Ribbon like fibres, virtually no 
damage/twisting noted 

JLA B 
 

Tight loops of fibres, still regularly arranged 
visibly in rows 

Ribbon like fibres, very few 
twisted/damaged fibres noted 

JLA C 
 

Tight loops of fibres, still regularly arranged 
visibly in rows 

Majority of fibres ribbon like, 
noted some twisting and small 

areas of knotted fibres 

JLA D 
 

Fibres still in discernible loops, however 
visibly looser 

Ribbon like fibres, very little 
damage/twisting noted 

JLA E 
 

Tight loops of fibres, still regularly arranged 
visibly in rows 

Majority of fibres show some 
twisting, although minimal, 
remainder are smooth and 

ribbon like 

JLA F 
 

Tight loops of fibres, still regularly arranged 
visibly in rows 

Majority of fibres show some 
twisting, although minimal, 
remainder are smooth and 

ribbon like with occasional small 
knotted sections 

QE2 1 
 

Tight loops of fibres, still regularly arranged 
visibly in rows 

Ribbon like fibres, virtually no 
damage/twisting noted 

QE2 2 
 

Tight loops of fibres, still regularly arranged 
visibly in rows 

Fibres appear twisted/damages 
at top of loops, remainder all 

ribbon like 

Jackie Hook 
Otex Bio-Systems 
Meadowcroft Lane 
Ripponden 
West Yorkshire 
HX6 4AJ 
  

Scientifics Limited 
500 London Road 
Derby DE24 8BQ 
 
Tel:   01332 268440  
Fax:  01332 268441  
 
3rd March 2006 
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The visual examination of these samples showed no evidence of systematic chemical 
damage to the structure of the cloths or to the individual fibres.  The damage that was noted 
is entirely more consistent with physical ‘wear and tear’, that is to say the twisting of 
individual fibres and general stretching of the loops of arranged fibres. 
 
I hope that this information is of use to you.  
 
 
 
 
Yours sincerely 
Adam Booker 
Forensic Team Leader 
Direct: 01332 268440 
e-mail: adam.booker@scientifics.com 
www.scientifics.com 
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Dear Jackie 
 

Laboratory reference F2111/06 – Electron microscopy of microfibre 
cloths 
 
The purpose of this work was to carry out a microscopic examination of the structure of 
various microfibre cloth samples, and to comment of their gross structure and the 
appearance of the individual fibres.  The table below lists the samples received and a 
description of the visual findings of the examination on these two levels. 
 

Sample Gross appearance Fibre appearance 

B 
  

Tight loops of fibres, still 
regularly arranged visibly in 

rows 

Ribbon like fibres, a few 
twisted/damaged fibres 

noted 

E 
  

Loops of fibres, still regularly 
arranged visibly in rows 

Vast majority of fibres are 
still ribbon like.  Small 

number are badly twisted. 

 
The visual examination of these samples showed no evidence of systematic chemical 
damage/erosion to the structure of the cloths or to the individual fibres.  The damage that 
was noted is entirely more consistent with physical ‘wear and tear’, that is to say the twisting 
of individual fibres and general stretching of the loops of arranged fibres.  I include with this 
report digital copies of the micrographs of each sample of cloth. 
 
I hope that this information is of use to you.  
 
Yours sincerely 
  
Adam Booker 
Forensic Team Leader 
Direct: 01332 268443 
e-mail: adam.booker@scientifics.com 
www.scientifics.com 

 

Jackie Hook 
Otex Bio-Systems 
Meadowcroft Lane 
Ripponden 
West Yorkshire 
HX6 4AJ 
  

Scientifics Limited 
500 London Road 
Derby DE24 8BQ 
 
Tel:   01332 268440  
Fax:  01332 268441  
 
 
29th of November 2006 
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APPENDIX C: 
SCIENTIFICS LTD ELECTRON 

MICROSCOPE IMAGING 



 

- 17 - 

 

Electron Microscope Images: Microfibres After 40 OTEX Washes No 
Tumble Drying 
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Electron Microscope Images: Microfibres After 40 OTEX Washes & 
Tumble Drying @180F 
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Electron Microscope Images: Microfibres After  40 Thermal Washes & 
Tumble Drying @ 180F 
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Electron Microscope Images: Microfibres After 100 OTEX Washes No 
Tumble Drying 
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Electron Microscope Images: Microfibres After 100 OTEX Washes &  
Tumble Drying @180F 
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Electron Microscope Images: Microfibres After 100 Thermal Washes &  
Tumble Drying @180F 
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Electron Microscope Images: Hospital A QEII   Trial Microfibres After 250 
OTEX Washes & Tumble Drying @180F – 140F 
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Electron Microscope Images: Hospital B Microfibres After 90 Thermal  
Washes & Tumble Drying @180F  
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Electron Microscope Images: Hospital C Microfibres After 500 Thermal 
Washes  
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