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WHITE PAPER  
Respiratory masks and medical face masks - what are the 
requirements, what are the important differences?  
 

Ralf Wörl and Michael Klein, D-Elmshorn 

The worldwide spread of the new virus Sars-CoV-2 has strengthened the focus on the importance of infection protection. 

At the beginning of the pandemic, the benefit of face masks - especially for the public sector - was the subject of intensive 

discussion. However, the vehemence with which the COVID 19 pandemic has reached Europe has created facts, so that 

for many situations in public life, masks are compulsory. To illustrate the role that masks can play in infection control, the 

following article describes the different types of masks used to prevent germ transmission as well as the basic require-

ments given by European regulations and standards for such personal protective equipment (PPE). Furthermore, the ar-

eas of application, the advantages and disadvantages of the technical designs and the correct way to wear the masks are 

described, complemented by information about the duration of use, replacement intervals and conditional reusability.  
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Development 

With the Covid 19 pandemic, infection control measures have become a determining factor in public life. This is most 

succinctly expressed in the compulsory wearing of masks. In numerous countries this now applies to many situations in 

the public sector, such as shopping or using public transport. Before the pandemic masks were used in Europe almost 

exclusively in the medical field, in laboratories and care facilities as a means of protection against infection. In the cur-

rent situation they have become a general measure to support good hygiene and social distancing with the aim to mini-

mize the risk of infection.  

Medical face masks in their present form date back to the early 20th century. Recognizing that pathogens can be trans-

mitted via the air, doctors and nursing staff used fairly simple cotton masks, when dealing with sick patients. Like today, 

the Spanish flu in 1918/1919, the most serious pandemic of modern times to date, led to widespread wearing of masks 

in public (see Fig. 1.). In their protective effect and regarding to the materials used, the first cotton masks are similar to 

many of today’s homemade "community masks”.  

These masks differ fundamentally from those intended for professional use in two aspects: They have not been tested 

with regard to their protective function and design, nor are they manufactured and marketed according to clear regula-

tions. Certainly, one can assume that there will be some protective effect, but the wearer has no real proof of the extent 

and type of application for which protection exists. Even modern community masks are therefore unsuitable as work-

wear for health and safety on the job. 
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Figure 1: Typical situations when wearing masks for the first time as protection against infection during the Spanish 
flu around 1918/1919 in the USA.        
Source: Wikipedia; https://de.wikipedia.org/wiki/Spanische_Grippe and https://dx.doi.org/10.1371/jour-
nal.pbio.0040050 ) 
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Mask types 

The most commonly used mask types for professional applications are medical face masks and filtering half masks for 
protection against particles. There are also more complex full- face protection masks, which protect against gaseous 
substances and are only used in high-risk areas, so that they will not be explained further here. 

 

Medical face masks 

Medical face masks (see fig. 2) are also known as surgical masks or mouth-nose protection (MNS). Their purpose is basi-
cally to protect against infectious germs. The requirements for masks are defined in Europe in EN 14683:2019+AC: 2019 
[1]. These masks are classified as medical devices in Europe according to their use in the medical field and on humans. 

For proper market access, manufacturers and 

distributors must ensure that the surgical 

masks they offer meet the requirements of the 

German Medical Devices Act (MPG) [2] and the 

still valid Medical Devices Directive 93/42/EEC 

[3] or Regulation (EU) 2017/745 [4] on medical 

devices. Medical face masks are therefore 

classified as Class I medical products. The 

regulation creates a solid, transparent, 

predictable and sustainable legal framework 

and ensures a high level of health and safety 

for the wearer. In addition to a certified quality 

management system in accordance with DIN 

EN ISO 9001 [5] or DIN EN ISO 13485 [6], the 

registration of the manufacturer with federal 

and state authorities (German Federal Institute 

for Drugs and Medical Devices BfArM, as well as the responsible state authorities of the individual federal states), an 

essential requirement for placing the product on the market is that it undergoes an evaluation of conformity. In this 

process, all basic properties, design, labelling, compliance with existing standards and the entire manufacturing process 

are checked and comprehensively documented. Risks that could affect the health of the user are to be evaluated within 

the framework of a risk analysis and are subject to official monitoring. A successfully completed conformity assessment 

procedure is a requirement for the CE marking of the product with which it may be legally marketed and traded in the 

European Union.  

