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The Committee for Biological Agents (Ausschuss für Biologische Arbeitsstoffe – ABAS) 
has passed a resolution setting out the following occupational health and safety requirements 
for activities involving a risk of infection from highly pathogenic viruses where patients are 
cared for outside of special isolation units. Resolution 610 is intended to give concrete ex-
pression to the German Biological Agents Ordinance (Biostoffverordnung – BioStoffV) and 
reflects the current state of the art. It is based on results provided by the ABAS working 
group for 'Highly Pathogenic Viruses'(1).  
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1 General 
 
Prompted by the outbreak of Ebola virus disease in West Africa in 2014/2015 and the issues 
this raised at a national level in Germany, the Robert Koch Institute has developed the 
'Framework Ebola Virus Disease' in close collaboration with the various institutions con-
cerned [1]. The occupational health and safety measures set out in the framework had been 

                                            
(1) Contributors: Representatives from the Committee for Biological Agents (Ausschuss für Biologische Arbeits-

stoffe – ABAS), the Federal Office of Civil Protection and Disaster Assistance (Bundesamt für Bevölkerungs-
schutz und Katastrophenhilfe – BBK), the Federal Institute for Occupational Safety and Health (Bundesanstalt 
für Arbeitsschutz und Arbeitsmedizin – BAuA), the German Medical Association (Bundesärztekammer – BÄK), 
the German Hospital Federation (Deutsche Krankenhausgesellschaft – DKG), authorities at state level, the 
Robert Koch Institute (Robert Koch-Institut – RKI), the Permanent Working Group of Competence and Treat-
ment Centres for Highly Infectious, Life-threatening Diseases (Ständiger Arbeitskreis der Kompetenz- und Be-
handlungszentren für hochkontagiöse und lebensbedrohliche Erkrankungen – STAKOB), and accident insu-
rance institutions.  
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defined with the help of and in consultation with ABAS. They have now been further devel-
oped by ABAS – based on experience acquired and the resulting need for concrete expres-
sion in this area – to take in other highly pathogenic organisms. The aim of this resolution is 
to integrate them into the Technical Rules for Biological Agents (Technische Regeln für Biol-
ogische Arbeitsstoffe – TRBA). 

 

2 Objectives, scope 
 
Resolution 610 gives concrete expression to the occupational health and safety measures 
required in order to care for patients infected with highly pathogenic organisms (biological 
agents belonging to risk group 4) or suspected of having a disease outside of special isola-
tion units (SIUs). It is intended as a helpful guide to planning and defining suitable 
measures and is aimed at institutions which either want to prepare for situations of 
this kind or are obliged to because of agreements. 

It may apply to the following: 

− medical practices and emergency admission facilities visited by patients infected with or 
suspected of having a disease, 

− emergency services − including emergency doctors and standby medical services in-
volved in transporting or accompanying these patients to the institution about to receive 
them, and 

− hospitals which have to care for patients outside of an SIU due to exceptional circum-
stances. This may be the case, for example, if a patient is not fit enough to be transport-
ed.  

The following rules apply solely to situations where TRBA 250 entitled 'Biological agents in 
health care and welfare facilities' [2] provides no further concrete information.  

The protective measures also apply to other people who become involved for some reason, 
such as representatives from the health authorities.  

The requirements in terms of SIUs are set out conclusively in TRBA 250 and remain unaf-
fected. 

 
 
3 Definitions  

 
3.1 Basic hygiene measures  

Basic hygiene describes the standard level of hygiene required in medical institutions. It co-
vers all the various hygiene measures which are always performed at a health-care institu-
tion [3, 4]. This particularly includes things like hygiene for hands, protective clothing and 
equipment, and disinfection measures. 

3.2 Highly pathogenic organisms 

Highly pathogenic organisms within the meaning of this resolution are biological agents be-
longing to risk group 4 (article 3 paragraph 1 section 4 of the BioStoffV) [5]. 
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3.3 Special isolation unit 

A special isolation unit (SIU) is a designated treatment centre where patients infected with a 
biological agent belonging to risk group 4 or suspected of having a disease are cared for 
under conditions associated with protection level 4 (see the protection level classification as 
per section 3.4.2 paragraph 4 of TRBA 250 [2]). 

3.4 Suspected of having a disease 

A person is suspected of having a disease if they have symptoms which suggest the pres-
ence of a specific transmissible disease (article 2 section 5 of the Protection Against Infection 
Act – IfSG [6]). 

3.5 Patient care 

Patient care refers to how patients are examined, treated, and looked after at a health ser-
vice institution (as per article 2 paragraph 14 of the BioStoffV). For the purposes of this reso-
lution, this also includes the transport of patients infected with or suspected of having a dis-
ease by the emergency services. 

3.6 Isolation area 

The isolation area is an area, securely separated from other work areas, in which a patient 
infected with or suspected of having a disease is cared for.  

 

4 Protective measures 

4.1 Preliminary remarks 

(1) According to section 3.4.2 paragraph 4 of TRBA 250 [2], activities associated with exam-
ination, treatment, and looking after patients infected with a biological agent belonging to risk 
group 4 or suspected of being so are usually classed as protection level 4. The protective 
measures to be complied with in this regard are summarised in appendix 1 entitled 'Special 
isolation units' to TRBA 250. It may, however, prove necessary to care for such patients out-
side of SIUs (see section 2). In cases such as these, it will not be possible to comply with the 
state of the art for SIUs, because certain design and technical conditions will not have been 
met. In view of this, special significance will be placed on additional organisational and per-
sonal protection measures in particular. And effective protection will largely depend on these 
being duly planned, defined, and consistently implemented should a serious incident arise. 

(2) Depending on which pathogen occurs and what properties it has (including the route of 
transmission), further measures that go beyond this resolution may also be required. These 
would need to be defined as part of the risk assessment. The measures described here 
should also be applied if new and as yet unclassified pathogens emerge which are associat-
ed with a high risk profile. 

