From Lab to Ward
Validation Studies - Lessons Learned
and a focus for the future

Decontamination of the patient environment.
Integrated Hygiene Solutions using novel

The Challenges

» Healthcare-associated infections (HCAI) persist
despite increasing resource

« Pathogens remain viable for weeks or months

» Some outbreaks are attributable to the
environment

Destructive Decontamination

Hand hygiene and environmental contamination are
closely linked and both have to be addressed to
contain the problem of nosocomial infection

Physical force with conventional cleaning
equipment alone is not considered sufficient

Biocides therefore Problems associated

considered essential with common
biocides
— Halides
— Phenols — Harmful to health
cygen — Degrade built

environment

— Promote
antimicrobial

resistance

Destructive Decontamination




Investigation of s u r f a c elsandbibityd o
conventional surface cleaning and residual contamination

Left: Untreated Right: Modified surface treatment.
Note enhanced removal of contaminant and visibly smoother scratch lines

MECHANICAL ACTION
COTTON MICROFIBRE

« Thinner fibre = penetration of microscopic surface irregularities ]

« Thinner fibre = more aggressive fibre ends to agitate surface soil ]

‘ « Thinner fibre = many more fibres available to agitate and clean ]

Integrated Dry steam vapour and microfibre
cleaning technologies:
The validation research and methods of application.

Removal of bacteria and bacterial spores from three hospital
surfaces using either a proprietary non-woven janitorial type
cloth or UltraMicrofibre

Target Inoculum New Laminate Old Laminate Steel tile
Organism high touch surface high touch surface colony count
colony count colony count

Pre- Post Post | Pre- Post Post | Pre- Post Post
clean | proprietary | UVF | clean | proprietary | UMF | clean | proprietary | UMF
cloth cloth cloth

MRSA 2x10° >500 36 0 | >500 215 0 |>500 178 0

Acinetobacter| 2x10° >500 462 3 |>500 253 0 | >500 158 7

Klebsiella 2x10° >500 40 481 2 14
pneumoniae

C difficile 1.5x10 1 2 1
spores

Uninoculated
background

Methods of Cleaning

Conventional mop/cloth Dry Steam Vapour

The physical act of soil removal also removes
organisms.

The efficiency with which soil and microbes are
removed from common healthcare environment
surfaces have been studied utilising
microbiological measures.

The study was designed to investigate the



A study of Dry Steam Vapour, and novel
proprietary steam & microfibre tools* designed
for cleaning the healthcare environment
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Surfaces Tested

Treatment Trolley: Stainless steel
Head board: Plastic laminated surface (smooth)
Tile: Ceramic gloss finish

Work top: Plastic laminate

Mattress: Nylon twill with polyurethane finish

Cushion: Textured Vinyl seat cover

Flooring: Linoleum type floor covering

Curtain: Polypropylene

Curtain: Polycotton.

Steel Tubing: Chromium coated steel (drip stand
pole, cot side rails)

Steel Tubing: Powder coated paint (bed frame)

Test Equipment

System fitted with task specific cleaning
tools for detail or large area cleaning

Combination steam + MicroFibre tools

us 1:
Top: ODC Healthcare tools
pistol grip

Above: ODC *Mult

‘Contico’ micro
Above Left: ODC Tube tool
Left: ‘“Contico’

cloth (colour coded)
ar Left: OD
steam vapour machine

c ‘P

Standards

The definition of cleaning / disinfection performance, within
the context of this study, is stated as

A T Iseccessful and safe removaf contaminant from the
target surfaces using steam vapour cleaning action.

Achieved by vapoysenetration and physical removal

Test Micro-organisms

Methicillin resistant Staphylococcus aureus (MRSA), UCLH clinical isolate
Acinetobacter calcoaceticus-baumannii (ACCB), UCLH clinical isolate
Staphylococcus aureus, NCTC 10788

Pseudomonas aeruginosa, NCTC 13359

Bacillus subtilis, NCTC 10400

Candida albicans, NCTC 90628

Aspergillus niger, UCLHclinical isolate

Vancomycin resistant Enterococcus (VRE), UCLHclinical isolate
Enterococcus faecalis, ATCC 29212

Clostridium difficile spores (010 strain) UCLH clinical isolate
Enterococcus hirae, NCTC 12368.

