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Relevance of surface disinfection

Surface disinfection as prevention strategy in hospital hygiene
was often controversial discussed

Contra Pro

- environmetal surface contamination played - the spread of pathogens can be controlled
a negligible role in endemic transmission of
healthcare—associated infections (lack of
studies in 1970s and 1980s)

- infections with multiresistance
pathogenes can be reduced

- singulary use of detergents raised the

- allergy to disinfectants spread of pathogenes (contra-indexed)

- harmful to environment

- cost benefits were limeted (costs of
- resistance (tollerance) — cross resistance? nosocomial infections were by far higher)
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Requirement on hygienic cleaning
and surface disinfection

¥ Commission for Hygiene and Infection Prevention at RKI developed
a carefully drafted guidline on how to deal with various risk areas

P g Empfebung_________________|
Anforderungen an die
Hygiene bei der Reinigung
und Desinfektion von Flachen

Empfehlung der Kommission fiir Krankenhaushygiene
und Infektionspravention beim Robert Koch-Institut (RKI)
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Application area of surface disinfection

Table 1: Risk areas with regard to the specification of cleaning and disinfection measures

Areas without
infection risk’

Areas with possible
infection risk

Areas with special
infection risk

Areas with patients
harboring microbes
in or on their body
such that there could
be a risk of
transmission

Areas where
infection risk posed
to personnel’

Stairways,
corridors,
administrative
areas, offices,
dining rooms,
lecture/teaching
rooms,
engineering
rooms

General wards,
outpatient
departments,
radiology,
physiotherapy,
sanitary areas,
dialysis, obstetrics,
intensive
care/surveillance

OR department,
surgical procedures
rooms, areas used
for: special intensive
care (long-term
ventilated patients
(>24 h); patients
suffering from
extensive burns,
transplants (BMT,
stem cells);
hemato-oncology
(e.g. patients
undergoing
aggressive
chemotherapy,
preterm babies)

Isolation wings,
nursing functional
units where
aforementioned
patients are treated

Microbiology
laboratories,
pathology, disposal.

Unclean areas of;
Laundries, functional
departments, e.g.
CSSD

'Based on the general risk in the population
*More information on risk evaluation can be consulted in the Technical Regulations on Biological Substances e.g.
TRBA 250 “Biological Substances in the Health Services and Welfare Services” (75)

Source: RKI [2004], M. Exner [2007]




Application area of surface disinfection

Table 2: Cleaning and disinfection measures in different risk areas

Areas without | Areas with possible Areas with special Areas with patients Areas where
infection risk’ infection risk infection risk harboring microbes in infection risk
or on their body such posed to
that there could be a patients®
risk of transmission
All surfaces: Surfaces with frequent | Surfaces with frequent Surfaces with frequent See Technical
hand/skin contact: hand/skin contact: hand/skin contact: Regulation on
Cleaning Biological
Disinfection (Cat. II) Disinfection (Cat. 1B) Disinfection (Cat. I1B) Substances

(TRBA)
Floors: cleaning Floors: disinfection Floors: disinfection (Cat. IV)
(Cat. II) (Cat. )

Other surfaces: Other surfaces: Other surfaces:
cleaning cleaning cleaning

When deciding whether routine cleaning or detergent surface disinfection is to be carried out, practicability and
safe conductance must also be taken into account

'Based on the general risk in the population
More information on risk evaluation can be consulted in the Technical Regulations on Biological Substances e.g.
TRBA 250 "Biological Substances in the Health Services and Welfare Services” (75)

Source: RKI [2004], M. Exner [2007]
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Surface disinfection methods - P2,S2 Tests

Surface disinfection without mechanical action
OECD method
Volume ratio: 637 ml/m?

Surface disinfection without mechanical action
EN 13697, DGHM method (VAH)
Volume ratio: 318 ml/m?

Surface disinfection with  machanical action
DGHM method (VAH)
Volume ratio: 99 ml/m?