As part of the conformity assessment procedure, the specific properties and requirements for medical face masks are 

tested according to the European standard EN 14683:2019+AC: 2019. Taking into account the required performance, the 

masks are divided into different performance classes (Type I and II, as well as performance sub-class Type IIR). The four 

crucial test requirements are listed in table 1, and include two essential basic functions for protection against infectious 

germs, expressed in terms of bacterial filter performance and spray resistance (Type IIR only). Medical face masks are 

typically made of 3 layers of different non-woven materials. A first layer, which is in direct contact with the facial skin, 

consists of a material that should be as comfortable as possible in contact with the skin. The main part of the breath pro-

tection is achieved by the internal filter material. The outer layer can be chosen in such a way as to achieve a good re-

sistance to liquid splashes. This is crucial for the performance of the Type IIR masks. 

The standard tests serve to determine the performance with regard to the required protective effect and respiratory 

activity, as well as to prove the best possible compatibility (germ contamination, biocompatibility). In the test to deter-

mine the bacterial filter performance, an aerosol containing defined quantities of the bacterium Staphylococcus aureus 

is sucked through the mask material in a regulated air flow. Type II and IIR masks (requirement: ≥ 98% filter perfor-

mance) often achieve values well above 99%. Type I masks (requirement: ≥ 95 %) have a lower filter performance and 

should therefore only be worn in areas with a low risk of infection. They are worn by patients and others to reduce the 

Figure 2: Medical face masks type IIR, model berner cleo® med 



RESPIRATORY MASKS AND MEDICAL FACE MASKS 
White Paper  
Page 4 of 13 

Berner International GmbH 
Werner-von-Siemens-Str. 19 
D-25337 Elmshorn 

Contact 
Tel  +49 4121 4356-0 
Fax +49 4121 4356-20 

Web 
www.berner-safety.de 
info@berner-safety.de 

 

risk of infection spreading, especially in epidemic or pandemic situations, but are not intended for use by medical per-

sonnel in operating rooms or other medical facilities with similar requirements. 

Breathability or the resistance of the materials to air flow is a characteristic intended to ensure sufficient comfort or the 

most comfortable use of the mask in its overall construction during inhalation and exhalation. However, higher breath-

ability is often accompanied by lower filter performance. When choosing the right type, it is therefore important to 

weigh up the respective advantages. Type IIR medical face masks are distinguished by their tested penetration protec-

tion against liquid splashes. To determine this so-called "splash resistance", 32 masks, for example, are sprayed with 

synthetic blood and incubated in a humidity chamber for an acceptable quality limit (AQL) of 4.0%. To meet this require-

ment, no penetration must be detectable in at least 29 masks over a period of at least 4 hours. Type IIR masks therefore 

protect the wearer better than type I or II masks, e.g. during surgical operations. Bacterial contamination (microbiologi-

cal purity) and biocompatibility are criteria which affect all mask types in the same way and must therefore be tested 

and documented in accordance with the standards. For example, in the case of assessing biocompatibility for medical 

face masks, tests for cytotoxicity, sensitization or irritation (intracutaneous reactivity) must be considered. 