Test EQuipment

« Portable steam generating
unit

« Dual steam vapour outlets

* Dual action steam &
Vacuum extraction

« Steam only microfibre
integrated tools

* Water filtration of
contaminant

« Decontaminati
tank’ Ther mal




Test Method Aerosolisation tests

« Preparation of Bacterial Inoculum

+ Bacterial inoculum was prepared using an optical density reader (Vitek colorimeter
Product No52-1210) and McFarland standards to achieve an approximate count of
108 cfu/ml.

* Preparations of these organisms were made to give a concentration of approximately
108 cfu/ ml in bovine serum albumin (BSA).

« The inoculum of 100 microlitres was than spread using sterile hockey stick spreader
on to 4 separate squares measuring 10 cm by 10cm on each surface type to give a
concentration of approximately 105 cfu/ cm2.

« One square was used as a pre-clean sample (control for measure of inoculum). The
remaining three squares were contact plate tested post steam cleaning.

« Testing was performed, using selective media agar 60 mm contact plates to check
colony counts before and after steam cleaning (Chromagenic, MacConkey, HPA
Braziers selective media supplied by Oxoid, Basingstoke Hampshire).

« Results were recorded as colony forming
cleaning. The experiments were replicated six times.

Decontam i_n ation Test Surface decontamination
MUIU TOOI Surface microbiological measurement
Clostridium difficile spores 10° /mi)

Mattress surface cleaned withs t e a métMud It dMiaxdfibréipad

RESULT: 5fold reduction (99.99%) with steam vapour and
microfibre cleaning method

Test Points
CONTACT PLATE METHOD Total Viable Count
PRE Clean PostClean 1 | PostClean2 | Postclean 3
>500cfu Confluentgrowth 0 0 0
>500cfu Confluentgrowth 0 2 0
>500cfu Confluent growth 0 1 0
>500cfu Confluentgrowth 0 0 0

Decontamination Test
Flat surface Multi Tool

Decontamination Test
Multi Tool

Surface Decontamination Challenge 118462007

MATTRESSTEST POINTS Flat Surface & Mattress tooMulti tool(
Inoculumconcentration approx t@fu/ml

Average postcleancounts CFUs | siainjess | Plastic Ceramic | Plastic |\ | Viny

Steel Laminate Tile Laminate [ WYO" | Cushion

Rl:::xery Post | Post | Post | Post | Post | Post bre Brushed | HeadBoard | (Gloss) | Trolley (Textured)

Testarea | uncleaned | C°37 | clan | clean | clean | clean | clean | 0 oo S. Aureus. 117 078 039 | 194 [ 04sa | o028

. lated sample | sample| sample| sample | sample | sample Control -

'""?r:a 1 2 3 4 5 6 E. hirea 2.44 1.67 117 5.28 111 3.72

VRE 0.83 0.28 061 | 217 [ 0.4 0.56

MRSA 0.33 0.17 028 | 072 [ 033 0.22

Srteocrgszher 15a0 o o o o o o o ACCB 0.44 0.72 094 | 733 | 7.28 0.22
v B. Subtilis 0.06 0 0.56 0 0 0

C. Albicans 0.83 0.78 006 | 067 | 0.28 0.44

Cednet;fnusgited 9 2 . 4 7 " o P. Aeruginosa 2.88 0.44 111 [ 033 | 056 2.0
A. niger 0.33 0 0 0.28 0 0




Conclusion

With competency based staff training, dry steam vapour
cleaning technology, delivered via purpose-designed tools,
provides cleaner hospital environments without the

necessity to use ecologically damaging biocides.

