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Biological Agents

When handling with biological agents in the 

laboratory, special rules of conduct and compliance 

with certain protective regulations must be observed.

Symbol for biohazard
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Biological Agents

What are biological agents?

Definitions according to § 2 BioStoffV :

(1) Biological agents are micro organisms, cell cultures and endo-

parasites, including their genetically modified forms, which are

transmitted to humans through infections, transmissible diseases,

toxin formation, sensitizers or other harmful health effects that could

endanger your safety.

(2) Micro organisms are any cellular or non-cellular microscopically or

submicroscopically small biological units used for the propagation or

distribution of genetic material (especially bacteria, viruses, protozoa,

and fungi).
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Biological Agents

cell lines and 

genetically modified organisms 

(GMOs)

 commercially acquired cell lines

 already genetically modified cell 

lines from other laboratories 

 cells transfected in our cell culture 

risk classification S1

primary tissue samples 

from hospital

biological agents in our group

 human tissue samples directly 

obtained after surgery 

risk classification S2
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What does risk classification mean?

Biological Agents – Risk Classification

risk classification S1:

biological agents for which it is unlikely that they cause a disease in

humans.

risk classification S2:

biological agents that could cause a disease in humans and may pose a

hazard to workers; the substance is unlikely to spread to the general

public; effective prevention or treatment is normally possible.

that means in practice

Before starting work, a risk assessment (determination of the hazard 

potential) must be carried out for the planned work, from which the safety 

classification of the work results. 

In the case of new acquisitions of biological agents (cell lines, GMOs), 

the Biosafety Officer must be informed in order to carry out the safety 

classification.
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Biological Agents – Safety Levels

There is an obligation to keep records for work with GMOs and biological agents.

Work with biological agents of risk classification S2 

may only be carried out in laboratories of safety level 2.

 cell culture lab (r. 117)

 old cell culture lab (r. 116 + ante-room)

 MRE lab (r. 115)

 AFM labs (r. 131 a/b + ante-room)

 SpiDi lab (r. 132)

 OS lab (r. 311)

these laboratories comply with security level 2:
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 BONG lab (r. 309)

 chemistry lab (r. 310)

Biological Agents – Safety Levels

There is an obligation to keep records for work with GMOs and biological agents.

these laboratories comply with security level 1:
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Biological Agents – Operating Instruction

The operating instructions are displayed 

in every laboratory.

There is an obligation of the compliance 

of the operating instructions.
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Biological Agents – Operating Instruction
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Biological Agents – Operating Instruction

There is an obligation of the 

compliance of the operating 

instructions.
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Wear protective equipment:

 Closed lab coat

 Disposable protective gloves

 Solid, closed footwear

 Protective goggles (liquid nitrogen), if necessary

Remove protective clothing before leaving the laboratory. 

 protective gloves!

Biological Agents – Operating Instruction

Access to laboratories only after safety briefing

Visitors only in the presence of trained employees
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Biological Agents – Operating Instruction

 doors and windows must be closed during work

 keep laboratories clean and tidy

 order and cleanliness at the workplace 

 no "storage" of packaging material, dispose immediately (empty 

ethanol canisters and polystyrol boxes in the “yellow bag”)

 no glass breakage in normal waste

 wash and disinfect hands after finishing work or before leaving the 

laboratory (hygiene plan)

 eating, drinking, smoking and storing food are prohibited.

 knowledge of operating instructions, hygiene and skin protection plan

(posted in every laboratory)
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Biological Agents – Operating Instruction

 avoid formation of aerosols (e.g. during decanting, stirring, shaking, 

pipetting, centrifuging, working with ultrasound)

 for internal transport of GMOs or bio materials, use tightly closed, 

break-proof, liquid-tight and autoclavable containers

 storage of GMOs or primary samples in 

liquid nitrogen (r. 116)
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 use syringes, cannulas, scalpels only if

absolutely necessary, disposal in puncture -

proof, autoclavable containers

 do not replace the protective cap after using

cannulas - danger of stabbing - but dispose of

immediately in container

Biological Agents – Operating Instruction
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Biological Agents – Hygienic Measures

After finishing work:

 clean work surfaces, equipment and instruments

(Ethanol 70%, Bacillol AF)

 switch off all devices (in the hood, microscope, cell counter

 remove counting slides!!!)

 safety work benches switch on UV lamp after cleaning

 clean your hands before leaving the laboratory 

(Sterillium, Baktolin, Baktolan … see hygiene plan)
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Solid waste that contains GMOs or bio materials must be deactivated

before disposal and then disposed of as residual waste.

autoclav (r. 116, ante-room) 121 °C, 20 min, program P3

Other hazardous substances in accordance with the Material Safety 

Data Sheet (MSDS) of the respective manufacturer. 

Liquid wastes containing GMOs or bio materials are

deactivated with 1% Na-hypochlorite solution and

collected in appropriately labelled containers.

Biological Agents – Proper Disposal
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Handling of Hazardous Substances

What are hazardous substances?

