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The specified data serve for the product
description. If information on use is also
given, these are only examples of use and
suggestions. Catalog information is not a
guaranteed property. The information does
not release the user from making his own
assessments and tests. Our products are
subject to a natural process of wear and
aging.

© All rights at Bosch Rexroth AG, including
in the case of industrial property rights
applications. We have every right of
disposal, such as copying and distribution
rights.

A sample configuration is shown on the front
page. The delivered product may therefore
differ from the illustration.
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1 Protection of others ...

The Corona crisis plunges many economies into difficulties, which previously
unfamiliar routes in Central Europe had to be tackled. This also includes wearing
mouth-nose protection.

New legal requirements require private individuals, but in particular workers in craft,
trade and industry, to wear suitable mouth and nose protection. Entrepreneurs are
obliged to provide protection at work as part of their duty of care. With over 40
million employees in the Federal Republic, it is a major challenge to provide the
necessary mouth and nose protection.

There are basically two ways to do this. Either the provision of disposable or
reusable masks. Reusable masks can offer sensible protection if they are changed
or washed daily. If this does not happen, the germ contamination in the mask can
result in a health impairment.

So if an entrepreneur has to ensure in his workplaces that mouth protection is worn
and that health protection is also respected, hygienically manufactured disposable
masks will come to the fore if he does not want to make rules for washing and
replacing reusable masks.

2 Face masks and mouth-nose protection

The face masks previously used for the German market are either manufactured
according to DIN EN 149 or according to DIN EN ISO 14683. They are intended for
special applications. In contrast, the mouth-nose guard to curb epidemics looks like
a face mask, but does not have to meet all the requirements of a face mask, as
explained below. This also has an impact on manufacturing. While masks are usually
made under special hygienic conditions, since they e.g. B. should also be used in
the operating room, this is not necessary in the manufacture of makeshift mouth-
ose protection.

Figure 1 : Example of a (makeshift) mouth and nose

protection
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Disposable masks

Disposable masks have also been used in various areas of life in the past, particularly
in the health sector or in the manufacture of pharmaceutical or medical products.
A distinction is made between different types of disposable masks that produce a
different degree of shielding. For example, there are FFP2 masks that are close to
the face and are often worn in dusty or heavily polluted ambient air in order to filter
the wearer's breathing air.

The masks required for daily use in the corona crisis are less intended to filter the
inhaled air, but to ensure that exhaled air is not dripped into the environment and
other people are thereby infected. Due to the possibly long wearing time, the mask
should sit comfortably and offer sufficient air intake on the side so that there are no
signs of fatigue and stress when wearing. This makeshift mouth-nose protection is
similar to so-called surgical masks.

Surgical masks are manufactured under special conditions that guarantee the
sterility of the masks (production according to DIN EN ISO 14683). For the makeshift
mouth-nose protection in the public sphere, however, it does not have to be sterile
masks and the legislature provides that the masks are manufactured in accordance
with the standard, but not all of the conditions may have to be met.

Standard Requirements
ISO 14683 prescribes the following test criteria:
o Test criterion 1: bacterial filter efficiency

Bacterial filter efficiency is determined by blowing a Staphylococcus aureus air
stream through the mask material. The permeated bacteria are colonized. The higher
the bacterial filter efficiency of a mask, the fewer colony-forming units are created
and the safer the mask is.

o Test criterion 2: breathing resistance

Breathing resistance is measured in Pascals (tPa / cm?) by first measuring the
pressure of the airflow before and then behind the filter material of the mask. The
difference between the air pressure before and after the filter gives the breathing
resistance. Breathing resistance is both a comfort and a safety feature. A high
breathing resistance can cause the mask to lose its shape when breathing and thus
touch the mouth and nose. This affects safety because the mask can become wet.
Therefore, low breathing resistance ensures both greater comfort and greater safety.

