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Introduction

An important benefit of the Xeros process is the ability to perform 
low temperature (ambient) washing with the same level of hygiene 
as conventional high temperature washing. The motivation for the 
test described below was to establish that the hygiene performance 
of the Xeros process is comparable to that of a standard 
149oF/65oC wash, as currently used in the trade in the US.

Test Method
Inoculation with Five Bacterial Strains

Five test bacteria were used; these are listed in Table 1.
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Bacteria Source

 Staphylococcus Aureus Respiratory tract, skin

Pseudomonas. Aeruginosa Soil

 E.Coli Faecal matter

Enterococcus Hirae Faecal matter

Klebsiella Pneumoniae Faecal matter

Table 1. Test Bacteria Used

Bacteria such as these are commonly encountered in dirty laundry 
washloads. 

Culture grown representation of  

E.Coli bacteria
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Cotton cloths of approximately 10 x10 cm (2.5 x 2.5 inches), 
weighing 1.8g/0.064oz, were inoculated with 1ml/0.0338 fl. 
oz of a suspension of each bacteria type at the laboratories of 
Microbiological Consultant Services (MCS, Tideswell, Derbyshire, 
UK). Each bacteria type was inoculated on a separate cloth. These 
were transported to Xeros Ltd. (Sheffield, UK) in sterile plastic bags 
for wash treatments. The level of inoculation was approximately108 

colony-forming units (cfu) per cloth. This represents a high level of 
bacterial contamination compared to a normal washload. 

Inoculated cotton cloths were pinned to cotton towels. Each 
bacteria type was used to inoculate 2 cotton cloths per washload. 
These were washed with 20kg/44.1lbs of ballast (mixed cotton) 
and 20 sebum sheets (type SBL 2004, from WFK Testgewebe 
GmbH, D-41379, Bruggen, Germany). Sebum is an oily substance 
secreted by human skin which attaches to clothing. Sebum sheets 
were therefore added to the ballast to re-create conditions found 
in usual washloads. Washing was carried out in a Xeros machine at 
temperatures and with hygiene agents listed in Table 2.

In all cases 250g of Xeros PACK 1 biological detergent was added 
to machines at start of the wash.

The bead type and bead:water:cloth ratio chosen for the Xeros 
process were typical for this type of cleaning. Standard Xeros cycle 
time, including 3 rinses, were used at 68oF (20oC). Either 200g or 
300g of Xeros low temperature hygiene liquid, PACK 2, was added in 
the first rinse. Sodium hypochlorite, hydrogen peroxide solution, and 
thermal disinfection were used as controls at 68oF (20oC), 104oF 
(40oC), and 149oF (65oC) respectively, as shown in Table 2.

Xeros detergent packs 1 and 2 were 

used in testing procedures

Sodium 
Hypochlorite 

Solution

200g Xeros  
PACK 2

300g Xeros 
PACK 2

Hydrogen 
Peroxide 
Solution

Thermal  
Disinfection

Quantity of 

hygiene agent

90g of 15% 

solution
200g 300g

150ml of 6% 

solution
none

Time of addition In rinse In rinse In rinse In rinse NA

Temperature 68oF/20oC 68oF/20oC 68oF/20oC 104o F/40oC 149oF/65oC

Table 2. Wash Conditions
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Any bacteria in the wash outs were 

allowed to grow on a culture medium at 

appropriate temperatures for 1-3 days, 

as required for the bacteria.

After washing, the inoculated cloths were recovered and 
immediately transported in sterile plastic bags to MCS. At MCS 
the cloths were immersed in 9ml/0.304 fl. oz of an aqueous 
solution and vigorously agitated to wash out any bacteria 
remaining. Any bacteria in the wash outs were allowed to grow on 
a culture medium at appropriate temperatures for 1-3 days, as 
required for the bacteria. At the end of this time, the number of 
bacteria on the cloths (expressed as colony-forming units/cloth) 
were counted. The results are shown in Table 3. Bacteria were 
also extracted from inoculated cloths which had not been washed 
and results from these are also shown in Table 3 under “unwashed 
cloth”.

Sodium 
Hypochlorite 

Solution

200g 
Xeros 

PACK 2

300g Xeros  
PACK 2

Hydrogen  
Peroxide Solution

Thermal 
Disinfection

Temperature 68oF/20oC 68oF/20oC 68oF/20oC 104oF/40oC 149oF/65oC

Unwashed cloth >107* >107* >107* >107* >107*

After Wash

S. Aureus <10 <10 <10 2 x104 <10

Pseudomonas. 

Aeruginosa
<10 2x104 8x102 9x103 <10

E.Coli <10 <10 <10 3x103 <10

Enterococcus 

Hirae
1.6x104 <10 <10 3x105 <10

Klebsiella 

Pneumoniae
9.2x105 <10 <10 3x105 <10

*in unwashed cloths, there were over 107 colony-forming units per cloth for all bacteria 

Table 3. Bacterium levels (colony-forming units per cloth) before and after washing
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Conclusions

The disinfecting efficacy of the Xeros ambient wash with 300g of 
PACK 2 is comparable to that of thermal disinfection 149oF/65oC 
wash for 4 bacteria and similar for the fifth one without the 
energy cost of the thermal method. That is equivalent to killing 
off 99.9999% or greater of 4 bacteria and 99.99% or greater of 
Pseudomonas Aeruginosa. The disinfecting efficacy of the Xeros 
ambient wash with 300g of PACK 2 is superior to that of sodium 
hypochlorite without the known disadvantages of hypochlorite.

These results only apply to the specific detergent system used 
here; if the quantity of any component of the detergent system is 
changed, different results in a head-to-head comparison may be 
expected. Accordingly, end users should obtain advice from Xeros on 
the appropriate detergent system in hygiene-sensitive applications, 
as with any laundering process.

Appendix

MCS (www.mcs.net.uk)  is accredited by the UK Accreditation Service (UKAS) to perform Aerobic Total Viable Count 

tests for all 5 bacteria used.
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About Xeros

Xeros is changing the way textiles are cleaned. Using patented 
polymer bead technology, the Xeros System for commercial cleaning 
uses up to 80% less water, 50% less energy, and approximately 
50% less detergent, and delivers superior cleaning results compared 
to conventional washing. Xeros was recently awarded a Bronze 
Medal in the prestigious Edison Awards; was named a top invention 
by TIME magazine; winner of ‘Best Technological Breakthrough’ 
in The Climate Week Awards 2011; listed in Worldwide Fund for 
Nature’s survey of global ‘Green Game Changers’; and has been 
awarded two Rushlight 2013 Awards for green innovation. Strategic 
partnerships include BASF. Xeros is headquartered in the UK with 
offices in the US and China. For additional information, please visit 
www.xeroscleaning.com.

Connect With Us:

UK Corporate Office
Xeros Ltd.
Unit 14 Evolution,  
Advanced Manufacturing Park
Whittle Way
Rotherham, S60 5BL
Catcliffe
t. + 44 (0)114 2699 656

USA Office
Xeros Inc.
250 Commercial Street, Suite 4002A
Manchester
NH 03103
t. 1-844-207-1099

www.xeroscleaning.com
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Steve joined Xeros in March, 2009. He has 

led the R&D for the company to deliver its 

revolutionary technology which replaces 

up to 80 % of the water used in conven-

tional laundry processes with re-useable, 

recyclable polymer beads. Steve is the lead 

inventor on key polymer bead,  washing 

machine, and detergent patents which 

form the backbone of the Xeros laundry 

technology. Further work both in residential 

laundry and applications beyond laundry, is 

now also well underway


