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Test Method 1: Aerosol Contamination Chamber
1. Background:

Mounting Arms are commonly found devices in hygiene sensitive areas, such as
doctor’s offices, hospitals and especially operation theaters.

In this test setup the controlled airborne microbial colonization of mounting arm
surfaces is investigated. Additionally, the effect of colonization after initial disinfection
with either an ethanol-based or a guanidine-based disinfection agent is investigated
over time. A test period of 8hrs was agreed between both parties.

The limit for microbial contamination for ventilation system is 10 CFU/m3. However,
various investigations also showed contamination data of 400 CFU/m? or even higher.
The primary sources of contamination are humans, who are working, going in and out
the operating room.

In this regard, different strategies to reduce microbiological burden are used in
hygiene-sensitive settings. While disinfectants have to reduce microbiology burden by
a factor of 10°, antimicrobial products have to reduce microbial surface colonization by
a factor of at least 105.

2. Methods:

The investigations were carried out in a dedicated test chamber (air tight glovebox) in
which germ contaminated atmospheres can be generated at controlled conditions. For
this purpose, the chamber is equipped with a nebulizer (Pari Boy® SX), which enables
the formation of corresponding aerosols from defined germ solution concentrates.

All products used for this test provided by the customer for testing.

Test set-up 2:
To simulate a worst case a contamination of approx. 10 CFU/cm? was chosen.
The contamination was composed of three different microbial strains in equal
concentrations of 2x 108 CFU/ml:
- Staphylococcus aureus DSM 799
- Escherichia coliDSM 1576
- Candida albicans DSM 5817
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The following test setup has been carried out:

- The mounting arms were cleaned with 70% Ethanol and placed in the aerosol
chamber.

- The sterility of the surface was controlled by Rodac contact plates

- Airborne contamination by evaporating the bacterial mixture solution for 5 min

- Control of the concentration of airborne bacteria by agar plate exposure for the
contamination time

- Control of the surface contamination of the samples

- Disinfection of the surfaces by wipe disinfection using either an ethanol-based
or a guanidine-based disinfection agent

- At following time points the number of airborne microorganisms on the sample
surface is investigated by
a) use of Rodac contact plates
b) smear test using a sterile cotton swab, which is then streaked out on a plate

count agar plate (PCA)
- The plates were incubated at 37°C 18-36 hrs.
- The contact plates were photographed for documentation

Following areas have been used for the swab tests:

- CIM med Height Adjustable Arm:

!: s
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- ITD Variable Height Support Arm If port:

ITD Variable Height Support Arm flexion-port:

- Amico AHM Monitor Mount (adjustable height):
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-  GCX VHM-P Variable Height Arm:

- GCX VHM 25 Variable Height Arm:
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- Drager Mounting System (height adjustable):

Seite 7 von 50 JB 01.12.2017
Das Priifergebnis dieses Berichts bezieht sich ausdricklich nur auf getesteten Proben.



Report: 2023-0595

ACROROCOGICAL TES T3NS COMPE TENCE

Dr. Brunke

3. Results

1. Sterility Control at test start for all 7 mounting arms:

Sterility control of the used HV mounting arms directly prior to testing:

All test samples were sterile at test start prior to airborne contamination

2. Contamination control for airborne contamination:

The contamination was in the defined biological range.
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a) CIM med Height Adjustable Arm

Contact Plates:
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CIM med Height Adjustable Arm

Swab samples:
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b) ITD Variable Height Support Arm If port

Contact Plates:
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ITD Variable Height Support Arm If port

Swab samples:
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c) ITD Variable Height Support Arm flexion-port

Contact Plates:
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HV - ITD Variable Height Support Arm flexion-port

Swab samples:
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d) Amico AHM Monitor Mount (adjustable height)

Contact Plates:
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Amico AHM Monitor Mount (adjustable height)

Swab samples:
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e) GCX VHM-P Variable Height Arm

Contact Plates:
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GCX VHM-P Variable Height Arm

Swab samples:
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f) GCX VHM 25 Variable Height Arm

Contact Plates:
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GCX VHM 25 Variable Height Arm

Swab samples:
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g) Drager Mounting System (height adjustable)

Contact Plates:

Seite 21 von 50 JB 01.12.2017
Das Prifergebnis dieses Berichts bezieht sich ausdriicklich nur auf getesteten Proben.



Report: 2023-0595

MCROROCOGICAL TS TIN5 COMPE TENCE

Dr. Brunke

Drager Mounting System (height adjustable)

Swab samples:
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Summary of swab samples after ethanol-based disinfection

2 CFU

24 CF

11 CFU

6 CFU

12 CFU
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3 CFU 24 CFU 25 CFU 51 CFU

0.5
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Since sampling of the swab sample is always associated the test-immanent and
biological variations, the average CFU values from all 6 time points for each sample
has been calculated for each HV mounting arm. The data were normalized to 100%
for sample “CIM med Height Adjustable Arm”. Here from, an increased microbiological
contamination was found for all other HV arm test samples.