o Test criterion 3: resistance to liquid splashes

The splash resistance assesses the ability of the mask to avoid penetration by liquid
splashes. This is measured in mmHG (mercury column, corresponds to the usual
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blood pressure measurements). The required value of 120 mmHG equals the average
systolic blood pressure of healthy people. Types | R and Il R are splash-proof masks.
These masks have a higher breathing resistance because the spray resistance is only
achieved through a fourth layer of material, which inevitably increases the breathing
resistance.

o Test criterion 4: microbiological purity (bioburden)

The microbiological purity test examines the number of viable microorganisms on a
non-sterile test material. For this purpose, the mask is placed together with a
collection liquid in a sterile plastic bag and processed in a machine so that viable
microorganisms are released into the liquid. Part of the liquid is then applied to
suitable nutrient media. These are incubated for three or seven days and then the
number of nucleating units is determined (CFU / g).

o Explanation of the European standard 14683: 2014 - for medical face masks

Medical face masks (surgical masks) primarily serve to protect the patient. The
European standard specifies that the main purpose of surgical masks is to protect
patients from infectious germs from the nose and mouth of the staff. In addition, it
is intended to protect the wearer from splashes of possibly contaminated liquids in
certain situations.

The masks are divided into two types (I and Il), depending on the bacterial filter
performance and breathing resistance. Each type is also subdivided according to
whether the masks are splashproof or not (IR and IIR).

Tabelle 1: Classification of the face masks according to ISO 14683

Product classification Typ I* Typ Il Typ IIR
SFOE in vitro 295 > 98 > 98
Bacterial filter efficiency (%)

Breathing resistance (Pa / cm?) <29,4 <29,4 <49
Resilience to nicht erforderlich | nicht erforderlich > 16

Liquid splashes

Microbiological purity < 30 < 30 < 30

* Type | masks are not intended for medical personnel in operating rooms. They should only be used for
patients and other people to avoid the risk of spreading infection, especially in epidemics or

pandemics.

So if you want to manufacture disposable masks or makeshift mouth-nose protection
for use as epidemic protection, follow the DIN EN ISO 14683 and produce masks
similar to Type |I.

Many manufacturers offer suitable production lines for the production of masks or
makeshift mouth and nose protection.
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3 Production of mouth-nose protection

To manufacture mouth-nose protection masks similar to DIN EN ISO 14863, a three-
layer fabric structure is built up and welded, often consisting of polypropylene
spunbond and meltblown. A nasal bow wire is usually inserted into this and elastic
bands are attached for attachment to the ear.

Such masks can be manufactured with machines based on the freely available
construction plans of the Bosch subsidiary Robert Bosch Manufacturing Solutions
GmbH, or with machines developed in-house (e.g. PIA, Ruhlamat, Nucleus etc.).

Figure 2: Typica machine frame for the production of
mouth-nose protection masks (see al tematively both
figures below | eft on this page, PIA / Ruhlamat and
Nucl eus)

For this, the three layers of material in Figure 2 are removed from the rollers (on
the right in the picture) with suitable drives and motors e.g. from the Bosch Rexroth
product range are automatically drawn into the machine, folded, welded and cut,
i.e. isolated.

A metal strip is also fed and inserted in the first machine stations (center of the
picture) so that the mask can be snugly attached to the nose later on.

On the left in Figure 2, two stations can be seen in which the elastic ear rubbers are
fed in and welded. Due to the longer process time for this processing step, two such
stations are often required. On the far left of the picture you can see the output of
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the finished masks in stacked packages. The stack height can be set variably.
Connection to a further packaging unit is possible.

4 Packing of mouth-nose protection

Typical output of the machines are 100-120 masks per minute. B. 2 50 or ten 10
batches per minute are conveyed out of the machine. After that, packaging usually
has to be done in bags. Manual packing is possible for stacks of 50, but automated
packing is recommended from an economic perspective. With stacks of 10, hand
packaging is rather unsuccessful.
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Figure 3: Typica dimensions of a pac kaging mac hine

To do this, the stacks have to be pushed from the outlet rails / belts of the
production system onto an (optionally available) conveyor belt, which serves as an
inlet to the packaging system and then packs, seals and, if necessary, evacuates and
labels the mask stacks in the packaging machine. Automatic packaging machines are
available for this purpose, from which fully packaged mask stacks then come out.
Of course, due to the automation, smaller container sizes consisting of 10 or 20
masks can also be packed without any problems. The acquisition of such automation
pays off in three shifts after just a few months.