Note: If someone is suspected of 'falling ill with a viral haemorrhagic fever' or having a 'dis-
ease carrying a potential threat', the doctor identifying the case in question must notify the 
health authority responsible without delay as per article 6 of the IfSG [6]. The supreme state 
health authority or the authority responsible under state law (usually in consultation with the 
competence centre responsible) will decide on any further measures in accordance with arti-
cles 28−31 of the IfSG. 
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4.2 Medical practices 

4.2.1 Basic principles 

If a patient infected with or suspected of having a disease visits a medical practice, the fol-
lowing basic measures need to be complied with at the first sign of anything suspicious: 

− For the first anamnestic examination of a suspected disease, a minimum distance from 
the patient of around 1.50 m must be observed. 

Note: This distance is based on the minimum distance – as determined by experimental 
data – required to prevent any droplet infection in the event of influenza viruses [7]. 

− Basic hygiene measures [4] must be complied with. 

− The patient must be kept away from other people.  

If the initial suspicions aroused by the patient's disclosure remain, the health authority re-
sponsible must be notified immediately and further basic measures complied with:  

− The patient should, if possible, remain where they are currently being cared for. Contact 
with other people must be avoided.  

− Direct contact between the patient and doctor or staff treating them is to be avoided or 
restricted to what is absolutely necessary.  

Note: Assuming their symptoms allow this, barrier measures may be applied to the pa-
tient as applicable (such as wearing gloves or face mask). 

− Where it is absolutely necessary to carry out activities on the patient, special protective 
measures will need to be complied with. These include wearing personal protective 
equipment (PPE) (see section 4.2.2) and carrying out more extensive disinfection 
measures (see section 4.2.3) or measures for disposal of waste and waste water (see 
section 4.2.4).  

Note: Provision of the PPE required in such cases requires suitable planning and prepa-
ration in advance. If this is not in place, any activities with a relevant risk of infection 
should be avoided where at all possible. As regards the duty to notify as per article 6 of 
the IfSG, please see the note at the end of section 4.1 paragraph 2. 

4.2.2 Personal protective equipment (PPE) 

(1) The protective clothing envisaged for those investigating suspected cases must ensure 
the skin and mucous membranes are protected against contact with pathogens.  

(2) It can be assumed that most pathogens belonging to risk group 4 are not transported in 
the air. However, these pathogens may also be associated with droplet transmission from 
person to person. Since infectious aerosols may arise when bodily fluids are released, e.g. 
during vomiting or as a result of clinical measures, it is impossible to rule out transmission 
through the air in the event of close contact when caring for patients. Respiratory protection 
must be worn as a preventive measure. 

(3) In terms of PPE procurement, it is important to bear in mind the following: Personal pro-
tective equipment must satisfy the requirements for the marketing of PPE. It must fit the indi-
vidual user, which means taking note of the relevant sizes.  

− Respiratory protection:  
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− FFP3 half-mask with exhalation valve (tested to DIN EN 149; filter fleece also tested to 
DIN EN 14683 (type IIR splash protection))  

Notes: Before wearing FFP masks, the first thing to do is make sure they fit correctly on 
the face (e.g. fit test). Appendix 7 to TRBA 250 [2] contains notes regarding this. A beard 
or sideburns along the lines where masks are meant to lie tight against the face will affect 
the correct fitting of the mask [8]. Surgical face masks are not the same as respiratory pro-
tection and do not ensure adequate protection against inhalation of aerosols.  

− Eye and face protection: 
− CE category II non-fogging goggles, frame mark 5 as per DIN EN 166 
− Possibly a face shield if the FFP3 mask has no splash protection  

− Body protection:  
Disposable protective suit with hood and preferably boot-type socks, CE cat. III type 3B, 
for activities involving a high risk of contamination – a good idea is to combine these with 
a disposable plastic apron. 

− Hand protection: 
At least two pairs of liquid-tight gloves offering protection against mechanical and biologi-
cal risks (CE cat. III, as per DIN EN 420, 388, 374 AQL ≤ 1.5) – the gloves chosen 
should have cuffs ensuring adequate overlap with protective clothing. The outer pair 
serves as work gloves.  

Note: Depending on the types of activities that need to be performed on the patient in re-
lation to the presenting symptoms, it may also be a good idea to wear three pairs of 
gloves as per section 4.5.12.  

− Foot protection: 
Disposable overboots made of liquid-tight material or S5 rubber boots (to provide addi-
tional protection against contaminated falling objects). 

Note: If the intention is to use commercially available 'infection prevention sets', it is im-
portant to check these are suitable: any equipment which offers at least an equivalent level of 
protection may be used.  

(4) The doctor or staff providing treatment must be familiar with both the theory and practice 
of using PPE correctly. Employees must be given suitable instructions and practise the cor-
rect way to put on and take off PPE on a regular basis.  

The procedure for putting on and taking off PPE is described in appendix 1 by way of illustra-
tion.  

4.2.3 Disinfection measures 

(1) The procedure for disinfecting PPE is described in appendix 1. It is important to bear in 
mind the following:  

− Before taking off protective clothing, it is important to ensure the protective suit and other 
PPE, apart from the respiratory protection mask, undergo a total wipe disinfection using a 
suitable and effective disinfectant. A second person (decontamination helper) needs to 
help with this.  

− Following disinfection, protective clothing must be taken off in such a way that the outer 
surface does not come into contact with the person's clothes or skin (roll it up so the inner 
surface is facing outwards). It is important here to get help from (at least) a second per-
son, who will watch the removal process and help, for example, by calling out the individ-
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ual steps to follow as per appendix 1. Once taken off, the PPE is disposed of as per sec-
tion 4.2.4. 

Notes: The disinfectant lists from the RKI [9] and the Verbund für Angewandte Hygiene e.V. 
(VAH) [10] provide an overview of suitable and tested disinfectants. 
It may be possible, with some individual suspected cases, to dispense with whole-body de-
contamination – subject to a careful risk assessment. In cases such as these, at least those 
areas of protective clothing showing visible contamination should undergo a wipe disinfection 
with a cloth soaked in disinfectant before anything is taken off. 

(2) The following additional disinfection measures need to be performed: 

− There must be strict compliance with hand hygiene. Gloves must be replaced on a regular 
basis and following any contamination. Once gloves have been taken off, hands must be 
disinfected twice (making sure to apply disinfectant far above the wrists).  

− The disinfection measures required for surfaces, laundry, medical devices, etc. must be 
performed as agreed with the health authority responsible. It is important to bear in mind 
the following: 

− Potentially contaminated premises must remain closed until any suspicion of contami-
nation has been ruled out or, if suspicions are confirmed, until suitable disinfection 
measures have been performed.  

