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• Head of the Biological Safety Department at  
Hannover Medical School (MHH), Germany 
 

• Career includes  
– Section leader with the local state authority of Lower Saxony, 

responsibility for authorization of BSL1 to BSL3 research 
laboratories and production facilities 

– Responsible for the training of scientists according to the 
German Genetic Engineering Act and for the student lecture 
series “Gene Technology, Biosafety and Biosecurity“ at MHH 

– Chair of the ABAS subcommittee “New developments – 
Biosafety and Biosecurity”, Federal Ministry of Labour and Social 
Affairs, Berlin 

– Chair of the Safety Service Committee (SASEC) at TWINCORE, 
Hannover 
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Hannover Medical School, Germany 

Numer of students: 3500 
 
Number of employees: 9100 
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TWINCORE is a translation centre, a collaboration between Helmholtz Centre 
for Infection Research (HZI) in Braunschweig and Hannover Medical School 
(MHH).  

TWINCORE - Centre for Experimental and Clinical 
Infection Research, Hannover   
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TWINCORE - Centre for Experimental and Clinical 
Infection Research, Hannover   
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The focus of research is the search for new strategies for diagnosis, 
prevention and treatment of infectious diseases. The route to this is 
translation - the close interlinking of basic and clinical research. 
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Distance Hannover – Braunschweig : 70 km 

TWINCORE - Centre for Experimental and Clinical 
Infection Research, Hannover   

https://www.google.de/url?q=https://de-de.facebook.com/helmholtz.hzi&sa=U&ei=lD0oU4mjF6fU4wTasYGgBw&ved=0CGcQ9QEwHQ&usg=AFQjCNEqc9zUgUNqMZAbqQImYtqlRPV9gw
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Question of the manager who is going to hire one person for 
biosafety, chemical safety, radioactivity, and … 

Where do 
I start? 

COMPLIANCE 
LEGISLATION 

STAFF 
COMPETENCES 

FACILITIES & 
EQUIPMENT 

AGENT & 
BIOSECURITY 

RISK 
IDENTIFICATION 

COMPLIANCE 
ISO 9001  
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Safety Service Committee (SASEC) at TWINCORE 

Chair SASEC 
J. Mertsching 

Worker 
protection 
Specialist 

 

Occupational 
physician 

 

Facility 
engineering 

 

Radiation 
Safety 
Officer 

 

Animal 
welfare 
officer 

 

Director 
TWINCORE 

Administration 
TWINCORE 

Biosafety 
Officer 

 
J. Mertsching 

 

 

Waste 
Manageme

nt officer 

 

https://www.google.de/url?q=http://www.unece.org/trans/danger/publi/ghs/pictograms.html&sa=U&ei=-dcqU_6fAsjqswasn4DwCg&ved=0CEcQ9QEwDQ&usg=AFQjCNFSaC9nZ3csvOF9mZ63A7ed-QtP2Q
https://www.google.de/url?q=http://www.oeko-nova.de/as.htm&sa=U&ei=4NgqU6qGBcOPtQaD_oDQAQ&ved=0CD0Q9QEwCA&usg=AFQjCNEo8N9wQBLfVaCOb06dX6Z-keCuMA
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Why do we need  effective biorisk management? 
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Emerging Infectious Diseases • www.cdc.gov/eid • 
Vol. 12, No. 1, January 2006 

Ocular Vaccinia Infection in 
Laboratory Worker, 
Philadelphia, 2004 
Felicia M.T. Lewis,*† Esther Chernak,* 
Erinn Goldman,† Yu Li,† Kevin Karem,† 
Inger K. Damon,† Richard Henkel,† 
E. Claire Newbern,* Patrina Ross,* 
and Caroline C. Johnson* 
 

Laboratory-aquired infections (LAI) 

11 
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https://my.absa.org/LAI 

ABSA – American Biosafety Association 

12 
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New Emerging Infectious Diseases 
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Is Tuberculosis still an Issue? 
 
• 2 billion people (1/3 of world population) infected with TB bacilli 

 
• 9.4 million new cases/year (95.1% in the developing world) 

 
• 1.7 million deaths/year (98% in the developing world) 

 
• TB incidence growing world-wide at 1% a year (mostly Africa) 

 
 

(Global Tuberculosis Control, WHO Report) 
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TB-Diagnosis Laboratory 

Solid Agar Cultures Automated Liquid Culture System 
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We want to be pro-active … 
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CWA 15793:2011 – Quality for 
Management of Biorisk 

CWA 15793:2011 can be easily adapted to existing quality mananagement systems. 

