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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.

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.



3. TEST RESULTS.

TABLE 1: Colour Loss

% Loss in Colour Laboratory Controlled Samples % Colour Loss Site Specific Samples
Estimated
20 40 60 80 100 . Number of % Loss in
B [PEEEES Washes | Washes Washes Washes Washes Site Process Wash Colour
Cycles
NOOHTI%E Hospital A | OTEX With
drying 35 42 47 49 50 (QEl) | Tumble Dry 250 26
010.680 010.674 140F
tum%LEé(ryvivrifgh at Hospital B
180F 43 50 50 55 66 (Rochdale) 90 13
010.680 015.026 Thermal
Disinfection
Thermal I With Tumble
Disinfection Hospital C Drv 180F :
with tumble 1 3 4 4 4 (CRH) Y Approaching
drying at 180F 010.362 500 32
010.680

Microfibre Batch Number Given In Italics




TABLE 2: % Loss in Surface Area (Shrinkage)

% Loss in Surface Area Laboratory Controlled Samples

% Loss in Surface Area Site Specific Samples

Estimated

% Loss in
20 40 60 80 100 . Number of
BIEED HeeEss Washes | Washes | Washes Washes Washes =l A Wash Sir:élge
Cycles
OTEX Hospital A | OTEX With
No tumble drying 4.6 4.6 6.1 2.5 2.5 (QEIN Tumble Dry 250 5
010.680 010.674 140F
OTEX with tumble Hospital B
drying at 180F 9.1 13.8 9.1 10 9.6 (Rochdale) Thermal 90 12
010.680 015.026 . .
Disinfection
With
Thermal Disinfection Hospital C | Tumble Dry
with tumble drying at (CRH) 180F Approaching
180F 12.9 15 16 20 23 010.362 500 32
010.680

Microfibre Batch Number Given In Italics




TABLE 3: % LOSS IN ABSORBENCY

% Loss in Absorbency Laboratory Controlled Samples

% Loss in Absorbency Site Specific Samples

Estimated
Wash Process 20 40 60 80 100 Site Process Number of % Loss in
Washes | Washes | Washes Washes Washes Wash Absorbency
Cycles
OTEX Ho;pltal OTEX With No rgea_sura_tble
No tumble drying Tumble Dry 250 reduction in
010.680 (QEIN 140F absorbency
010.674 from new
No measurable reduction in absorbency from new
OTEX with tumble Hospital B
drying at 180F (Rochdale) 90 37
010.680 015.026
Thermal
Disinfection
With
Thermal Disinfection . Tumble Dry
. ; Hospital C :
with tum1b8lg I;jrylng at 20 20 30 40 (CRH) 180F Apprggghlng 50
010.362
010.680

Microfibre Batch Number Given In Italics




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 cloths’. 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 manufacturer 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

Loss in Colour (%)

20

Microfibre
Laboratory Tests for Loss in Colour

40 60 80 100
No of Processes

OTEX Wash Only

mOTEXWash & T/Dry 180F B Thermal Wash & T/Dry

Table 2: Loss in Colour Site Samples

Loss in Colour (%)

70 ~
60 -
50
40 +
30
20 +
10 -

Microfibre
Site Tests for Loss in Colour

90

250 500
No of Processes

W Hospital A OTEX

B Hospital B Thermal # Hospital C Thermal




Table 3: Loss in Surface Area Laboratory Controlled Samples

Microfibre
Laboratory Tests for Shrinkage

Loss in Surface Area (%)

20 40 60 80 100
No of Processes

B OTEX Wash Only B OTEX Wash & T/Dry 180F B Thermal Wash & T/Dry

Table 4: Loss in Surface Area Site Sample

Microfibre
Site Tests for Shrinkage

N N W W
o o1 O O
I I I |

15

Loss in Surface Area (%)

o L]