− Specialist expertise will be required to perform the disinfection measures. 

Recommendations regarding decontamination, disinfection, and processing of medical de-
vices are summarised in appendix 2.  

4.2.4 Disposal of waste and waste water 

(1) Given it is not generally possible on site to inactivate (in an autoclave) the infectious 
waste generated, including any contaminated PPE, it is necessary to arrange specialist ex-
ternal waste inactivation and disposal via incineration in a hazardous waste incineration 
(HWI) plant authorised to incinerate code 180103* waste as per the guidelines from the state 
waste committee [11] (see section 4.5.9). Where local conditions allow, waste may also be 
securely packed into a sealed, puncture-proof, and liquid-tight container – which may be dis-
infected but is not accessible to third parties – and stored on an interim basis until the sus-
pected case has been confirmed or rejected.  

(2) The decision as to whether waste water, including the excreta of a patient suspected of 
having a disease, must be inactivated or may still be directly discharged into the sewage 
system will depend, among other things, on  

− the pathogen suspected, 

− the kind of viral excretion to be expected given the patient's symptoms, and 

− the risk of infection to which personnel are exposed when collecting and inactivating ex-
creta.  

Note: This decision is made in consultation with the health authority responsible and the 
competence centre.  

(3) If the patient has used a toilet, this will need to be out of bounds to all other persons and 
given special consideration when disinfection is performed. 
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4.3 Emergency admissions 

(1) This section covers emergency admissions to hospitals receiving unannounced visits 
from patients infected with or suspected of having a disease. It does not cover situations 
where a hospital is expecting an admission and, due to exceptional circumstances, the pa-
tient infected with or suspected of having a disease has to be cared for outside of an SIU. 
This is described in section 4.5.  

(2) Section 4.4.2 of TRBA 250 [2] requires the risk assessment to define which PPE must 
be made available and used 'in order to ensure an initial minimum level of protection for em-
ployees caring for persons suspected of having a disease outside of a special isolation unit'. 
The requirements set out in the following paragraphs need to be considered in this respect.  

Note: It is recommended that suitable rules regarding the use of PPE and the necessary 
procedures to follow are integrated in the hospital's emergency plan.  

(3) The following measures always need to be complied with as soon as anything is sus-
pected:  

− The patient should, if possible, stay in one place. Contact with other people must be 
avoided.  

− In accordance with the procedure established in the respective German states, efforts 
should be made to move the patient to an SIU immediately. If this is not possible, the pa-
tient needs to be moved to an isolation area as per section 4.5.  

(4) Since it must be assumed, given the patient's condition, that direct care is required, em-
ployees will need to wear PPE. This must at least satisfy the requirements set out in section 
4.2.2 paragraph 3.  

(5) Employees must be instructed in how to use PPE correctly and provided with practical 
training. The correct way to put on and take off PPE must be practised on a regular basis. 
The procedure for putting on and taking off PPE is described in appendix 1.  

(6) The measures described in sections 4.2.3 and 4.2.4 apply to disinfection and the dis-
posal of waste and waste water.  

 
4.4 Emergency services  

(1) If a patient is to be moved from a medical practice to a special isolation unit or isolation 
area as per section 4.5, they will need to be transported in the easiest emergency vehicle to 
decontaminate afterwards (among those available): this will be a special emergency vehicle 
for moving infectious patients, a gutted emergency vehicle, or an emergency vehi-
cle/ambulance with its air conditioning system taped shut and only fitted with the absolute 
essentials in terms of patient care. If there is a viewing window capable of being opened, this 
would need to be kept closed and also sealed as applicable. It is a case of using personnel 
who are prepared and suitably trained for these kinds of assignments.  

Note: Patients must be moved as specified by the health authority responsible, with involve-
ment from the treatment centre responsible. 

(2) PPE for personnel in the emergency vehicle (including emergency doctors or medical 
standby personnel suitable for this task) includes the various components listed in section 
4.5.12. Because the driver's cab is completely separate, the driver does not have to wear any 
PPE.  
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(3) The emergency vehicle used must then be taken out of service until any suspected dis-
ease has been ruled out or specialist disinfection/decontamination has been performed. De-
contamination measures require some input from the health authority responsible and should 
be performed, with the help of the risk assessment, on the basis of the pathogen's properties 
and any measures performed on the patient. If there is any suspicion that aerosols have 
been released or contamination is suspected at locations not directly accessible for scour-
wipe-disinfection, fumigation will also be required. 

(4) PPE must undergo suitable decontamination after use or a change of personnel by 
means of a wipe disinfection as described in section 4.5.13 and appendix 1. Personnel need 
to be trained in these measures, taking practical aspects into consideration.  

Note: Use of a mobile disinfection shower – as sometimes provided by special forces – is not 
possible (when wearing FFP3 masks, for example).  

 
4.5 Hospital – treatment outside of an SIU 

4.5.1 Isolation measures: general 

(1) Areas of hospitals intended, in exceptional circumstances, to serve as isolation areas for 
the care – outside of an SIU – of patients infected with or suspected of having a disease 
must satisfy certain design and technical requirements. These include in particular the re-
quirements described in sections 4.5.2 to 4.5.7. 

(2) The setting up of an isolation area calls for the kind of thorough planning required when 
preparing for such a situation and this must be done in advance. It is recommended that this 
is integrated into the hospital's emergency plan.  

Note: It is possible to seek support from the health authorities and competence centres re-
sponsible. 

(3) The minimum requirements set out below need to be considered. Depending on 
the pathogen suspected or identified and its properties, additional measures beyond those 
described here may also be required. This would need to be defined as part of the risk as-
sessment on a case-by-case basis. 

4.5.2 Isolation measures: minimum requirements 

(1) It is essential to ensure the isolation area is suitably separated and an appropriate dis-
tance from other areas of the hospital.  

It is important to bear in mind the following: 

− Cross-contamination and transfer of relevant pathogens must be confidently ruled out. 
− Access to the isolation area needs to be separate and via routes not in general use. If the 

way a building is designed makes this impossible, access to the isolation area must be 
blocked for general use and restricted to essential personnel only.  