http://www.google.de/imgres?imgurl=http://uk.simsmm.com/umbraco/ImageGen.ashx?image=/media/95178/ohsas%2018001%20small.jpg&width=304&constrain=true&imgrefurl=http://uk.simsmm.com/news-and-resources/sims-news/23-september-2010-shredder-ohsas-18001&usg=__esE8CRGQi4DQlvVFZAZ7UyIvSjo=&h=348&w=304&sz=15&hl=de&start=163&zoom=1&tbnid=km3ESGjYuZSGaM:&tbnh=120&tbnw=105&ei=SwIwT4SPF-qK4gTvx9CUDg&prev=/search?q=Quality+Management+BS+18001&um=1&hl=de&biw=1814&bih=850&tbm=isch&um=1&itbs=1
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Laboratory Biorisk Management Standard CWA 15793 

Result of a series of CEN workshops  
(CEN = EUROPEAN COMMITTEE 
FOR STANDARDIZATION) 

 

Scope: To set requirements necessary 
to control risks associated with 
infectious biological agents and toxins. 
 
Management system approach  
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Participation in development 

72 participants from 24 countries 
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This laboratory biorisk management standard is compatible with 
the EN ISO 9001:2000 (Quality), EN ISO 14001:2004 
(Environmental) and OHSAS 18001:2007 (Occupational Health 
and Safety) management systems standards, in order to 
facilitate the integration of all such management systems of an 
organization.  
 
(CWA 15793 p. 6) 

Management system integration  
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Laboratory Biorisk Management Standard CWA 15793 

 

Key messages: 
 

 Plan – do – check – act cycle  
 

 Management commitment 
 

 Clearly define roles, responsibilities 
and accountability 

 
 Continual improvement 
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Plan 
- Risk Assessment 
- Legal and other  
  requierements 

Do 
- Implementation and  
   operation 
- Training 
- Communication 

Check 
- Inspection and audit 
- Records, documents, 
   data control 

Act 
- Management Review 
- Corrective action 
- Preventive action 

Laboratory Biorisk Management Standard (CWA 15793) 
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Prescription vs. performance 

• Prescriptive-based standard  
– Spells out the detailed (technical) 

requirements for the output  

• Performance-based standards 
– Spells out the functional requirements 

for the output  
– Performance-based standard describes 

what needs to be achieved 
 

– How to do it is up to the organization 
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How ? 
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Implementation of a biorisk management at TWINCORE - Centre 
for Experimental and Clinical Infection Research, Hannover   
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First Question:  
What are the Needs of the Management Board? 

• protect staff, contractors, visitors 
from biological agents and toxins 
that are stored or handled within 
the facility 

• comply with all legal requirements  
• achieve a high degree of 

transparency within the institute as 
regards the different infectious 
agents, the diverse mouse models, 

• be effective, save time  
• … 
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Laboratory Biorisk Management, CWA 15793:2011 
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Safety Policy of TWINCORE 
 

1. All employees of TWINCORE handle safety relevant 
issues clearly and responsibly. 

2. All employees of TWINCORE are aware of their duty to 
inform society. 

3. TWINCORE regulates all matters relevant to safety and 
security in such a way that all legal regulations are met 
and a high level of legal certainty is achieved. 

4. All employees of TWINCORE apply a common system 
for operations  relevant to safety and security. 

5. All employees of TWINCORE know, recognize and 
minimize risks to avoid injuries to persons and damage to 
equipment. 

6. The health of the staff is protected by regular 
occupational health checks and consultations. 

7. All employees of TWINCORE handle waste responsibly, 
try to minimize waste and protect the environment. 

8. The base for our safety and security guidelines are 
German laws and internationally approved rules. 
Therefore our scientists are internationally competitive 
with respect to safety and security.  
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Safety Policy of TWINCORE 
 

1. All employees of TWINCORE handle safety relevant 
issues clearly and responsibly. 

Mistakes happen to all employees.  
It is crucial  
• to communicate mistakes 
• to identify the source 
• to be able to act appropriately 
• to change procedures, if necessary. 

We are striving for a safety culture,  
not for a blame culture! 
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Laboratory Biorisk Management, CWA 15793:2011 
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Risk Assessment 

EU Directive 2000/54/EC 
 
Article 3 
Scope — Determination and 
assessment of risks 
… 
  
2. In the case of any activity likely to 
involve a risk of 
exposure to biological agents, the 
nature, degree and duration 
of workers' exposure must be 
determined in order to make it 
possible to assess any risk to the 
workers' health or safety and 
to lay down the measures to be taken. 
 