90 250 500

No of Processes

E Hospital A OTEX B Hospital B Thermal Hospital C Thermal




Table 5: Loss in Absorbency Laboratory Controlled Samples

Microfibre
Laboratory Tests for Absorbancy

60 -

5o - OTEX Wash Processes - No measurable loss

40

30
20 1
0
20 40 60 80 10

No of Processes

Loss in Absorbancy (%)

0

E OTEX Wash Only BOTEX Wash & T/Dry 180F W Thermal Wash & T/Dry

Table 6: Loss in Absorbency Site Samples

Microfibre
Site Tests for Absorbancy

60 -
50 -
40 -
30 -
20 -
10 +

Hospital A:OTEX - No measurable
loss

Loss in Absorbancy (%)

20 40 60

No of Processes

E Hospital A OTEX B Hospital B Thermal Hospital C Thermal
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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

JLAB 40 OTEX Washes & Tumble Dry
JLAC 40 Thermal & Tumble Dry
JLAD 100 OTEX Washes

JLAE 100 OTEX Washes & Tumble Dry
JLAF 100 Thermal & Tumble Dry
QE21 250 OTEX Washes & Tumble Dry
QE22 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

-12 -




Jackie Hook

Otex Bio-Systems
Meadowcroft Lane
Ripponden

West Yorkshire
HX6 4AJ

Dear Jackie

Scientifics Limited
500 London Road
Derby DE24 8BQ

Tel: 01332 268440
Fax: 01332 268441

3" March 2006

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 Ribbon like fibres, virtually no
visibly in rows damage/twisting noted
JLAB Tight loops of fibres, still regularly arranged Ribbon like fibres, very few
visibly in rows twisted/damaged fibres noted
: . . Majority of fibres ribbon like,
JLAC Tight loops of f|l:_)r§s, §t||| regularly arranged noted some twisting and small
visibly in rows .
areas of knotted fibres
JLAD Fibres still in discernible loops, however Ribbon like fibres, very little
visibly looser damage/twisting noted
Majority of fibres show some
JLAE Tight loops of fibres, still regularly arranged twisting, although minimal,
visibly in rows remainder are smooth and
ribbon like
Majority of fibres show some
, ' . twisting, although minimal,
JLAF Tight loops of flt_)r_es, s_t|II regularly arranged remainder are smooth and
visibly in rows . . . .
ribbon like with occasional small
knotted sections
QE21 Tight loops of fibres, still regularly arranged Ribbon like fibres, virtually no
visibly in rows damage/twisting noted
QE22 Tight loops of fibres, still regularly arranged Fibres appear twisted/damages

visibly in rows

at top of loops, remainder all
ribbon like

-13-




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

-14-



Jackie Hook Scientifics Limited

Otex Bio-Systems 500 London Road
Meadowcroft Lane Derby DE24 8BQ
Ripponden

West Yorkshire Tel: 01332 268440
HX6 4AJ Fax: 01332 268441

29" of November 2006

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 fibores. 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 Ribbon like fibres, a few
regularly arranged visibly in twisted/damaged fibres
rows noted

Vast majority of fibres are
still ribbon like. Small
number are badly twisted.

E Loops of fibres, still regularly
arranged visibly in rows

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. | 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
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APPENDIX C:
SCIENTIFICS LTD ELECTRON
MICROSCOPE IMAGING
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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 QEIl Trial Microfibres After 250
OTEX Washes & Tumble Drying @180F — 140F

-23-



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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APPENDIX D:
REFERENCE MATERIAL
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Main recommendations from
ACT™ for washing cycle

ACTIVITY WATER LEVEL TIHE TEMRERATIRE

Fill washers chrum

Piflieg vy = 405,
E.g. i kg el dary weash il
j:-u'inrql: Ik v e

Pre-rinss High H1mm Ful Rl
Thexin Valwe iradrl tnpr ety
Exirai-tiia 1.mimn

Iic-masty L S nin N RaF
D Wailve

Mpan wnal Laren 13 i LA IFTRF
Cooling FC ik - B0 G
Trwn “he MTAEF-140T
Himma | gt L g I F
i alve - frdld ca waler)
s irus bl E imin