− When caring for patients who are or may be infected with different highly pathogenic or-
ganisms, it is important to keep patient areas separate from each other so mutual trans-
mission is impossible.  

− When selecting rooms, it is a case of ensuring the surface area available is appropriate for 
the disinfection measures required. They must be impermeable to water, easy to clean 
and disinfect, resistant to the chemicals used, and preferably seamless. 
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Note: Ceilings, for example, which do not have these properties can be masked to protect 
them against contamination.  

(2) The following priority must be observed when drawing up plans for isolation conditions 
if no special isolation unit or mobile isolation unit is available: 

 
If available:  
Isolation unit or isolation room with anteroom and controlled air 
extraction as applicable (if different pressure levels apply: negative 
room pressure in the patient area). 

 
 
If the isolation areas described above are not available:  
Isolation room – including additional distancing measures such as 
using corridor areas as 'anterooms'. 

 
 
If isolation rooms are not available.  
Alternatively, setting up a provisional isolation area using corri-
dors (or sections of corridors) to create an area separate from nor-
mal operations in terms of its design and function. 

 

4.5.3 Ventilation system/Ventilation  

(1) If the rooms designated as the isolation area feature a ventilation system, it may only be 
used if any exchange of air with other areas can be confidently ruled out. During the prelim-
inary planning phase, it is a case of checking and clarifying which technical conditions the 
existing ventilation system satisfies and whether the requirements described below can be 
complied with. If there is any residual risk, the ventilation system may not be operated for 
the duration of the isolation measures.  

− A ventilation system may be used if it meets the technical standard described in appendix 
1 to TRBA 250 [2]. 

− A ventilation system which does not comply with appendix 1 to TRBA 250, may be used 
however, if the following conditions are complied with: 

− The possibility of other patient areas or work areas becoming contaminated via the air-
borne route can be confidently ruled out. This means having an expert (e.g. a hospital 
technician or a technician specialising in ventilation systems) refer to the ventilation 
plan and check out the route taken by the ventilation channels away from the designat-
ed isolation area.  

− It is imperative to avoid any reverse pressure when the system is in operation. Suit-
able measures must be taken to prevent the ventilation system being switched off 
unintentionally.  

− It is important to check whether individual room control is available. Where possible, 
individual room control for the ventilation system should be adjusted to ensure the 
patient room can be kept at a slightly negative room pressure.  

Note: This is possible for practically all ventilation systems which feature individual room 
control.  
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− The ventilation filters used must be HEPA filters (H13 minimum).  
− The ventilation channels and HEPA filters must be amenable to fumigation (see section 

4.5.8). 

− If the above conditions are not satisfied, the ventilation system must be switched off with-
out exception. In such cases,  

− the inlet and outlet channels for ventilation must be securely masked (as if a fumiga-
tion were planned) and 

− the conditions for window ventilation (forced ventilation) must be defined as part of 
the risk assessment. 

Note: When selecting rooms, it is important to ensure that window ventilation is possible 
without any risk of contamination for other patient areas and work areas. This may need 
to be supported through organisational measures (e.g. no window ventilation in neigh-
bouring areas at the same time). 

(2) Measures must be taken to prevent air turbulence (by creating areas where the air is 
still, with the help of dividers, tent systems, and the like). 

4.5.4 Anteroom/Sluice area  

Anterooms or sluice areas must be adequately dimensioned for the function expected of 
them. It is important to bear in mind the following: 

− It is a case of assigning certain functions to certain rooms. Functional areas may be identi-
fied, for example, using room dividers or by laying down fluorescent/luminous warning 
strips or non-slip floor markings.  

− It is essential to ensure black-grey-white areas are kept strictly separate.  

Note: At an international level, the designations hot-warm-cold or red-amber-green are al-
so used. 

− Suitable disinfection measures must be envisaged: it is essential to arrange sufficient 
space for decontamination of used protective clothing (see section 4.5.13) and options for 
safe collection of both protective clothing people have taken off and contaminated waste 
(see section 4.5.9). 

− Additional space for preparatory activities which ought not to take place in the patient area 
is to be arranged in the white area (e.g. for the preparation of infusion solutions). 

− Organisational measures must be implemented to prevent the doors for the ante-
room/sluice area and the patient area being opened at the same time. 

4.5.5 Patient area (black area) 

(1) The patient area should only be occupied by one patient, if at all possible, and incorpo-
rate a sanitary room as applicable. It is important to bear in mind the following: 

− The patient area must have sufficient room for people to move around and be adequately 
dimensioned to accommodate any medical equipment required. 

− It may only contain furniture which can be properly decontaminated once treatment is over 
or – failing this – disposed of as contaminated solid waste under code 180103* as per the 
guidelines from the state waste committee [11] in a hazardous waste incineration (HWI) 
plant (see section 4.5.9). 
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− Only medical devices needed for the care of the patient should be introduced to the pa-
tient area (e.g. laboratory devices for diagnostics to be performed on the patient: point-of-
care testing (POCT): see also appendix 2). 

(2) For any preparatory activities which cannot take place in the white area, it makes sense 
to arrange 'preparation areas' within the patient area.  

Note: If the sanitary room is not being used by the patient, it may, under certain circum-
stances, be used for preparatory work which has to take place close to the patient.  

(3) The sanitary room may not be used by infected patients or only on a restricted basis 
having consulted the personnel responsible and taking into account any design standards. 
Waste water, including excreta (stools, urine) from patients excreting highly contagious path-
ogens, must be collected in suitable devices or containers and disposed of with infectious 
waste as per the guidelines from the state waste committee [11] (see also section 4.5.9). 
Since being exposed to excreta represents a very significant risk to personnel, systems de-
signed to carry stools away should be used if at all possible or – where patients are suffi-
ciently mobile – chemical toilets. 

Note: In accordance with information sheet DWA-M 775 entitled 'Waste water from hospitals 
and other medical institutions' issued by the Deutsche Vereinigung für Wasserwirtschaft, 
Abwasser und Abfall e.V. (DWA), excreta from patients suffering from highly contagious in-
fections should be thermally inactivated before reaching the sewage system or disposed of 
as per the guidelines from the state waste committee [11].  