 

Property Test Type I Type II Type IIR 

Barrier against bacterial  

penetration in the air flow 
Bacterial filter performance (BFE) [%] ≥ 95 ≥ 98 ≥ 98 

Breathability or maximum 

breathing resistance 
Pressure difference [Pa / cm²] < 40 < 40 < 60 

Resistance to liquid splash  

penetration 
Spray resistance pressure [kPA] N/A N/a ≥ 16.0 

Germ load Microbiological purity [CFU / g] ≤ 30 ≤ 30 ≤ 30 

Table 1: Performance requirements for medical face masks according to EN 14683: 2019 + AC: 2019 

 

Filtering half masks for protection against particles 

Particle-filtering half masks (also referred to as respiratory masks or FFP (filtering facepiece) masks) are fundamentally 

more complex than medical face masks (see Fig. 3). Their application is not limited to medical use. FFP masks basically 

serve to protect workers against airborne, particulate hazardous substances (aerosols from solid or liquid substances) 

and are therefore classified in Europe not as a medical product but as personal protective equipment (PPE). Similar to 

medical devices, PPE is subject to legal requirements in order to be tradable as a safe product. Relevant here is the so-

called "PPE regulation" [7], which describes the basic performance requirements and procedures for testing and moni-

toring conformity. If respirators are used in areas where they are intended to protect against serious health risks, they 

fall into the highest protection class as PPE category III. In this case type examination and monitoring by a notifying body 

becomes necessary. Conformity with the PPE regulation is recognizable by a the CE mark and a four-digit code (identifi-

cation number of the notified body). 

In the course of the conformity assessment procedure, the performance must be assessed on the basis of harmonized 

standards. Essential performance criteria are defined by EN 149: 200 + A1.2009 [8]. In addition to the requirements for 

marking and packaging, wear comfort and skin compatibility, these primarily concern the ability to retain airborne parti-

cles in the inhaled air. The decisive factor is the penetration of the filter medium and the leakage due to an insufficient 

seal seat. The masks are divided into three classes (FFP1, FFP2, FFP3) according to their filtration performance and the 

total inward leakage. The protective effect increases with the number characterizing the class (see Table 2). Provided 

that the masks are worn correctly, FFP3 models, therefore, offer the highest protection. However, a reduction in the 
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filter penetration is usually associated with an increase in breathing resistance. The physical strain increases when a res-

pirator with higher filter performance is used. Compliance with the relevant limit values is therefore an important test 

criterion described in EN 149.  

For easier exhalation, many particle-filtering half 

masks have an exhalation valve. Through this 

exhaled air can leave the interior of the mask 

without filtraton and thus without any 

appreciable resistance. Corresponding masks are 

marked with a "V". Respirators with valves only 

protect the wearer, but not the wearer's 

surroundings from possible infection risks from 

germs in the exhaled air. This must be taken into 

account when FFP masks are used in medical 

applications or with regard to protection against 

infection.   

In addition to the performance classification, 

particle-filtering half masks are classified according 

to whether they can only be used for one shift (not 

resusable, “NR”) or for more than one shift (reusable, “R”). If the masks have also passed the storage test with dolomite 

dust described in EN 149, the marking must be supplemented with a "D". This test provides evidence that the masks 

meet the respective requirements for breathing resistance and filter passage even in an environment with high dust 

levels. 

 

Test FFP1 FFP2 FFP3 

Total inward leakage [%] 
Single values: ≤ 25 

Average values:  ≤ 22 

Single values: ≤ 11 

Average values: ≤ 8 

Single values: ≤ 5 

Average values: ≤ 2 

Maximum penetration of test aero-

sol [%] 
≤ 20 ≤ 6 ≤ 1 

Maximum permitted inhalation re-

sistance at 30 l/m [mbar] 
≤ 0.6 ≤ 0.7 ≤ 1.0 

Maximum permitted inhalation re-

sistance at 95 l/m [mbar] 
≤ 2.1 ≤ 2.4 ≤ 3.0 

Maximum permitted exhalation re-

sistance (without valve) at 160 l/min 

[mbar] 

≤ 3.0 ≤ 3.0 ≤ 3.0 

Table 2: Requirements for filtering half-masks for protection against particles according to EN 149:2001+A1:2009 