Gentechnikgesetz 
 
 
§ 6 Allgemeine Sorgfalts- und 
Aufzeichnungspflichten, 
Gefahrenvorsorge 
(1) Wer gentechnische Anlagen errichtet 
oder betreibt, gentechnische Arbeiten 
durchführt, …, hat die damit verbundenen 
Risiken für die in § 1 Nr. 1 genannten 
Rechtsgüter vorher umfassend zu 
bewerten (Risikobewertung) und diese 
Risikobewertung und die 
Sicherheitsmaßnahmen in regelmäßigen 
Abständen zu prüfen und … zu 
überarbeiten. 
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Risk assessment 

Process of evaluating the risk(s) arising from a hazard, taking into account 
the adequacy of any existing controls and deciding whether or not the 
risk(s) is acceptable.  



Juergen Mertsching 33 

How to perform a risk assessment:  
The strategy 

1) Information on working steps and 
organisms  

2) Hazard identification 
Hazards associated with the infectious agents. 

3) Risk analysis 
The agent 
The host 
The procedures 

4) Protective Measures 
What risk mitigation measures exist? 

5) Recommendations and Documentation 
Prescribe adequate measures and define appropriate 
facility designs and procedures to prevent or reduce 
the risk. 
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Second Question: What are the Needs of the 
Scientists, Animal Caretakers, Technicians,…? 

• Management functions 
– Strategy 
– Objectives and tasks of 

TWINCORE 
 

• Critical processes   
– Operating instructions 
– SOPs 
– … 

 
• Supportive actions  

– General instructions 
– Hygiene plan 
– Workers protection  
– Fire protection  
– … 
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Laboratory Biorisk Management, CWA 15793:2011 
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Training (CWA 4.4.2.4): 
The organization shall ensure that requirements and procedures for biorisk-
related training of personnel are identified, established and maintained. 
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Laboratory Biorisk Management, CWA 15793:2011 
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Personal Protective Equipment CWA (4.4.4.5.4): 
The organization shall ensure that PPE needs are identified and 
suitable equipment is specified, made available, used and 
maintained appropriately within the facility. 
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Personal Protective Equipment  – Disposable gloves 

PCR 
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Gloves are prohibited ... 

• in the kitchen 
 

• in the seminar room 
 

• making phone calls 
 

• working with the computer 
keyboard. 
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Personal Protective Equipment  –  Safety glasses 

If pressure is created: 
Use safety glases! 

Handling concetrated 
disinfectants: 

Use safety glases! 

Handling hazardous 
chemicals: 

Use safety glases! 
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Laboratory Biorisk Management, CWA 15793:2011 



Juergen Mertsching 43 

Wearing disposable gloves over hours …  
Skin occlusion may increase percutaneous absorption of applied chemicals, with some 
exceptions. It also obstructs the normal ventilation of the skin surface and increases 
stratum corneum hydration and hence compromises skin barrier function. 

Worker health programme (CWA 4.4.4.6):  
The organization shall ensure that risk to worker health, and that of other personnel 
whose health could be directly impacted by exposure to biological agents and toxins, is 
managed effectively including prevention and protection measures. 
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Selected Synthetic Glove Materials and 
Brands Glove Material  

Brand Names  Accelerators  

Polyisoprene  Dermapreen, Isotouch (Ansell); Biogel 
(Biogel / Molnlycke Health Care); 
Esteem (Cardinal Health); Sensicare 
(Medline Industries)  

Carbamates or Thiurams/Thiazoles  

Vinyl (polyvinyl chloride)  Duratouch/Trutouch (Ansell, Maxxim), 
Triflex (Allegiance)  

No accelerators, Allergic contact 
dermatitis has rarely been reported from 
vinyl glove additives  

Nitrile (butadiene copolymer)  Safeskin (Safeskin Corp.) ; Sensicare 
(Maxxim Medical);  
Tillotson Pure Advantage and Dual 
Advantage (Tillotson);  
SmartCare (SmartCare, Inc.)  
Allegiance Flexam Nitrile Examination 
Glove (Allegiance); Adenna NPF Nitrile 
Powder Free Exam Gloves (Adenna 
Inc.)  

Carbamates, thiazoles  

Nitrile (butadiene copolymer) 
accelerator free  

True Advantage (Tillotson) , N-Dex 
(Ansell, Best Glove), Aspen2100 
(Hourglass Indust.), SemperSure 
(Sempermed)  

No accelerators  

Neoprene (polychloroprene polymer)  Dermaprene (Ansell); Biogel Neoprene; 
Duraprene (Allegiance); Neolon 
(Maxxim)  

Thiourea, diphenyl guanidine, 
carbamates  

Polyurethane  Sensicare (Maxxim Medical)  No accelerators  

 Allergic reactions to glove materials  

http://www.research.northwestern.edu/ors/safety/general/ppe/documents/allergic-reactions-to-gloves.pdf 
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Laboratory Biorisk Management, CWA 15793:2011 
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Incidents, Accidents and Emergency Preparedness (CWA 4.4.3):  
The organization shall establish and maintain plans and procedures to 
identify the potential for incidents and emergency situations involving 
biological agents and to prevent their occurrence. 