4.5.6 Restricted access 

It is essential to ensure access to the isolation area is restricted solely to authorised and duly 
instructed personnel required for treatment purposes and that only these people actually gain 
access (access control). The procedure must be set out in advance. 

4.5.7 Emergency power supply/Emergency lighting/Monitoring  

(1) If at all possible, areas connected to the emergency power supply should be used for the 
treatment of patients.  

(2) Emergency lighting is required. This should be designed in such a way that activities 
involving the patient can be safely stopped in the event of a power failure. Failing this, at 
least one battery-powered emergency lighting unit must be on hand by way of alternative. 

Note: 'Activities can be safely stopped' means an ongoing activity put at risk at the time of a 
power failure – such as taking a blood sample from a patient – can be safely terminated.  

(3) Visual monitoring is absolutely essential. This can take place via windows – where these 
are present – or surveillance cameras (e.g. a webcam). There must be some kind of voice-
based communication channel, e.g. via an emergency call system.  

(4) There must be rules and training regarding what to do in emergency situations (such as 
a power failure). 

4.5.8 Disinfection and decontamination measures 

(1) The disinfection and decontamination processes to be adopted and – where required – 
any validation work involved must always be defined before admitting and treating a patient. 
The conditions for implementing the processes must be satisfied.  



Resolution 610 'Protective measures for activities outside of special isolation units involving the care of patients 
infected with highly pathogenic organisms or suspected of having a disease' 

Page 12 

Committee for Biological Agents – ABAS – www.baua.de/abas 

(2) This also applies when it comes to defining the decontamination, disinfection, and pro-
cessing of medical devices used for patients infected with or suspected of having a disease. 
Appendix 2 contains recommendations, from an occupational health and safety perspective, 
on how to proceed with various classes of devices.  

(3) Final disinfection must include at least a thorough, total scour-wipe-disinfection.  

(4) It is then a question of deciding on a case-by-case basis, based on the risk assessment, 
whether the room needs to undergo subsequent fumigation. In any event, fumigation of the 
room is recommended where a ventilation system has been used. It is also required when 
the contamination suspected cannot be suitably decontaminated by means of a scour-wipe-
disinfection (e.g. ceiling features, suspended ceilings, light fixtures). If the ventilation system 
as per section 4.5.3 (third point) was not in operation, the incoming and outgoing ventilation 
channels must be securely masked during fumigation.  

(5) Where rooms are to be fumigated, the unit concerned must be suitably sealable (see 
also section 4.5.3). This would include lines introducing media of any kind etc..  

Notes: Disinfection measures must be agreed with the health authority or health department 
responsible, while drawing on the expertise of the competence centres. Hydrogen peroxide 
(H2O2) or formaldehyde may be used as the fumigation agent. It is important to bear in mind 
the limitations of both methods.  
H2O2 fumigations need to have been validated at the site. The effectiveness of H2O2 may 
be impaired if contaminants have a high protein content. Formaldehyde fumigations re-
quire permission from the authority responsible. Formaldehyde fumigation may only be per-
formed by a holder of a certificate of competence in accordance with the conditions set out in 
TRGS 522 [12]. 
 
4.5.9 Waste and waste water disposal 

(1) It is essential to arrange specialist external waste inactivation and disposal via incinera-
tion in a hazardous waste incineration (HWI) plant authorised to incinerate code 180103* 
waste as per the guidelines from the state waste committee [11]. 

(2) Disposal procedures must be in place before the isolation area is put into operation. It is 
also imperative to define how waste is to be collected and, as applicable, pre-treated (e.g. 
mixing liquid waste with gel and possibly disinfectant), with an emphasis on making process-
es as simple as possible and ruling out potential errors. The black area must provide enough 
space for waste collection. 

(3) Packaging and labelling must comply with ADR [13], while multilateral agreement M281 
[14] also currently applies to external transport. Once this agreement has expired (at the end 
of 2016), it will be a case of proceeding in accordance with the rules envisaged at the time. 
Transport may only be arranged through an approved specialist company.  

Notes: Appendices R, S, and T to the RKI ‘Framework Ebola Virus Disease’ [1] are also 
helpful. If there is a waste book, the process for waste disposal should be set out there. 

4.5.10 Standard operation procedures (SOPs) 

(1) SOPs must be in place for all activities. These provide the basis for any instructions and 
training given. Since treatment of a patient infected with a highly pathogenic organism repre-
sents an unusual situation and involves a great deal of stress, SOPs must be both thorough 
and clear. They should leave as little room for interpretation as possible. 
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Note: It is advisable to integrate SOPs into the hospital's emergency plan. 

(2) It is particularly important to consider the following issues in this respect: 
− setting up the isolation area with all the measures required (including internal points of 

contact, responsibilities, etc.), the composition of treatment teams, shift lengths, rules re-
garding documentation (e.g. reports documenting deployments), etc., 

Note: It is a good idea to draw up a separate (higher-level) SOP for this purpose.  

− instruction/training of personnel,  

− entry and exit of treatment teams through sluice facilities, 

− putting on and taking off protective clothing and associated disinfection steps, 

− internal transport and entry through sluice facilities of patients, taking into account local 
conditions and without endangering other people, 

− care/treatment of the patient, 

− taking and forwarding of samples (including external transport as per ADR)(2), 

− collection and disposal of liquid and solid waste,  

− procedure in the event of contamination, procedure in the event of accidents and emer-
gencies (based on the internal emergency plan as per article 13 of the BioStoffV), 

− procedure if a patient dies (see also section 7.2.9 of the RKI ‘Framework Ebola Virus Dis-
ease’ [1]),  

− procedure when treatment ends, transition back to normal operations, 

− hygiene plan, in particular 

− disinfection of reusable PPE,  

− decontamination, disinfection, and processing of medical devices, 

− disinfection of surfaces, 

− final disinfection (scour/wipe disinfection, fumigation). 

4.5.11 Employee qualifications 

(1) It is important to plan the deployment and training of personnel in advance. The following 
points need to be considered in this respect: 

− It should always be a case of using personnel who have been trained in the treatment of 
infectious patients.  

− As a matter of principle, people should really have volunteered: employees must not be 
ordered to treat patients against their will.  

