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Effective: Date
 Operating Instructions 	Comment by Voget, Sonja: This template is intended as a guide for drafting operating instructions for genetic engineering work at Safety Level 1 and contains suggested wording that must be specifically supplemented, deleted, or modified according to the respective conditions. This applies in particular to the sections highlighted in color. Comments are for informational purposes only and must be deleted in the final version.
in accordance with § 17(2) GenTSV 
for genetic engineering work in laboratories of 
Safety Level 1
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1. [bookmark: _Toc240017263]Scope
	Appendix reference number:
	40611/xxx/xxx

	Rooms
	Room numbers and function (e.g., laboratories: 01 D3 234, 235, 236; dishwashing area: 01 D3 237; storage room: 01 D3 238, etc.) 



The rooms in the genetic engineering facility are designated as Safety Level 1  .	Comment by Voget, Sonja: Only official signs are permitted. Available from the Biological Safety department.
2. [bookmark: _Toc240017264]First Aid/What to Do in Case of Emergency
	

	First Aid Kit
	Room xx

	
	Fire Department
Emergency doctor 
	112

	
	Emergency Helpline and Fault-reporting
	20000

	
	Poison Control Center
	0551-19240



· [bookmark: _Hlk235007960][bookmark: _Hlk235009533]Stay calm and avoid acting hastily.
· Stop any dangerous or potentially hazardous experiments; if necessary, shut off gas, electricity, and water. 
· Follow the instructions in the Fire Alarm Information sheet!	Comment by Voget, Sonja [2]: The emergency notice must be completed and posted. Available via the intranet under “Emergencies” or on the website of the Safety and Environmental Protection Office.
2.1. [bookmark: _Toc239949938][bookmark: _Toc240017265][bookmark: _Hlk232758320][bookmark: _Hlk239954616][bookmark: _Toc233388467]Immediate Actions in Case of Accidents Involving Biological Material
a) Immediately remove contaminated clothing and do not reuse it until it has been disinfected.
b) Disinfect contaminated skin areas with an alcohol-based skin disinfectant.
c) In case of injury, promote blood flow by applying pressure to the surrounding tissue (do not squeeze the wound) and treat with an alcohol-based wound disinfectant.
d) [bookmark: _Hlk232752892]If splashes get into the eye, rinse thoroughly with an eye wash station or eye wash bottle. See an ophthalmologist (D-Arzt).
e) If material enters the mouth, spit it out immediately and rinse thoroughly with water several times. 
f) In case of significant exposure (ingestion, inhalation, injury), consult a D-doctor and then the company physician (Betriebsarzt). 
g) Injuries must be reported immediately to the project manager and documented in the first-aid log.
2.2. [bookmark: _Toc240017266]Spillage of biological material
[bookmark: _Toc233388468]In the event of contamination, the affected area must be cordoned off and disinfected in accordance with the hygiene plan. Larger quantities of contaminated liquid must be absorbed with absorbent material, which must then be autoclaved. 
2.3. [bookmark: _Toc240017267]Power Outage
In the event of a power outage, work in the safety cabinet must be stopped immediately; containers must be sealed to prevent leakage, and the front window must be closed. Before resuming work, equipment, the outer surfaces of containers, and work surfaces must be disinfected with a suitable disinfectant.
3. [bookmark: _Toc240017268]Designated Persons
	Genetic Engineering Project Manager
	Name
	Phone

	BBS
	Name
	Phone

	Safety Officer
	Name
	Phone

	Radiation Safety Officer	Comment by Voget, Sonja: Delete lines as needed if there are no radiation sources, X-ray machines, or lasers present.
	Name
	Phone