  

Figure 3: Filtering half mask FFP 3 with exhalation valve for protection 
against particles, Berner BLS 860 
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Application 

Application areas 

All respiratory protection systems presented above are used to contain SARS-CoV-2 infections. The respective perfor-

mance limits play an important role in making the right choice. Overestimating them can expose the wearer and/or 

other people to a preventable infection risk. Occupational safety institutions such as the German Federal Institute for 

Occupational Safety and Health (BAuA), the German Social Accident Insurance (DGUV), the German Federal Institute for 

Drugs and Medical Devices (BfArM) or the various professional associations have therefore published recommendations 

for the use of masks according to infection risk or protection needs [9 - 12]. An important effect of all respiratory protec-

tive equipment is that it contributes to reducing hand contact with the mouth and mucous membranes.  Moreover, it 

visibly expresses the need to keep distance. 

To counteract the spread of infection in the community tested medical face masks and - to a limited extent - home-

made community masks are a suitable means of reducing droplet spread. While the use of medical face masks is consid-

ered appropriate mainly in healthcare services in order to avoid - when used simultaneously - exposure of patients and 

staff, the use of community masks is only justifiable for private use and as complementary measure to general hygiene 

and distance recommendations.  

In contrast to medical face masks, filtering half-masks serve primarily to protect the wearer. They only contribute to re-

ducing the release of viruses and generally the risk of infection of others if they do not have an exhalation valve. In prin-

ciple, the higher the classification of the respirator mask, the better the purification of the inhaled air. FFP1 masks are 

therefore only suitable for use with people who are not suspected of having COVID-19 and for dealing with patients sus-

pected of having COVID-19, provided there is only a low risk of infection from aerosols. The suspect should also wear a 

medical face mask himself. If these requirements are not met, protection must be increased by using an FFP2 mask. If 

there is a high risk of infection from aerosols (e.g. during bronchoscopy, intubation or suction), FFP3 masks should be 

used. Overall, the BAuA considers FFP2 and FFP3 masks to be "absolutely necessary to protect medical personnel from 

aerosols, as they can occur during the treatment of COVID-19 patients" [13]. 

Laboratory work in the context of SARS-CoV-2 diagnostics represents a further risk area. According to the Committee on 

Biological Agents (ABAS), even non-targeted activities should be carried out in a microbiological safety cabinet, whereby 

the wearing of FFP2 masks (or higher) is recommended as an accompanying safety measure, if the positive test material 

is used further [14]. 

The recommendations of the specialist institutions are in line with the specifications of the responsible federal author-

ity, the Robert Koch Institute (RKI), which has laid down requirements for personal protective equipment and its use in 

its supplement to the National Pandemic Plan [15]. The TRBA 250 [16] and the corresponding KRINKO recommendation 

[17] are cited as the basis for the evaluation. According to the RKI, the occupational safety measures listed in ABAS Deci-

sion 609 [18] can also be applied to the handling of SARS-CoV-2 infected persons "in the event of the occurrence of hu-

man influenza that cannot be sufficiently prevented by vaccination". An important criteria for selecting the appropriate 

measures in each case is the preliminary classification of SARS-CoV-2 in risk group 3, as published by the ABAS in the 

corresponding resolution [14]. This classification results, amongst other things, in the above-mentioned obligation for 

medical personnel to use FFP masks in a graduated manner when handling (suspected) COVID-19 patients.  