Comparison of microbiological contamination of swab samples normalized to 100% for
sample” CIM med Height Adjustable Arm”:

Sample lel‘l’/(::l:\ile N%rlr:n::i::t:-:‘to Difference factor
Sulr-)rrl)Do:’: T:nb Llee:?)E-ZtO rt 8.0 400% 4.0
Amii;’ d?gﬂgf:ﬂi?;h“gount 16.8 842% 8.4
GCX ngﬂﬁf A\r’;”ab'e 10.5 525% 5.3
GCX \Ifl';'i'\g"hix:”ab'e 10.5 525% 5.3
seroomen | o | v |

Summary of Results

The controls for the aerosol contamination demonstrate that the level of the defined
contamination has been reached by this setup. The mounting arm samples without
disinfection show a clear contamination that was maintained over the testing period of
8 hours with a slight decrease of vital bacteria count on the surfaces for all 7 test
samples.

The wipe disinfection either with ethanol- or guanidine based disinfected resulted in a
significant reduction of bacteria on the sample surface. However, over time a few
airborne microorganisms recontaminate the surface of the mounting arms. This effect
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was more prominent for all samples disinfected with ethanol than for the guanidine-
based agent.

Additionally, sterile cotton swabs were used to investigate microbial contamination
after the disinfection step in critical and complex geometries, such as hinge regions,
cable ducts and edges between components. Here, complex components, especially
external cable ducts or cable duct inlets and outlets for the test samples ITD Variable
Height Support Arm If port, ITD Variable Height Support Arm flexion-port, Amico AHM
Monitor Mount (adjustable height), GCX VHM-P Variable Height Arm, GCX VHM 25
Variable Height Arm and Drager Mounting System (height adjustable), which are hard
to disinfect by wipe disinfections show a higher microbial contamination than test
sample CIM med Height Adjustable Arm, which has an internal cable duct.

The composition of the microbial contamination can be traced back to the used
microbial strains for the aerosol generation. The yeast Candida albicans is less present
than the bacteria strains Staphylococcus aureus and Escherichia coli, which correlates
with the experience in the laboratory with similar setups.
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Discussion

These results demonstrate:

- A wipe disinfection can reduce the number of bacteria on the mounting arm
surfaces

- Complex of fine geometries, such as hinges and external cable ducts are hard to
disinfect by wipe disinfection and comprise the risk of bacterial contamination.

- The sample “CIM med Height Adjustable Arm” showed the lowest bacterial
contamination after wipe disinfection. The samples ITD Variable Height Support
Arm If port, ITD Variable Height Support Arm flexion-port, Amico AHM Monitor
Mount (adjustable height), GCX VHM-P Variable Height Arm, GCX VHM 25
Variable Height Arm and Drager Mounting System (height adjustable) showed an
increased microbial count after wipe disinfection by a factor of 5.5, 4.0, 8.4, 5.3, 5.3
and 11.1, respectively.
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Setup 3: Black Light Color
Scope:

Mounting Arms are commonly found devices in hygiene sensitive areas, such as
doctor’s offices, hospitals and especially operation theaters.

In this test setup the efficiency of wipe disinfection was investigated by use of a black
light color aerosol contamination.

Methods:

The investigations were carried out by aerosol contamination of the mounting arm
surfaces with a pink black light color. After the contamination the surface was
disinfected by superficial wipe disinfection. Remaining traces of the black light color
was visualized und photographed under black light.

Test set-up 3:
The following test setup has been carried out:

- The mounting arms were cleaned with 70% Ethanol

- Each mount arm was contaminated with approx. 1ml black light solution by
aerosol spray application

- The black light color was air-dried for approx. 1 hour

- A systemic wipe disinfection was performed on the surface of the mounting
arms

- Under black light, the traces of the black light color (pink) were investigated and
photographed.

Results:

The black light pictures demonstrate that superficial wipe disinfection can efficiently
clean smooth and plain surfaces. However, all structured components of the tested
mounting arms show traces of black light color after wipe disinfection. The black light
color traces have been found mainly on 2 construction elements, which all show
complex 3-dimensional geometries:

a) Hinge regions for all samples:

b) External cable ducts or cable duct inlets and outlets
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a) CIM med Height Adjustable Arm

Figure 3.1.1: CIM med Height Adjustable Arm after contamination

Figure 3.1.2: CIM med Height Adjustable Arm after wipe disinfection

Figure 3.1.3: CIM med Height Adjustable Arm after wipe disinfection - close-up
of cable duct cover
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Figure 3.1.4: CIM med Height Adjustable Arm after wipe disinfection - close-up
of hinge 2
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b) ITD Variable Height Support Arm If port

Figure 3.2.1: ITD Variable Height Support Arm If port after contamination

Figure 3.2.2: ITD Variable Height Support Arm If port after wipe disinfection
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Figure 3.2.3: ITD Variable Height Support Arm If port after wipe disinfection -
close-up of cable duct side 1

Figure 3.2.4: ITD Variable Height Support Arm If port after wipe disinfection —
close-up of cable duct side 2

Seite 32 von 50 JB 01.12.2017
Das Prifergebnis dieses Berichts bezieht sich ausdriicklich nur auf getesteten Proben.