That is what we need to prevent: 
Damage in a laboratory after a fire  

http://www.rp-online.de/region-duesseldorf/duesseldorf/nachrichten/hoher-schaden-bei-laborbrand-in-duesseldorf-1.875408 
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Fire extinguisher, Emergency shower, Emergency 
switches  

• Look in your lab where 
the things are ! 

CO2 Fire extinguisher 
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In addition: 

Emergency 
balcony stairs 

Main escape route  
= Staircases 

http://www.safetymarking.ch/details_1001981.html
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Emergency Exit – Emergency release 
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Laboratory Biorisk Management, CWA 15793:2011 
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Facility Management (CWA 4.4.1.7):  
Facility managers shall be appointed with responsibilities relevant to 
facilities. 

Laboratory ID Card 
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Facilities 

 
Zutritt nur mit  
Berechtigung 

 

S3  Genlabor 
 
 

 
Zutritt nur mit  
Berechtigung 

 

S2  Genlabor 
 
 

 

S1  Genlabor 
 
 

http://www.bezreg-muenster.nrw.de/startseite/abteilungen/abteilung5/Dez_55_56_Arbeitsschutz/Fachaufgaben/Biologische_Arbeitsstoffe/Bilder/Biogefaehrdung.png
http://www.bezreg-muenster.nrw.de/startseite/abteilungen/abteilung5/Dez_55_56_Arbeitsschutz/Fachaufgaben/Biologische_Arbeitsstoffe/Bilder/Biogefaehrdung.png
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Change management CWA 4.4.4.4): The organization shall ensure that all 
changes associated with the design, operation and maintenance of the 
facility are subject to a defined and documented change management process. 

Working in the laboratory: The ventilation system must be functional.  

 
 
 
 
 
RED LIGHT: 
- ventilation error (+ acoustic alarm)  
PUSH RED LIGHT: 
- acoustic alarm off 

 
YELLOW LIGHT: 
- ventilation in reduced mode (caused by lowering to 

certain times or by an error) 
 

GREEN LIGHT: 
- normal ventilation mode 

 
PUSH GREEN LIGHT: 
- additional 120 minutes of normal ventilation  
 
 
LIGHT SWITCH 
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Laboratory Biorisk Management, CWA 15793:2011 
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Criteria to choose the right disinfectant  

• Efficacy against the respective 
bacteria, virus and fungi 

• Occupational health aspects for 
usage 

• Cost-effectiveness for the purchase 
department 

• Environmental considerations 

• Stability / Storage 
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Disinfectants used (Examples) 
 Bacillol AF  contains  alcohol 
 → routine surface disinfection 

 
 Sterillium / Sterillium virugard   contains 99% Ethanol 
 → hand disinfection 

 
 Incidin perfekt  contains aldehydes 
 → used when working with VSVg pseudotypes 

  
 Korsolex basic  contains aldehydes 
 → disinfection of liquid waste and devices 

 
 Sekusept plus contains glucoprotamin 
 → disinfection of liquid waste  
   
 Perform  contains active oxygen 
 → in case of contaminations 

 

Important:  
 Right concentration 
 Sufficient incubation time 
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Accidents with concentrated disinfectant at MHH 

During the last years three accidents with 
ocular injuries involving concentrated 
Incidin have been reported. While preparing 
a diluted solution, employees got splashes 
of concentrated disinfectant into the eyes. 
(Protective glasses were not worn). With 
two of the employees there were no serious 
ocular injuries, because ocular showering 
was available and could be used. A third 
person ended up with serious injuries to the 
cornea. 
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Solution:  Automated Dilution of Disinfectant 



Juergen Mertsching 59 

BIO-S1 Regular waste BIO-S2 

E.coli + Plasmid HCV 
complete 
genome 
Lenti-, retro- or adenovi. 
vectors 
Transduced 293T cells 
directly  
after, 
Cells with VSV-GFP/Luc 

E.coli + Plasmid HCV partial 
genome 
E.coli + Plasmid HIV vector, 
retroviral or adenoviral 
vector, 
Cell lines: Huh-7, HuH6, 
 293T, Huh-7+HCV replicon 

Plastic 
packaging 
 
(No gloves and 
tips) 

Sharps 
Syringes 
Pasteur Pipettes 
 

Sharps Container 
(autoclavable) 

Laboratory Waste Management 

59 
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Transport to the autoclave within TWINCORE 

The bags with S1-waste has to be transported 
only in these waterproof pans. 

60 
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Transport to the autoclave within TWINCORE 

BIO-S2 

S2-waste must be transported only in the metal 
containers.  

61 
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Safety management at TWINCORE 
 
 

   Cooperation 

   Communication 

   Creativity 
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