 

Effectiveness 

Current recommendations for the use of various mask types generally also take into account the supply shortage which 

still exists at present. Efficient and appropriately tested masks are still considered a valuable resource that should pri-

marily be reserved for healthcare services. To relieve the tense supply situation, the use of temporary masks without 

defined protective features therefore remains an accepted but comparatively unreliable option for private use. How-

ever, it can be expected that medical face masks in particular will gain in importance for private use as soon as a suffi-

ciently large numbers of them become available on the market. The confidence of the users in their effectiveness is 

likely to be a crucial factor. 
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The performance of a respirator is determined by the retention capacity of the material (including any valve) and the 

seal to the wearer’s face. Both aspects are taken into account in the test according to EN 149, so users of particle filter-

ing half-masks can be confident that they are using a sufficiently effective product. For medical face masks, on the other 

hand, the mask seal is not a normative performance criteria. For this reason in particular, their effect as personal protec-

tion against infectious agents is regarded as comparatively low. The question of the suitability of medical face masks as 

respiratory protection was already investigated in 2006 in a study by the Institute for Occupational Safety and Health 

(BGIA) [19, 20]. This revealed that "the majority of commercially available masks and face cloths (MNS) do not provide 

adequate protection against airborne infectious agents". Nevertheless, the report shows that medical face masks can 

also contribute to the protection of the wearer. More recent studies support this interpretation and show a compara-

tively high self-protective effect in practical use [21, 22]. The results cannot simply be transferred to the usage situation 

discussed here, but they do sharpen the view of the performance of the different mask types. A more differentiated 

evaluation could have an impact on the use of masks in public spaces ("mask obligation"): Due to the higher wearing 

comfort (lower breathing resistance) and easier application, the general acceptance of medical face masks is likely to be 

greater than that of particle-filtering half masks. For example, medical face masks in public places could become a com-

promise between homemade community masks and "real" respiratory masks. Much depends on the quality of the filter 

material and the fit. For this reason, the BGIA publication already proposes the creation of a positive list of medical face 

masks that meet the performance criteria of respiratory protection devices. Such a list could serve as an important ori-

entation aid in both the professional and private sectors. 

 

Usage 

Donning: 

For filtering half masks but also medical face masks, incorrect application and wearing can significantly impair the pro-

tective effect. Gaps between the mask and face allow the breathing air to enter and exit unfiltered. Since an adjustment 

during wear can lead to cross-contamination (smear infection), care should be taken to ensure that the fit is correct as 

soon as it is worn. It is important that all relevant facial areas are covered from the nasal root to the chin. Many medical 

face masks but also some filtering half masks are delivered folded and must be fully opened up before they are put on. 

To do this, they can usually be pulled apart perpendicular to the fold. To don, it is advisable to fix the mask body in one 

suitable position in front of the face, while with the other hand pulling the fastening straps over the head or ears. The 

straps should not be twisted or pinch. Medical face masks should also fit snugly around the edges. It is therefore advisa-

ble to check the fit of the mask after rough positioning and adjusting it if necessary (mirror). Most masks can be individ-

ually adjusted to the shape of the bridge of the nose using a flexible clip in the upper part. By carefully pressing on the 

nose clip (if necessary preforming with your hands), leakages in this area are reduced, which also makes it easier to wear 

glasses (no fogging). The TRBA 250 stipulates that the correct placement of FFP masks should be demonstrated and 

practiced. It should also be noted that beards and sideburns below the edge considerably restrict the fit of filtering half 

masks (thus the total leakage is determined according to EN 149 with smoothly shaven facial skin!). For individual leak 

testing, the exhalation valve can be closed by hand and a slight excess pressure can be generated inside the mask by 

exhaling. Air flowing out over the sealing edge indicates leaks that must be corrected by readjustment. FFP masks with-

out a valve or with a valve that cannot be closed can be tested by creating a vacuum by inhalation. To do this, the out-

side can be covered with the hands. Incoming air at the sealing edge indicates leakage points (see also [18]). When 

wearing and removing, contact with the filtering material should be avoided, as this leads to the accumulation of germs 

from breathing and ambient air. Most masks are designed so that they can be removed simply by opening or moving the 

fastening straps. Professional and private users should make it a rule to wash or disinfect their hands thoroughly before 

donning and after taking off. In order to take special features of the different models into account, the respective manu-

facturer's instructions must be observed when putting on and using the mask. A good overview of the safe donning and 

removing off of respiratory masks is provided by three posters that can be downloaded from the RKI website [23]. 
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Wear time: 