/VI-I-C Report: 2023-0595

Dr. Brunke

Figure 3.2.5: ITD Variable Height Support Arm If port after wipe disinfection —
close-up of hinge region
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c) ITD Variable Height Support Arm flexion-port

Figure 3.3.1: ITD Variable Height Support Arm flexion-port after contamination

Figure 3.3.2: ITD Variable Height Support Arm flexion-port after wipe
disinfection
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Figure 3.3.3: ITD Variable Height Support Arm flexion-port after wipe disinfection
- close-up of hinge region

Figure 3.3.4: ITD Variable Height Support Arm flexion-port after wipe disinfection
- close-up of cable duct
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Figure 3.3.5: ITD Variable Height Support Arm flexion-port after wipe disinfection
— close up of cable duct
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d) Amico AHM Monitor Mount (adjustable height)

Figure 3.4.1:  Amico AHM Monitor Mount after contamination

Figure 3.4.2:  Amico AHM Monitor Mount after wipe disinfection

Seite 37 von 50 JB 01.12.2017
Das Prifergebnis dieses Berichts bezieht sich ausdriicklich nur auf getesteten Proben.



/VI-I_C Report: 2023-0595

Dr. Brinke

Figure 3.4.3:  Amico AHM Monitor Mount after wipe disinfection - close-up of
cable duct

Figure 3.4.4. Amico AHM Monitor Mount after wipe disinfection - close-up of
hinge

Seite 38 von 50 JB 01.12.2017
Das Prifergebnis dieses Berichts bezieht sich ausdriicklich nur auf getesteten Proben.



/VI-I_C Report: 2023-0595

Dr. Brinke

e) GCX VHM-P Variable Height Arm

Figure 3.5.1:  GCX VHM-P Variable Height Arm after contamination

Figure 3.5.2: GCX VHM-P Variable Height Arm after wipe disinfection
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Figure 3.5.3: GCX VHM-P Variable Height Arm after wipe disinfection - close-up
of hinge 1

Figure 3.5.4: GCX VHM-P Variable Height Arm after wipe disinfection - close-up
of hinge 2
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Figure 3.5.5: GCX VHM-P Variable Height Arm after wipe disinfection — close
up of cable duct
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f) GCX VHM 25 Variable Height Arm

Figure 3.6.1: GCX VHM 25 Variable Height Arm after contamination

Figure 3.6.2: GCX VHM 25 Variable Height Arm after wipe disinfection
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Figure 3.6.3: GCX VHM 25 Variable Height Arm after wipe disinfection - close-
up of hinge 1

Figure 3.6.4: GCX VHM 25 Variable Height Arm after wipe disinfection - close-
up of cable duct
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Figure 3.6.5: GCX VHM 25 Variable Height Arm after wipe disinfection — close
up cable duct side view
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g) Drager Mounting System (height adjustable)

Figure 3.7.1: Drager Mounting System after contamination

Figure 3.7.2: Drager Mounting System after wipe disinfection
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Figure 3.7.3: Drager Mounting System after wipe disinfection — side of mounting
arm

Figure 3.7.4:  Drager Mounting System after wipe disinfection - close-up of cable
duct
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Figure 3.7.5: Drager Mounting System after wipe disinfection — close up of
hinge region
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Discussion:

The black light color investigations demonstrate that the construction of mounting arms
is an essential key for efficient superficial disinfection cleaning of the mounting arm
construction. All structured surfaces or complex 3-dimensional components, such as
hinges, external cable ducts, inlets and outlets of cable ducts can be hardly disinfected
by wipe disinfection.

By direct comparison of the all tested mounting arms used in this study, sample 1, HV
Mounting Arm CIM, shows the lowest degree of black light traces compared to all other
samples. Here, external cable ducts, especially inlet and outlet areas of the cable ducts
comprise the risk of bacterial contamination, which is not eliminated by normal wipe
disinfection.

The following pictures show the cable duct geometries for the 7 different test samples
highlighted in yellow. It becomes obvious that the internal cable duct of sample “CIM
med Height Adjustable Arm” exhibit less structured geometries compared to the
samples ITD Variable Height Support Arm If port, ITD Variable Height Support Arm
flexion-port, Amico AHM Monitor Mount (adjustable height), GCX VHM-P Variable
Height Arm, GCX VHM 25 Variable Height Arm and Drager Mounting System (height
adjustable). Thereby, the construction of “CIM med Height Adjustable Arm” allows
more effective wipe disinfection on the arm surface.

- CIM med Height Adjustable Arm:
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- ITD Variable Height Support Arm If port:

- ITD Variable Height Support Arm flexion-port:

- Amico AHM Monitor Mount (adjustable height):
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-  GCX VHM-P Variable Height Arm:

- GCX VHM 25 Variable Height Arm:

- Drager Mounting System (height adjustable):

In summary, the biological and black light color results demonstrate that the “CIM med
Height Adjustable Arm” allows a more efficient surface disinfection due to the internal
cable ducts minimize complex structures on the sample surface to reduce the risk of
microbiological contamination.
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