From there, the goods must now be packed into the box. If you have the machines
in a clean room, you can use a Bosch Rexroth conveyor belt, which transports the
bags to the outside through a suitable opening in the clean room wall and places
them there in a collecting container. Here a packer can put the bags in boxes and
then stack them on a pallet.

If the bag is packed by hand in a clean room, the conveyor belt can still be useful,
as this way you can avoid unnecessary people and material traffic through the locks
and thus save personnel capacity.
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5 Clean room conditions for the
manufacture of mouth-nose protection
according to DIN EN ISO 14863

Depending on the microbiological purity in which you want to manufacture masks,
there are different types of production environment.

In the simplest case, only normal production conditions are available, as in the usual
manufacturing industry. (e.g. a room with an epoxy floor, i.e. wipeable, walls and
ceiling may not be washable, but tight and optically clean.) So you can produce
makeshift mouth and nose protection and use it for the epidemic if you are in
production contain the microbiological contamination introduced by the production
personnel by means of suitable hygienic measures. These measures include e.g.
Hairnet, face mask, smock, gloves etc. for the staff as well as suitable cleaning
procedures and means for cleaning machine parts and workplaces that come into
contact with the masks produced.

If you not only want to manufacture masks for this need, but also qualified
according to DIN EN ISO 14863 e.g. for use in the emergency room of a hospital or
nursing home, then it will be necessary to create an appropriately clean room
environment. To do this, you need a so-called clean room, which largely meets the
requirements of an ISO class 8 clean room. (Qualified still means not certified as a
medical device.)

There are essentially two ways to do this: either you set up a stationary room as a
clean room, or you choose a flexible and mobile clean room solution that is generally
cheaper than a fixed clean room.

We can advise you on the implementation of both variants in order to find the right
variant for you. Below is an example of a mobile clean room.

In addition to the room equipment, a series of hygienic measures must be taken to
ensure that the working environment is kept clean and germ-free.
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Figure 4: Exampl e
drawing of a mobil e

cl ean room.

6 Accessories

Depending on the design of your production system, the following devices and
aids can be considered as optional accessories:

1. Closets for clean room clothing in the personnel lock

2. Storage devices and cupboards in the clean room

3. Roll manipulator for moving and hanging the nonwoven rolls into the
machine
Manual workplaces with packaging devices and labeling devices
Interface between the production machine and an automatic packaging
unit

6. Conveyor belt for mask stacks packed in bags

7. PSA (hairnets, gloves, smocks, overalls, etc.)

8. Disinfectants with antibacterial or antiviral effects

9
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Once you have decided which type of mask you want to produce, i.e. for what
purpose, you can use the previous chapters to decide which equipment you need
for this purpose.
In addition, many details have to be considered, which also influence the smooth
‘process and product quality.
We would be happy to provide you with comprehensive advice on how to quickly
and effectively evaluate the following points and find solutions:

1. Material selection and processing parameters
Sources of supply
Training of the production employees in handling their "PSA"
Standard-compliant labeling of the products
Creation of an instruction manual
Creation of a cartoning and palletizing concept

ook own
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7. Risk analysis of the production facility

8. Creation of operating instructions, cleaning plans

9. Handling instructions for devices, materials, substances

10. Process description for the movement of people and materials into and
out of the clean room

11. Monitoring and preparation of a qualification procedure according to 1ISO
14863.
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Figure 5: Exampl e of a layout of an automatic production

| ine in a mobile cl ean room.
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8 Contact

If you want to set up a production line and need machines and accessories for it,
we can supply or advise you in full, both with regard to the equipment, but also
with process topics and with the creation of a suitable production environment
with our know-how.

Just contact us, we are happy to help you.
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