Surface disinfection with  machanical action
WI 00216049, VAH method in process
Volume ratio: 10 ml/m?
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Practical relevance: OECD method

Surface disinfection without mechanical action

637 ml/m?2 50 pl 10 pl ~ 0,25 cm? ~0,79 cm? ~ 0,79 cm?
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Practical relevance: EN 13697, DGHM method

Surface disinfection without mechanical action

318 mi/m2 | 100 pl 50 pl ~1cm? ~ 3,14 cm? ~ 3,14 cm?

oy
g
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Practical relevance: DGHM method

Surface disinfection with  mechanical action

99 ml/m? 200 pl 100 pl ~9 cm? ~ 25 cm? ~ 20,25 cm?
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Practical relevance: 4 - Field Test

Surface disinfection with  mechanical action

10 mi/m? \:}V?pr;" / 50 ul 25 cm? 1000 cm? ~ 900 cm?

11
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Amplification of the requirements

¥ The Commission also incorporated a new provision into the guideline:

“Cleaning and disinfection procedures must be organized and implemented such that there is n|
increase in microbial load or spread of facultatively pathogenic  or pathogenic
microorganisms on surfaces.”

D

The 4-Field Test include the evaluation of a
possible spreading under practical
conditions.
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4—Field Test:

Sheme of the wipe procedure

50 pl Test suspension

Assessment of practical relevance:

- Reduction of test organism on test field 1
- Spreading risk of microorganism (test field 2-4)



4 — Fleld Test:

¥Test organism: Staphylococcus aureus ATCC 6538

¥Test surfaces: PVC flooring pieces, 40 x 50 cm each, to allow a cleansing
sweep with a 50 cm-broad mop

¥Test areas: four squares, 5 X 5 cm each, in a row, 7 cm apart, labeled 1 to 4
(see next figure)

¥Area 1 is covered with 0,05 mL bacterial suspension of approx. 3-107
CFU/mL, let dry for 30-40 min

¥Areas 2-4 are left bacteria-free

¥Mop wetted with the tested disinfectant is swept over the flooring piece (see
next figure)

¥Contact time: 60 min

¥Recovery of test_organisms in each test area with sterile paddle applicators
wetted with Tryptic Soy Broth (5 mL TSB with neutralizer), aliquots of 0,5 mL
were spread over cultivation agar

¥Cultivation: 48 hat 37 1C

¥Reduction calculation: contamination / accumulation versus recovery from
control surfaces

Disinfectant Testing
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4—Field Test: Cleaning and disinfection efficacy

¥ Test organism: S. aureus ATCC 6538, Contact time: 60 min

(

% &'

15



4—Field Test: Cleaning and disinfection efficacy
¥ Test organism: C. difficile Spores (R027)
¥ Interfering substance: dirty conditions

Active ingredients Time | RF (Field 1) | RC (Field 1) | AF (Field 2-4)
Code [min] Reduction Factor [lg] Rest Cont. [Ig] Accumul. Factor [lg]

Aldehydes + Quats

23.400 mg/l Aldehyde + F17* 240

1.200 QAV

Chloramide .

50.000 mg/l Chloramide S 120

Chlorine-releasing agent

10.000 mg/l Free Chlorine | F1* 15

(NADCC)

Peroxide compoun(_js | Fo 30

> 500 mg/l Peracetic acid

Water Control (mean) 2,47 s1,33 3,24 s0,86 2,83 (676 CFU)

* without TA

Sporicidal active ingridients: Peroxides > Chlorine-releasing agents > Aldehydes +  Quats



Comparison: 4-Field Test versus EN 13697

¥ Test organism: C. difficile Spores (R027)

1.000 mg/I Peroxides [Product F19]  (mTA)

Contact time [min] |nt. sub. Conc. [%] RF (F|eld 1) RC (Fled. 1). AF (F|e_Id 2-4)
Reduction Factor Rest Contamination | Accumulation Factor
2 4,68 + 0,03 00 0,35 (2 cFu)
15 clean
Water - Control 1,76 £ 0,07 2,92 + 0,03 2,47 (295 CFU)
2 3,86 £ 0,15 0,85+0,15 1,14 (14 CFU)
30 dirty
Water - Control 2,14 + 0,08 2,57 £ 0,08 2,26 (181 CFU)
1.000 mg/l Peroxides [Product F19] (mTA)
Contact time [min] |nt. sub. Conc. [%] Reduction
[log 1o-steps]
clean 4,09 +0,06 (DL)
15 2
dirty 4,06 + 0,06 (DL)

DL: Detection Limit

4-Field Test is more close to the practice and provide an higher safeness!
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Adabtability of the 4—Field Test

The 4—Field Test could be easily adapted to practice relevance requests!