− Employees must be given training, based on the SOPs, on a regular basis and at least 
once a year. If a patient infected with or suspected of having a disease is to be treated, 
specific instructions/training covering both theory and practice should be provided once 
more before anyone performs the activities concerned.  

Note: It is a good idea to ensure practical training mirrors a real-life timetable (e.g. the dura-
tion of a shift).  
                                            
(2) As a rule, more extensive microbiological diagnostics are performed in a laboratory with protection 

level 4 as per section 5.5 of TRBA 100 [15]. 
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(2) Given that no activities associated with protection level 4 would normally be envisaged in 
the set-up concerned, no expert will be designated as per article 11 paragraph 7 of the Bio-
StoffV [5]. There must be the option at any time, however, to consult relevant experts 
(SIU/competence centre). Regional points of contact with the relevant qualifications (e.g. 
from the health authorities) should also be designated. 

4.5.12 Personal protective equipment (PPE) 

(1) The following requirements must always be observed: 

− PPE must satisfy the requirements for the marketing of PPE. 

− PPE must fit the individual user. 

− If several PPE components are used at the same time, they must complement each other 
in such a way that the protection offered by the individual PPE components is not im-
paired.  

− It is a case of ensuring the individual elements of protective clothing are properly connect-
ed (using suitable adhesive tape) to prevent them slipping.  

− Suitable instruction, in keeping with the rules and involving practical exercises, must take 
place before the equipment is used (see section 4.5.11). 

(2) The following PPE must be used: 
− Respiratory protection:  

− As a minimum: FFP3 half-mask with exhalation valve (tested to DIN EN 149; filter 
fleece also tested to DIN EN 14683 (type IIR splash protection)) combined with eye 
and head protection (see below). 

− Alternatively: TH3P blower-supported respiratory protection (respirator hood) as per 
DIN EN 12941. 

Note: Before wearing FFP masks, the first thing to do is make sure they fit correctly on the 
face (e.g. fit test). Appendix 7 to TRBA 250 [2] contains notes regarding this. A beard or 
sideburns along the lines where masks are meant to lie tight against the face will affect the 
correct fitting of the mask [8]. 

− Eye and head protection:  
− CE category II non-fogging goggles, frame mark 5 as per DIN EN 166,  
− hood as applicable. 

Note: Neither are required if respirator hoods covering the head and shoulders are used, or 
a protective suit with its own hood and a respirator hood. 

− Body protection: 
− Cat. III type 3B disposable protective suits with hood and integrated bootees (with an-

kle cuff and drip guard). 

− It is recommended that a disposable plastic apron is worn to provide additional pro-
tection against contamination. 

− Hand protection:  
− Wearing of three pairs of liquid-tight gloves offering protection against mechanical 

and biological risks (CE cat. III, DIN EN 420, 388, 374 AQL ≤ 1.5): 
− inner pair: under the suit (e.g. made of nitrile), 



Resolution 610 'Protective measures for activities outside of special isolation units involving the care of patients 
infected with highly pathogenic organisms or suspected of having a disease' 

Page 15 

Committee for Biological Agents – ABAS – www.baua.de/abas 

− middle pair: over the suit (e.g. made of nitrile) and connected to it (preferably a 
protective glove with an elongated cuff and a shaft length ≥ 300 mm),  

− outer pair: medical glove ('work glove' made of nitrile or latex, preferably an indica-
tor glove). 

− Foot protection:  
− S5 safety shoes or S5 rubber boots (DIN EN 20345) 

Alternatively, complete systems as per appendix 1 to TRBA 250 [2] or section 5.7 of TRBA 
130 [16] may be used.  

The procedure for putting on and taking off PPE is described in appendix 1 to this resolution 
by way of illustration. 

4.5.13 Disinfection of PPE  

(1) Before anything is taken off, the PPE wearer's used protective clothing under-
goes a one-off total wipe disinfection with a suitable disinfectant (see the RKI disinfectant 
list [9]) performed by at least a second person (decontamination helper) responsible for this 
(see appendix 1).  

(2) The PPE is then taken off under supervision from at least a second person (decontami-
nation helper) and with their support (see appendix 1 for an illustration of how to proceed). 

Note: If protective clothing has become contaminated with bodily fluids or other protein-rich 
material, these must be removed in advance in the black area using a suitable disinfectant.  

4.5.14 Notification 

By way of analogy with article 16 paragraph 1 section 3 of the BioStoffV [5], the authority 
responsible for occupational health and safety must be notified about any admission of a 
patient infected with or suspected of having a disease. 

 

4.6 Information regarding occupational health and safety precautions  

(1) Treating a patient infected with or suspected of having a disease and the wearing of res-
piratory protection constitute occasions for taking precautions as per the ArbMedVV [17]. The 
employer must arrange or offer the following types of occupational health and safety precau-
tions before anyone performs the activities in question:  

− Compulsory preventive care  

− due to the possibility of coming into contact with sick people, or those suspected of 
having a disease, who are infected with pathogens belonging to risk group 4 (Ar-
bMedVV, appendix part 2, paragraph 1 section 2) and  

− contact with bodily fluids (ArbMedVV, appendix part 2, paragraph 1 section 3 c) bb)); 

− Recommended preventive care 

− due to the wearing of respiratory protection devices belonging to group 1 (e.g. FFP3 
half-mask) as per AMR 14.2 [18]. 

(2) As part of the instruction process as per article 14 paragraph 2 of the BioStoffV [5], em-
ployees must be informed about the conditions and requirements referred to in paragraph 1 
and about any vaccinations available. 
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Appendix 1: Use and disposal of personal protective equipment (PPE) 

The main steps when using (putting on and taking off) PPE, the decontamination steps re-
quired, and the disposal of used PPE are listed below by way of illustration. The procedure 
described has proven successful based on past experience. More detailed information can 
be found in appendix D 'Notes regarding PPE' (see www.abig.rki.de/abig/ebola-psa) to the 
Robert Koch Institute ‘Framework Ebola Virus Disease’ [1].  