The use of a respiratory protection system represents an additional burden for the wearer (increased breathing re-

sistance, visual field restriction, weight). Unless used in an emergency, maximum wearing times should be defined in the 

professional sector to avoid overstressing the wearer. The definition must be made within the framework of an activity-

related risk assessment. Guidelines are only available for particle-filtering half masks. They can be found in the corre-

sponding DGUV regulation [24], but also in the ABAS recommendation on occupational safety in connection with the 

occurrence of SARS-CoV-2 [18]. According to the proposals, filtering half-masks without exhalation valve should be worn 

for a maximum of 75 minutes and those with exhalation valve for a maximum of 120 minutes without interruption dur-

ing a working shift (8 hours). In addition, the recovery time between two wearing blocks should be at least 30 minutes 

and the number of inserts per shift should be limited to 5 or 3. Wearers must be offered an occupational health protocol 

[25, 26]. 

In order to be able to provide the specified protection, all masks should be changed immediately after (suspected) dam-

age or contamination. Moisture from the exhaled air condenses in the filter material and can impair its retention prop-

erties. Soaked masks should also be replaced immediately. 

 

Multiple use: 

EN 149 distinguishes between reusable FFP masks ("R") and those whose use is limited to one layer ("NR"). In principle, 

R models can be cleaned or disinfected without loss of performance. However, NR models and medical face masks are 

intended for single use only and must be disposed of after use for hygienic reasons. In a recommendation adapted to 

the improved supply situation, however, the Committee on Biological Agents at the BMAS points out that the labelling 

refers to tests in the industrial sector and is therefore not relevant for working with biological material [27]. 

In the case of FFP masks, deviations from the basic requirements for single use are possible if, during a pandemic, the 

necessary respiratory protection systems "are not available in sufficient numbers and the only possibility is to use masks 

that have already been used" [16]. In this case - as with medical face masks - multiple use is considered possible [16, 18, 

28]. However, such a procedure is subject to certain conditions. These include that the total wearing time (at most over 

one working shift) is not exceeded. Further requirements are adequate hand hygiene when putting on and taking off the 

mask (disinfection of hands and gloves before and after, no contact with the inside of the mask and face), dry intermedi-

ate storage of the mask in the air (not in tightly closed containers) and strict personalization of the respiratory protec-

tion used (individual labelling). Used specimens should be able to be deposited in a restricted access area which must be 

properly disinfected after storage. As a restriction, it is pointed out that FFP masks cannot be reused or reused "after 

work on infectious patients with pronounced exposure to aerosols". The use of medical face masks during surgical pro-

cedures also remains restricted, as does the obligation to immediately change both mask types after (suspected) con-

tamination or wetting. The currently described measures for reuse [28] are limited in time and only valid as long as the 

already declared emergency situation is described for this area. 

 

Preparation: 

In the context of resource-conserving reuse, various simple decontamination procedures were discussed in addition to 

organizational measures. By applying these methods, the aim was to reduce the (potential) SARS-CoV-2 loading of used 

masks to such an extent that reuse is possible without risk. The Federal Ministry of Labour and Social Affairs (BMAS) and 

the Federal Ministry of Health (BMG) had submitted proposals to the crisis team of the Federal Government on how to 

carry out reprocessing [13]. The recommendations were developed with the participation of the RKI, BfArM and IFA. For 

a limited period of time, they were intended to contribute to bridging the supply bottlenecks that arose in the course of 

COVID-19. The application of the procedure described here was suspended by a notice dated 29 April 2020, as the sup-

ply situation with FFP masks has stabilised in between and accordingly there is no longer an acute emergency situation. 