Hlipme High i mm HIMRA T
Traim ¥Wnhw ’ fookd tap wmer}
Fatractian | mm

Rires 1 Hitzh } man HICARRF
Trai= Yok {xihnl ap vk |

B iiw b ACTH Cleaming Ok il cuniaie 300 waie
i the bt i enmng el

ACTE Y™ B bop mid AT T Thmp Mop shoald comtaim 175% wiiker
o 1l bt Cheming reialin

ATTEYE Py bop andd AT Thry Mo sl bz i ileyf ad prisssible.

ashing dlrllm.!'l? s emly i bhie vl s,

He- -

® Do gt waeh ACTEX® Damp Mop or ACTEXT Diey Mop mgetherwinh
ACT® Doy Mop of Ty fibre.

Ciplowmu Py Fiar if ooloured cdlothes  mops arc varhied ogether with anoolouwred ones,
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WoAS BlNS

How ACTEX?® fibre is
affected by disinfectant and
cleaning chemicals:

Breakdown of polyester/polyamide material

In reality this aften happens whe

n cathonic disinfectants are ased an baclena
killing additives when cleamng with damp mops and athes elesning Gl of
polyester £ potyarmide.

Two solutions to the problem:

« bl s carionic divnfectan for disinfocting.

. Remone soch chemicals from the testile material before it s invtrodweed i the
alkaline washing salution. This can be done by sdding pre-rinse (high water
bevesl and not over 40°C) o the washing cycle foflowed by & extraction, In this wey
mmiost of the catonte disinfecrant will be elimirated before the material ends up in

the alkaline sashing solimon

-
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Main‘recommendations for washing powder:

ACT® Washing Powder

ha
= AT Waashing Fowder s specially desigeed and sifapied For washing ACT"s procisos,
To preserves aned extenada the Hile of the producs, and pes ACTEX® fibre tharoaghly clean

witheut affecting [ function nggathely
& Cnpiain fefther Beach nor apy ailer ngnddiendy EBpal an damags ACTTE® fihes

# CEean withonn leaving depeisitn nr in any orherwmty dnmaging the cleaning properties of
ACT™ prodhscis

& Mlars pfFpechenls cleagne arher funes Al hrs and can bhe need T 311 fupes nflwash, =g
deliraie, cobour andl whier.

® 13 et washing povdes, which means it onlr coniaine the ingredienis necessary [ne as
minimg maxkinum cleankng effecy, The amounis rerquired are therelore the bowest possible,

a ey the catemn af tha asal al nr.p-\'m:.l P SENE thie Swedish Saciery for the Comseria
g o Mamre

Laraik Seam
Diozagre insiructons for  yormsliy sofed wess ldilg Wiy GOkE 10kg
ACT® “r..a“hil'lﬂ Poneder Bnift warer 0L TH® i34 nfdl a5
Merlinm krdumarer T=[A40° 081 STRM T.060 Zad
Haril water. | £20 31" Add LikE 154l Nl
Hamd Ry enlled weah BFhg kg aakg Mg
Enfiwner fl4AH" fwidl ATEd 104 25

Mesdium hard waisr 71 AM" Ba§d41 180 TRA A0

Feard watrr 1430 1" fGd 154 Eod 33dl

If you do not use ACT® Washing This is how your ACT* producis
Powder, keep this in mind: are affected by improper care:

* U a srndliese washing posidar nF foi-iom e TR A

* Wazbsing proevdier for coloar wash [s ususlly ke
it amitable

* Oipizcal hheaching sgenin he fittle ofleet an -
PrEreF i el woskhil iy bonaeraneres and pre
* Mherergents shomld be of sab-on ype, therelire unsncessary

gl lwfary aboohal ethonyiane, :
s ettt e v D

= Wathing powrers wre sl 8%y mare
rifertve. than warhing fquids

purmcder
* Pei-fume and wpeioal Blaschng wrsnm dia oo
improve the fanctinm of & washing sowde
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