I Putting on PPE 
The following refers to: 
(1) PPE as per section 4.2.2 (medical practices, emergency admissions) 
(2) PPE as per section 4.5.12 (hospitals, emergency services) 

PPE is put on in the white area designated for this purpose. At least one other person ('help-
er') should be on hand to provide support and monitor the situation. The following materials 
are also required in addition to the PPE: 

− Adhesive tape: sticky on one side for (1), sticky on one side and both sides for (2) 

− Bandage scissors  

− Talcum powder ('baby powder') 

− Surgical bootees (to protect feet when taking off a protective suit) 

− Surgical hoods, hairband, or hairnet 

− Donning aid (spacer) for gloves for (2) 

(1) Putting on PPE as per section 4.2.2 (medical practices, emergency admissions) 

1. Take off any sharp objects (pens, scissors, etc.), watches, and jewellery 
2. Secure long hair using surgical hoods, a hairband, or a hairnet 
3. Pull the surgical bootees over the socks  
4. Put on the protective gloves, fix the cuffs in place with one-sided adhesive tape (e.g. 

several strips applied lengthwise)  
5. Put on the protective suit over any (area-specific) clothing, but do not close the zip 
6. Pull on the disposable boots or rubber boots over the top (if the protective suit has no 

boot-type socks, the foot end of the protective suit must completely cover the shaft of the 
pull-on or rubber boots)  

7. Close the zip on the suit about halfway (leaving the adhesive strips still open) 
8. Put on the FFP3 half-mask with exhalation valve and the hood 
9. Close the zip completely (fastening the button at the neck), then close the adhesive 

strips (making sure the hood is fully on) 
10. Put on the goggles, then fix them in place by applying adhesive tape to the interfaces 

between the hood, the edges of the mask, and the goggles (caution: do not get any ad-
hesive tape on the filter material, since this may change the properties of the filter)  

11. The wearer and helper check the entire PPE to make sure it fits properly  
12. Pull on the work gloves, pull the cuffs over the sleeves and fix them to the sleeves with 

adhesive tape as applicable  
 
 

http://www.abig.rki.de/abig/ebola-psa
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(2) Putting on PPE as per section 4.5.12 (hospitals, emergency services) 

1. Take off any sharp objects (pens, scissors, etc.), watches, and jewellery 
2. Secure long hair using surgical hoods, a hairband, or a hairnet 
3. Pull the surgical bootees over the socks  
4. Put on the protective suit over any (area-specific) clothing (do not close the zip) 
5. Pull on the safety shoes or rubber boots (pull the cuff of the protective suit over the shaft 

of the boot) 
6. Tuck in the sleeves on the suit by 5−8 cm 
7. Secure the protective gloves with long cuffs (≙ middle pair – making sure they are the 

right size and allow sufficient freedom of movement) to the suit using a donning aid and 
double-sided adhesive tape (1x around the circumference) 

8. Then wind one-sided adhesive tape around three times on top, avoiding any creases if 
possible, and press down firmly 

9. Put on and powder the protective gloves (≙ inner pair), slip your hands into the sleeves 
of the suit with the long-cuff gloves already attached to them 

10. Close the zip on the suit about halfway (leaving the adhesive strips still open) 
11. Put on the FFP3 half-mask with exhalation valve and the hood 
12. Close the zip completely (fastening the button at the neck), then close the adhesive 

strips (making sure the hood is fully on) 
13. Put on the goggles, then fix them in place by applying adhesive tape to the interfaces 

between the hood, the edges of the mask, and the goggles (caution: do not get any ad-
hesive tape on the filter material, since this may change the properties of the filter) 

14. The wearer and helper check the entire PPE to make sure it fits properly 
15. Pull on the work gloves (≙ outer pair) 
 
II Decontamination, taking off, and disposal of PPE  

Visible, coarse dirt on PPE must be removed while still in the black area. If someone is wear-
ing a disposal plastic apron or a visor, these are taken off in the black area and disposed off 
as applicable.  

Decontamination of PPE takes place in the grey area designated for this purpose. At least 
one person ('decontamination helper') is required to carry out decontamination and help with 
taking off PPE.  

The decontamination helper requires the following PPE:  

− water-repellent, long-sleeved, front-closing protective gown, 

− two pairs of nitrile gloves (outer pair of gloves: work gloves), 

− as applicable, plastic apron, goggles, and face mask (to prevent contact). 

Decontamination is performed using a suitable disinfectant as per the list of disinfectants 
provided by the RKI [9] or VAH [10], preferably with the help of cloths freshly soaked in disin-
fectant ('disinfection cloths'). It is a case of observing the exposure times required for wipe 
disinfection purposes and preferably choosing fast-acting disinfectants. The entire surface of 
the PPE must be thoroughly wetted with disinfectant. In order to collect any residual fluid, it is 
a good idea to cover the floor of the decontamination area with hand towels soaked in disin-
fectant.  
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Once the exposure time has elapsed, the PPE must be left to dry out completely; this will 
usually take just a few minutes for disinfectants with a short exposure time.  

Procedure for decontamination and taking off PPE: 
The following steps are performed by the decontamination helper or helpers: 

1. Decontamination starts in the area around the FFP3 mask, followed by the goggles and 
hood (► next comes disposal of the disinfection cloth, and the decontamination helper 
or helpers change their work gloves). 

2. The trunk and extremities of the body are decontaminated: at least two disinfection 
cloths need to be used for this, possibly more if contamination is actually visible (► next 
comes disposal of the disinfection cloth, and the decontamination helper or helpers 
change their work gloves). 

3. The adhesive bonds at the goggles and FFP3 mask are carefully loosened (► the de-
contamination helper or helpers change their work gloves). 

4. The goggles are gently worked loose and then removed towards the front (► the decon-
tamination helper or helpers change their work gloves). 

5. The adhesive bonds on the suit are loosened, reversed, and stuck down firmly onto the 
suit. 

6. The upper part of the zip is opened. 
7. The hood on the protective suit is rolled up, working from front to back. 
8. Next, the respiratory protection mask is removed: take hold of the mask at the filter and 

pull towards the front, reach under the elastic bands at the side without touching the skin 
and pull the mask off (at the sides) working upwards and towards the front. The mask is 
collected in the waste container provided for disposal purposes (► the decontamination 
helper or helpers change their work gloves). 

9. The decontamination helper or helpers remove the protective suit as described in the 
following steps. This approach follows the 'banana traffic method': the protective suit is 
peeled off from top to bottom, right before left. 
− The adhesive bonds and then the zip are opened. 