Quality measures
- Improved cleaning productivity

- Enhanced daily & preventative maintenance
- Reduced damage to material surfaces

- Improved patient safety

High-risk patient contact items

* Bed frame & mattress
¢ Commode

e Sanitary areas - Bath, shower, toilet, wash
basin

wty com e County Durham and Darlington 753

— N Foundation Trum

1311.09 Nominated areas
A Room 7 bed bay D
A Room 7 bed bay C
A Room 1 bed bay C

Dry steam vapour and microfibre cleaning
technologies:
Hospital Studies

Case Study 1.
Durham & Darlington NHS Foundation Trust.
HCAI Showcase Hospital Project

Am
To conduct an in-use evaluation of Osprey DeepClean Steam Cleaning
Technology and develop and adoption business case in the fashion of
similar such Reports emanating from the HCAI Technology Innovation
Programme.

ey questions
To what extent can this technology be integrated into the
normal/regular cleaning routines at the hospital(s) and what impact
does it have and what benefits might it deliver atward level and on
other cleaning operatives and routines

To what extent does the use of Osprey DeepClean Steam Cleaning
Technology reduce environmental contamination

Case Study 2

Clostridium difficile & HCAI intervention
A structured deepclean and infection prevention programme
MAIDSTONE & TUNBRIDGE WELLS NHS TRUST

2009 DEEP CLEANING PROGRAMME
SPECIFICATION

Nurses Stations Damp micro_fibre wipe

Trolleys Steam clean or dip in ultrasonic tank micro
fibre/sanitizer wipe

Remove debris from wheels micro  -fibre dry

Soft furnishings, Steam clean/micro _-fibre /spot remove if

Curtains - | appropriate

disposable To be replaced upon completion of deep clean

- non disposable To be replaced with clean curtains

Blinds Micro -fibre_damp wipe in sanitizer or remove blinds
and use ultrasonic _tank .

This deep cleaning programme  will also_include
patient equipment whereby stitable items are
subject to steam cleaning andlor ultrasonic
cleaning . Items  include :

Drip stands

«  Commodes

« Wheelchairs & trolleys

Patient Equipment

Ho
All equipment to be wiped dry with micro fibre

Vaporised Hydrogen This may be required as directed by the Infection
Peroxide Prevention and Control Team




MAIDSTONE & TUNBRIDGE WELLS NHS TRUST

2009 DEEP CLEANING PROGRAMME

SPECIFICATION

Sanitary -ware

Hand wash basins, sluices, splash backs 1 Steam
clean inside and out. Dry wipe with microfibre /
sanitizer

Toilets, Urinals, Baths, Showers, Patient  -assist
baths, dispensers, taps etc. i Steam clean, damp
wipe with micro  -fibre/sanitizer

Glassware

Use normal cleaning vision panels, mirrors, etc. dry
wipe with micro  -fibre/sanitizer. Dry buff.

Stainless steel

‘Allto be steam cleaned _, wiped with micro -
fibre/sanitizer and dry buffed.

Cupboards

Storage: Dry -steam and damp wipe with

Micro -fibre

Bedside cabinets: Doors, shelves, shelf runners,
hinges, locks i dry wipe with micro  -fibre/sanitizer

Standard Operating Procedure

Steam Cleaning Standard Operating procedure

Training Tools

Sungai Buloh Hospital, Kuala Lumpur

leaniry steam vapour cleaning

of O
Public Areas Toilet (Mensfacility, ground floor)

Friday April 2, 2010

Five Test Points measured PRE and POST clean, Three replicate sets.
Test Method: ATP measures expressed as RLU's (relative light units).

[AREA SEJONE SE[TWO SE[THREE|
PRE | POST| PRE | POST| PRE | POST]|
RLUs| RLUs| RLUs| RLUs| RLUs| RLUs

1. WASH 2 4 s 4 3

[2. TOILET DOOR HANDLE]| 7 | 1q 5% 1

Steam Cleaning Standard Operating procedure

Steam Cleaning Standard Operating procedure




Steam Cleaning Standard Operating procedure Ambulance & patient Transport

Patient Transport vehicles

OspreyDeepclean Dry Steam Vapour & Microfibre System
NHS HCAlI TECHNOLOGIES INNOVATION AWARD 2009
Contribution to Hospital Cleanliness

http://www.clearsafecare.nhs.uk

Clean, Safe Care
Reducing MRSA and other healthcare associated infections

Thankyou
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