Since a "reactivation" of the recommendations is possible in the event of a second wave of infection, the decontamina-

tion procedure presented therein is to be briefly described and evaluated: 
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Regarding the decontamination procedure, no distinction is made between medical face masks and particle-filtering half 

masks. For both types of masks, heat inactivation by means of dry heat at 65 °C - 70 °C for 30 minutes is recommended, 

provided they have a CE mark. For products that are not CE marked (e.g. those that are marketable in the USA, Canada, 

Australia or Japan), a quick temperature resistance test at 70 °C should be carried out before reprocessing. The recom-

mended heat inactivation has the advantage that it can be used in many health care facilities without any problems. It is 

assumed that the required drying cabinets are standard equipment. In principle, it must be taken into account that not 

all types of pathogens present on the masks may be sufficiently inactivated with the thermal process. Especially after 

use on patients with tuberculosis or other infections with increased pathogen persistence, the masks must always be 

disposed of. 

In addition to the basic recommendation, the BMAS and BMG guidelines also provide information on how to implement 

decontamination. Many of the points correspond to those which are to be implemented in the context of further use 

(personalisation, adequate hand hygiene, safe collection, dry intermediate storage), others aim to ensure the integrity 

of the product after reprocessing (visual inspection, limitation to a maximum of two decontamination runs, qualification 

of the personnel carrying out the decontamination, traceability of the process). Detectably soiled or defective masks 

must always be disposed of immediately. 

The RKI expressly advises against disinfecting disposable masks with disinfectants, as the proper functioning of the 

masks is then no longer guaranteed [27]. 

The extent to which the proposed procedure is sufficient to achieve complete inactivation of SARS-CoV-2 particles on 

contaminated masks is now controversial. It is conceivable that with increasing knowledge of the pathogen and its distri-

bution, higher temperatures, a longer exposure time or even a different method would be required. In a technical re-

port, the European Centre for Disease Prevention and Control (ECDC) evaluates various methods for decontaminating 

used respiratory masks [29]. Taking into account the success of the decontamination, possible impairment of filter ca-

pacity and seal fit as well as the applicability in health care facilities, a differentiated picture emerges, the result being a 

recommended procedure adapted to the individual conditions. 

Disposal: 

In the context of its recommendations on hygiene measures for the treatment and care of patients with an infection by 

SARS-CoV-2 [30], the Robert Koch Institute comments on waste disposal in the clinical area. According to these recom-

mendations, non-liquid waste from the treatment of COVID-19 patients does not pose a particular risk of infection, pro-

vided that the usual occupational health and safety measures are observed and suitable PPE is worn. Such waste, includ-

ing the masks used in treatment, can generally be assigned to the waste code number (ASN) 18 01 04. By definition, this 

is a mixture of wastes "for whose collection and disposal no special requirements are placed from the point of view of 

infection prevention" [31]. The collection has to be carried out directly at the place of generation in tear-proof, mois-

ture-resistant and tight containers (e.g. in tear-proof plastic bags). Carefully closed containers must be provided for 

transport. Decanting, sorting or pretreatment are not permitted. Final disposal is usually carried out in an approved 

waste incineration plant. 

If the extent of the contamination indicates a high risk of infection, a more complex disposal process is required. This 

applies, for example, to waste from the diagnosis of COVID-19, if it consists of more than individual test sets. Such waste 

must be disinfected on site using a accepted procedure or assigned to the waste code number ASN 18 01 03*. This ASN 

identifies waste "whose collection and disposal is subject to special requirements from an infection-prevention point of 

view". Even stricter handling requirements (e.g. collection and transport only in type-approved disposable containers 

marked "Biohazard", disposal with proof of disposal) are intended to ensure adequate occupational safety and prevent 

the spread of pathogens. 