¥ Examination of different wipe materials

¥ Examination of different floor materials (e.g. PVC, Linoleum)

¥ Examination of a remanence effect of surface disinfectants (see next slide)
¥ Examination of the shelf life of disinfectant solutions

¥ Examination of the combination wipe and product (adsorption of active
ingredients?)

Quat, Alkylamine

Aldehyde, Quat
Alcohol

18
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Adapted 4—Field Test: Remanence Effect

Active ingredients
[Conc. —Time- Relation]

Re-Contamination
[Time after disinfection]

Reduction Factor (RF) [log,,-steps]

S. aureus (ATCC 6538)

Inoculum 7,12 x 10° (mean)

A. baumanii (wildtype)

Inoculum 3,15 x 10° (mean)

1h 5,01 2,93
2 h 5,43 3,15
Quat + Alkylamine 4h 5,21 2,52
[0,5% - 1 h]
6 h 5,43 2,69
8h 5,33 2,08
1lh 3,45 1,71
2h 3,21 1,57
Al +
dehyde + Quat 4h 3,21 1,15
[0,5% - 1 h]
6 h 2,67 0,85
8h 3,87 0,83
5 min 0,06 0,05
15 min 0 0,02
Alcohol _ 60 min 0 0
[100% - 4 min]
120 min 0 0
240 min 0 0
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4-Field Test: 1. Ring Trial (March — April 2011)

Participants: 10 labs (Bactericidal) + 1 Lab (Virucidal)

Test organism: S. aureus ATCC 6538 (Bactericidal)
Vaccinia Elstree (Virucidal)

Interfering substances: clean condition (0,03% albumin)
Products: Product A (quaternary ammonium compound)

Product B (quat + alkylamine)

Product Conc. Time Test temp.
Product A 0,0025% / 0,1% 15 min

20-25 C
Product B 0,025% / 1% 15 min




4-Field Test: Cutout of the 1. ring trial results

Product B: 0,025% - 15 min/ S. aureus

Disinfectant Testing

D | Initial Field 1 Field 1 Field 2 Field 3 Field 4 Product B WSH

ont. (T)| RC-1 RC(SD)| RF-1 RF(SD)| AF-2 AF-2(SD)| AF-3 AF-3(SD)| AF-4 AF4(SD)| | AF2-4  AF2-4

1 6,05 2,09 0,18 3,96 0,16 1,13 1,03 1,22 0,24 1,38 0,80 1,24 1,40

2 6,10 3,17 0,17 2,93 0,19 2,02 0,13 1,96 0,13 2,13 0,32 2,04 2,44

3 6,01 2,02 0,28 3,99 0,25 0,67 0,58 0,33 0,58 0,00 0,00 0,33 2,13

4 5,18 1,71 0,27 3,47 0,33 0,23 0,40 0,00 0,00 0,47 0,81 0,23 1,09

5 5,91 2,58 0,69 3,33 0,79 1,08 0,98 0,63 1,08 0,75 0,77 0,82 3,12

6 5,89 2,85 0,35 3,04 0,20 1,88 0,42 1,78 0,18 1,95 0,31 1,87 2,25

7 5,81 2,26 0,22 3,55 0,25 1,16 0,15 1,00 0,30 0,43 0,75 0,86 1,02

8 5,86 2,90 0,28 2,96 0,31 1,65 0,80 1,66 0,56 1,64 0,45 1,65 2,20

10 5,36 2,34 0,16 3,02 0,21 0,33 0,58 0,49 0,85 0,33 0,58 0,38 0,81

11 4,01 2,15 0,17 1,86 0,19 0,33 0,58 0,90 0,85 0,87 0,81 0,70 0,29

MW 2,41 0,28 3,21 0,29 1,05 0,57 1,00 0,48 1,00 0,56 1,01 1,68

SD 0,46 0,61 0,66 0,66 0,74 0,66 0,88

9 (Vaccinia) | 6,33 3,91 0,81 2,75 0,94 4,20 0,33 3,79 0,94 3,58 0,77 3,86 3,61
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4-Field Test: Cutout of the 1. ring trial results