Hazardous substances are substances and preparations which are very

toxic, toxic, low toxic, corrosive, irritant, explosive, oxidising, highly

flammable, highly flammable, carcinogenic, fruit-damaging, mutagenic

and/or biohazardous,

or

which, when used, give rise to dangerous or explosive hazards

substances or preparations are formed or released can become.

that means: …
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Handling of Hazardous Substances

inform about potential dangers before starting work

harmful

toxic / very toxic

corrosive

highly flammable / inflammable

fire accelerating

endangering the environment

detailed information see Material Safety Data Sheets (MSDS)

hazard symbols
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Handling of Hazardous Substances

 when openly handling gaseous, dust-like or hazardous substances that

have a high vapour pressure are to always work in a fume cupboard

 mark vessels: name of the substance, name of the user, corresponding

hazard symbols

 storage only in containers which are suitable for the hazardous

substance

 keep very toxic, toxic, carcinogenic, fruit-damaging and mutagenic

substances under lock and key

 proper disposal (s. MSDS)
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when handling hydrofluoric acid, separate instruction must be given

Handling of Hazardous Substances

special note on the cleaning of glass with Piranha etch: 

 mixture of 25% H2O2 and 75% H2SO4

 it is highly corrosive and an extremely powerful oxidizer

 extremely exothermic, release corrosive fumes

 must be prepared with great care under the hood

 should always be prepared by adding hydrogen peroxide to sulfuric acid 

slowly, never in reverse

 protection (lab coat, protection gloves, protection glasses)
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Handling of Hazardous Substances – Liquid Nitrogen

Skin contact with liquid nitrogen

can lead to cold burns and frostbite,

i.e. wear protective equipment –

protective goggles and gloves
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Behaviour in Case of Danger

Leakage or spillage of hazardous substances / GMO / organic agents

Put on gloves, secure affected area – take decontamination measures:

 surfaces / devices: Collect material, dispose of properly or in case of

biological agents take up material with paper towels or other

autoclavable material and autoclave, then wipe disinfection

 skin: Rinse off contaminated skin areas with plenty of water / disinfect

 mucous membranes / eyes: rinse off with plenty of water or take an

eye shower

 clothing: take off and autoclave

 inform laboratory manager / project manager consult doctor if

necessary
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Behaviour in Case of Danger

 Location of body and eye showers (r. 310

permanently installed, otherwise flushing

bottles)

 function of disinfectants (Sterillium, Bacillol)

 first aid facilities (first aid kits in every

laboratory)

 fire-extinguishing equipment

 escape and rescue routes

In order to avoid panic in case of danger, everyone has to inform 

himself before starting the work about:
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Working with Lasers

Laser classes

Class 1: basically harmless

Class 2: harmless with intact reflexes

Class 3: dangerous for eyes and skin, fire and explosion hazard

Class 4: always consult a doctor in the event of an accident

We work in our labs with lasers of laser class 4.

www.cpg.uni-freiburg.de/fakultaet/wrkstatt/elektronikwerkstatt/documents/laser.pdf
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Working with Lasers

Hazard potential by laser:

 deposition of thermal energy in tissue

 tissue reactions or damage, dangerous for eye and skin

(deep skin burn at IR wavelengths)

 local temperature rise, fire and explosion hazard

Damage can be caused by:

direct beam reflected beam scattered beam

www.cpg.uni-freiburg.de/fakultaet/wrkstatt/elektronikwerkstatt/documents/laser.pdf
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Working with Lasers

1. warning light in front of the 

entrance door

2. protective curtain separates input   

from the laser area

3. laser goggles at the entrance  

range

Protection against laser radiation:

1
2

3
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Working with Lasers

Rules of conduct for persons who do not work on the laser:

 before entering the laser lab ask for sources of danger!

 do not bring head to beam height, i.e. be careful when bending down

 wear suitable safety glasses!

 no unauthorized handling of optics or lasers!
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Working with Lasers

Rules of conduct for persons who work on the laser:

 switch on warning lights - interlocks

 warn all present persons before switching on lasers

 work on the laser or with the laser beam without arm jewellery such as e.g:

watch, ring, bracelet, ...

 laser beams as good as possible on the experimental area limit

 put on suitable protective goggles!
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Working with Lasers

laser safety goggles

laser alignment goggles

 must comply with DIN EN 207 and be clearly marked

 are always specially matched to a laser (wavelength)

 may only be used for adjustment work on laser devices of classes 

3B and 4 which emit in the visible spectral range between 400nm 

and 700nm

 must comply with DIN EN 208 and be clearly marked

Note:

The protective concept of laser alignment goggles is based on the eyelid closure reflex,

which, however, is rarely triggered according to the latest investigations. Adjustment work

during which it may be possible to look directly into the laser beam should be therefore

avoided absolutely.
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General Behavior in Case of Danger

 give the alarm immediately

 phone dispatcher of the university (34444) or in case of fire not 

indicated by alarm system (acoustic signal) additionally the fire brigade 

0-112

 keep calm - human lives before firefighting

 close windows and doors, do not lock doors

 switch off electrical appliances, except for room and staircase lighting

 leave the building immediately and go to the meeting place 

(Friedenspark)

 do not use lifts
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General Behavior in Case of Danger

meeting place - Friedenspark