Irrespective of the type of waste, care must be taken to ensure that used sharp and pointed medical instruments such as 

cannulas and scalpels are collected in puncture-proof and unbreakable disposable containers, securely closed, made 

available, transported and disposed of in a way that prevents unauthorised access (see [16] and [31]). 
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Table 3 : Overview of the use of tested protective masks in the context of the COVID 19 pandemic 

 Filtering half masks according to 

EN 149 

Medical face masks according to 

EN 14683 

Effectiveness primarily self-protection 

(occupational safety) 

primarily for third party protection 

(patient safety) 

User personnel in health care facilities, 

laboratory staff in SARS-CoV-2 diagnostics, 

employees in activities with a high risk of infec-
tion 

personnel in health care facilities, 

patients, 

employees in activities with an increased risk 
of infection 

Donning adequate hand hygiene, 

no face touch, 

complete coverage of nose and mouth (practice 
putting on), 

adjustment of the nose bridge, 

close seat (leakage test, impairment by beard 
growth), 

correct placement of the straps, 

note the manufacturer's instructions 

adequate hand hygiene, 

no face touch, 

full coverage of the nose and mouth, 

Adjustment of the nose bridge, 

close-fitting seat, 

correct placement of the straps, 

note the manufacturer's instructions 

Maximum use max. 75 min or 120 min / shift, 

max. 3 – 5 x / shift, 

30 min recovery time 

no legal requirements 

Multiple use 

 

generally only for FFP-R-masks generally not 

not after working with infectious patients not for surgeries 

temporary exception if appropriate measures are observed: 

- adequate hand hygiene, 

- personalization, 

- dry storage, 

- at most over one shift, 

- not after contamination or moisture penetration 

Preparation temporary exception if appropriate measures are observed, now suspended: 

Dry heat decontamination (65 ° C - 70 ° C for 30 min) 
Personalization, adequate hand hygiene, safe collection, dry storage 
max. two passes, visual inspection, qualification, traceability 

Disposal generally according to ASN 18 01 04, possibly according to ASN 18 01 03 * 
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Conclusion 

According to current research results, virus particles in aerosol form are of particular importance in the spread of COVID-

19 [32]. Especially in closed rooms, there can be a high concentration of micro droplets (≤ 5 µm) in the air. Unlike larger 

droplets, which fall to the ground after a short time due to gravity, the smallest particles remain mobile for a long time 

and can even cover large distances through air movement. Therefore, contact cannot be avoided solely through distance 

requirements. Aerosols are released not only when coughing or sneezing, but already during normal breathing and 

speaking. Above all, people who - although infected - do not yet have any symptoms can become secret carriers of the 

disease. As an effective infection prevention measure, the universal use of masks is therefore recommended in all places 

where a high concentration of respiratory aerosols can occur. 

The mask types presented differ in structure, material and shape as well as in their performance and the possible uses 

to be derived from them. While filtering half masks (FFP masks) in accordance with EN 149 are primarily used for self-

protection in various work areas, medical face masks (surgical masks) in accordance with EN 14683 are intended to 

serve as external, but also self-protection in health care facilities. As a result of the COVID 19-related supply shortages, 

similar looking but not certified products and homemade community masks are also used in the public sector. 

While the professional use of masks for dealing with (potentially) COVID-19-infected persons as well as with SARS-CoV-

2-contaminated samples and materials is essentially regulated, there is still uncertainty about the requirement for and 

the proper use of masks in the community. Current findings on significant transmission paths underline the need to 

counteract the spreading via droplets and aerosols by wearing masks ubiquitously. Despite the limited self-protection, 

medical face masks are suitable for this purpose, as they also have acceptable wearing comfort with a secure filtration 

capacity. The prerequisite for their effectiveness, however, is a proper donning practice to achieve the tightest possible 

face seal and a high wearing discipline. With sufficient availability and acceptable prices, medical face masks could re-

place the hitherto widespread homemade masks and could become the standard of prevention against the spread of 

airborne pathogens not only in medical facilities but also in public space. 
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