Product B: 1% - 15 min/ S. aureus

Field 1

Field 1

Field 2

Field 3

Field 4

Disinfectant Testing

Lab-ID Ccl)r;]ittiaEIT ) Product B WSH
-\t RC-1 RC (SD) RF-1 RF (SD) AF-2  AF-2 (SD)[ AF-3 AF-3(SD)| AF-4 AF-4(SD) AF 2-4 AF 2-4
1 6,05 1,31 0,39 4,74 0,56 0,73 0,74 1,10 0,17 1,28 0,34 1,04 1,40
2 6,11 0,84 0,91 5,27 0,89 0,55 0,95 0,00 0,00 0,00 0,00 0,18 2,44
3 6,01 0,00 0,00 6,01 0,05 0,00 0,00 0,00 0,00 0,00 0,00 0,00 2,13
4 5,17 0,00 0,00 5,17 0,06 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,09
5 5,91 0,00 0,00 5,91 0,14 0,00 0,00 0,00 0,00 0,00 0,00 0,00 3,12
6 5,89 0,23 0,40 5,66 0,31 0,00 0,00 0,63 0,59 0,67 0,65 0,43 2,25
7 5,81 0,00 0,00 5,81 0,03 0,00 0,00 0,00 0,00 0,00 0,00 0,00 1,02
8 5,86 0,23 0,40 5,63 0,41 0,33 0,58 0,00 0,00 0,00 0,00 0,11 2,20
10 5,36 0,00 0,00 5,36 0,31 0,33 0,58 0,00 0,00 0,00 0,00 0,11 0,81
11 4,01 1,30 0,52 2,71 0,53 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,29
MW 0,39 0,26 5,23 0,33 0,19 0,29 0,17 0,08 0,20 0,10 0,19 1,68
SD 0,55 0,96 0,27 0,38 0,44 0,33 0,88
9 (Vaccinia) 6,33 2,24 0,08 4,42 0,19 2,08 0,33 2,24 0,26 2,08 0,33 2,13 3,61
- high reproducibility (inter- and intralaboratorial) [bactericidal and virucidal]
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Proceeding on European Level (4-Field Test)

¥ 2 Ring trails were performed within WG1 (4-Field Test):
¥ 1st March - 15™ April 2011 (10 participants)
¥ 15t August — 16" September 2011 (6 participants)

Both ring trials showed a high reproducibility (intra- and
interlabortoriell)

The WG1 fixed the following requirements:

¥RF (field 1) = 5 Ig for bacteria (4 Ig for P. aeruginosa)
4 |g for C. albicans

¥AF (field 2-4) = Product: average on field 2-4 < 10 cfu
Water control: average on field 2-4 > 100 cfu
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4-Field Test: 2. Ring Trial (August — Sept. 2011)

Participants:

Test organism: P. aeruginosa ATCC 15442 (*Glycerol — due to drying problematic)

6 labs (bactericidal)

E. hirae ATCC 10541

Interfering substances:

clean condition (0,03% albumin)

Products: Product B (quat + alkylamine)
Product Conc. Time Test temp.
Product B 0,025% / 1% 15 min 20-25 1C
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Summary:

¥ Surface disinfection constitute a basic infection control measure to
control the spread of pathogens

¥ The 4-Field Test enabled a verification of the spreading risk of
microorganisms.

¥ The 4-Field Test provide the highest requirements on products in
comparison to other surface test methods

¥ European ring trails with the 4-Field Test showed a high
reproducibility (intra- and interlaboratoriell)

The draft of the 4-Field test were send “TODAY!!!” from WGL1 to the
CEN TC 216 to start the next steps for the CEN-Enquiry-Process

25
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Résumeé:

Surface Disinfection

Phase 2, Step 1 EN 13727

Phase 2, Step 2
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Hamburg, 25" November 2011

Thank you for your attention!