− The inside of the protective suit is carefully rolled outwards (extremities from top to 
bottom and right before left, one after the other). 

− Both pairs of outer gloves are also removed with the sleeves. 

− (If the person was only wearing two pairs of protective gloves as per section 4.2.2, the 
outer pair is removed here.) 

 Note: Once the PPE wearer has stepped out of the protective suit, they must walk into a 
clean (white) area wearing surgical bootees. This should be identified accordingly. 

10. Now removed, the protective suit is collected in the waste container provided for this 
purpose (see sections 4.2.4 and 4.5.9).  

11. The inner protective gloves and surgical bootees (both are deemed to be clean if PPE is 
used properly) are removed in the white area. 

12. Next, the decontamination helper or helpers and the person who has just exited the 
sluice area perform hygienic hand disinfection. 

13. The decontamination helper should also be helped to remove their PPE as applicable.  
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Appendix 2: Recommendations regarding decontamination, disinfection, and 
processing of medical devices 

1 Preliminary remarks 

The following points must be considered before using medical devices when caring for pa-
tients infected with or suspected of having a disease: 

− Preference should be given to disposable products. 

− The medical devices likely to be used need to be duly itemised, taking into account the 
following aspects: 

− For medical devices that are sterile or low-germ at the time of use (see also article 4 
paragraph 2 of the German Medical Devices Operator Ordinance (Medizinprodukte-
Betreiberverordnung – MPBetreibV) and destined for reprocessing, the manufacturer 
will specify a validated procedure for processing purposes.  

− For medical devices that do not have to be sterile or low-germ at the time of use (in-
cluding large devices as applicable), there will generally be no manufacturer infor-
mation regarding comprehensive decontamination/disinfection measures; some de-
scription of surface disinfection and cleaning may be provided. 

− Possible ways of protecting medical devices during use should be investigated (such as 
covering or wrapping up large devices), with something being defined accordingly.  

− It is important to define technical measures for devices during the time they are used in 
the black area in order to take care of any repairs and maintenance required (e.g. con-
stancy testing of X-ray equipment), possibly in consultation with the authority responsible. 

2 Recommendations 

In order to ensure proper decontamination/disinfection of medical devices destined to be 
used again (instruments, medical equipment, etc.), it is recommended that the procedure 
described below is followed from an occupational health and safety perspective.  

This means performing the following steps before using the medical devices: 

− Evaluation and risk assessment for the medical devices concerned based on how the de-
vice is used, its hazard class (see below), and the properties of the pathogens (particularly 
the transmission route), as well as defining the PPE required (see section 4.5.12). 

− Investigation of the possible influence of decontamination measures on the proper func-
tion of devices (technical/functional reliability), taking into account the technical data sheet 
and specifications from device manufacturers. 

− Where fumigation of devices is required, including the premises designated for them: se-
lection and validation of a suitable process (as per the list of disinfection agents and pro-
cesses checked and recognised by the Robert Koch Institute [9]). Validation of the pro-
cess must take place in advance with the relevant devices in the premises designated for 
them (see also section 4.5.8). 

Note: Decontamination measures should be agreed with the authority responsible. 

All medical devices must always undergo adequate surface disinfection (wipe disinfection) 
with suitable agents as per the list of disinfectants provided by the RKI [9] or VAH [10] before 
initial disinfection is then performed in accordance with the hazard classes described below. 
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Only once this has happened may further processing take place – for products that are sup-
posed to be sterile or low-germ at the time of use – as per the KRINKO/BfArM recommenda-
tions entitled 'Hygiene requirements for the processing of medical devices' [19]. 

Hazard classes for initial disinfection:  

1 Devices not coming into direct contact with bodily fluids, such as devices which work 
with cassette systems: 

− The surface disinfection referred to above is adequate. 

− Contaminated devices with surfaces not adequately accessible for the purposes of a 
wipe disinfection must be disposed of as per section 4.5.9. It may be possible to check, 
on a case-by-case basis, whether perhaps a device with non-macroscopic soiling can 
undergo a form of validated fumigation.  

2 Devices through which bodily fluids are diverted and which come into direct con-
tact with these:  

− The tubing systems in the device must be rinsed through with a cleaning detergent 
recommended by the manufacturer in order to remove and inactivate biological sam-
ples. If this detergent does not satisfy what is specified in the list of disinfectants pro-
vided by the RKI [9] or VAH [10], the tubing systems in the device will need to be rinsed 
through after this step with a suitable disinfectant. It is important, at the same time, to 
ensure the technical/functional reliability of the medical device remains unimpaired. 

− If a device is suspected or proven to have a leak or damage, it must be disposed of as 
per section 4.5.9.  

3 Devices with active ventilation, located in a patient's circulation, which contain a 
filter in proximity to the patient:  

− Where a filter with a filtration efficiency against bacteria and viruses of at least 99.95% 
is used correctly in a patient's circulation, all moving parts from inside the patient, such 
as filters, tubes, valves, etc., must be disposed off as per section 4.5.9.  

− After this, the surface disinfection referred to above will be adequate. 

4 Devices with associated ventilation: 

− Initial fumigation with a suitable agent as per the list of disinfectants provided by the 
RKI [9] is required with the device switched off, followed by a second fumigation while it 
is in operation.  

5 Devices readily amenable to surface disinfection, such as syringe pumps or infu-
sion pumps:  

− The surface disinfection referred to above is adequate. 

− Contaminated devices with surfaces not adequately accessible for the purposes of a 
wipe disinfection should be disposed of as per section 4.5.9. 

 
All devices must be checked once decontamination measures are complete to see whether 
they are functioning properly.  

Processing of medical devices that are sterile or low-germ at the time of use is complete 
once their approval is duly documented [19]. 
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Note: It is recommended – assuming this is technically possible for a given device and 
where it makes sense – that devices are operated for 24 hours continuously, while checking 
device-specific functional parameters and measured values (e.g. quality control checks for 
point-of-care laboratory equipment, continuous operation of the artificial lung for ventilation 
equipment, self-testing mode for monitors), in order to ensure devices are functioning per-
fectly before they are first used on a patient following decontamination. The manufacturer's 
information in terms of checking technical/functional reliability must be taken into account. If 
applicable, the decision can be based on risk management as per DIN EN ISO 14971. 
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