	Laser Safety Officer
	Name
	Phone


	
4. [bookmark: _Toc240017269]Genetic Engineering Work
Genetic engineering work at Safety Level 1 is conducted in the genetic engineering facility: Please specify the organisms! Example: Bacteria: E. coli K12 derivatives, cell lines: HEK293, HeLa, human samples (tested negative for HIV, HBV, and HCV.)
In addition to production, genetic engineering activities also include the use, propagation, storage, destruction, or disposal of genetically modified organisms (GMOs), as well as their on-site transport.
4.1. [bookmark: _Toc240017270]Risk Assessment and Record-Keeping
Before commencing the planned genetic engineering work, the project management prepares a risk assessment that classifies the work as Safety Level 1. This risk assessment, along with the documentation of the production and storage of GMOs, is part of the records required under the Genetic Engineering Record-Keeping Regulation. The records must be maintained continuously and in a timely manner and must be retained for 10 years.
4.2. [bookmark: _Toc240017271]Storage and Transport of GMOs
a) Genetically modified organisms must be stored in suitable containers. To ensure accurate identification, the containers are marked with permanent labeling or labels.
Bacteria are stored at -xx°C in the freezer in room …
Cells and viruses are stored at -80°C in the freezer in room …
Cells, viruses, etc., are stored in liquid nitrogen in room …
b) [bookmark: _Hlk235007939]For the internal transport of genetically modified organisms, tightly sealed, shatterproof containers marked with “S1” must be used. The containers must be disinfected regularly on the outside and whenever contamination occurs.
4.3. [bookmark: _Toc233388473][bookmark: _Toc240017272][bookmark: _Hlk235008935]Inactivation and Disposal of GMO-Containing Waste
a) All liquid and solid waste contaminated with genetically modified organisms that does not comply with the requirements of §24, paragraph 1 of the GenTSV must be inactivated using physical methods. This is done by autoclaving for 20 minutes at 121°C. Waste containers are marked with “S1.” The following autoclaves are available:
	Model
	Floor
	Room

	
	
	


b) For work involving genetically modified laboratory animals:
· [bookmark: _Hlk235008991][bookmark: _Hlk232758800]Laboratory animals infected with genetically modified microorganisms (e.g., bacteria, viruses) must also be autoclaved at after euthanasia. Solid waste that has come into contact with the animals (paper towels, gloves, etc.) must be autoclaved.	Comment by Voget, Sonja [2]: It must be ensured that all liners are autoclaved. Validation of the procedure is required for this.
· Work with AAV vector particles: Bedding from laboratory animals must be autoclaved . Carcasses of laboratory animals that have been transduced with RG 1 particles do not need to be autoclaved prior to disposal. For RG 2 particles, this is permitted only seven days after inoculation.	Comment by Voget, Sonja [2]: Regarding the implementation of this measure, please refer to Chapter 3.1 of the ZKBS statement, Ref. No. 6790-10-73
· Animal carcasses are disposed of by thermal inactivation in accordance with the Animal By-Products Disposal Act (TierNebG). The animal carcasses are kept frozen until pickup. The collection point is located in room xx. 
c) Radioactively contaminated waste containing GMOs:	Comment by Voget, Sonja [2]: If GMOs are processed by lysis (e.g., during DNA/RNA/protein extraction using a kit), NO GMO-containing waste is generated that must be inactivated. Disposal is then governed by radiation protection regulations. Please include this in the operating instructions if this is the case!
[bookmark: _Hlk233388357][bookmark: _Hlk235008978]Radioactive waste containing GMOs is stored safely until it has decayed sufficiently and is only then autoclaved. If this is not possible, the waste is inactivated using the following chemical process: (Insert type of inactivation ).	Comment by Voget, Sonja [2]:  Please keep in mind that this must be reported to the regulatory authority in advance!
The procedure must be validated, either through in-house validation, published literature, or previously approved procedures.
5. [bookmark: _Toc240017273]Access Regulations, Instruction
a) Visitors may only enter the genetic engineering facility in the presence of trained staff.
b) Cleaning and maintenance personnel may only work in the laboratories if they have received instruction appropriate to their duties before beginning work.
c) [bookmark: _Hlk235009480]Istruction: All employees entrusted with genetic engineering activities must receive verifiable instruction on the necessary, job-specific safety measures based on the operating instructions before commencing work and at least once a year thereafter. This must be confirmed by signature.
6. [bookmark: _Toc483406329][bookmark: _Toc240017274]General Regulations, Rules of Conduct, and Protective Measures
6.1. [bookmark: _Toc240017275]Personal Protective Equipment
a) [bookmark: _Hlk235016966]In the laboratory , a long-sleeved, closed-front lab coat and sturdy, closed-toe, slip-resistant shoes must be worn. 	Comment by Voget, Sonja [2]: It may be necessary to wear long-sleeved clothing under the lab coat. This must be specified for the area of activity and included in the operating instructions and training!
b) Protective clothing must be removed upon leaving the laboratory and must remain on the premises. Lab coats must not be hung on top of one another (cross-contamination). Street clothing, including bags, etc., must be stored outside the facility.
c) For additional required protective equipment such as disposable gloves, safety goggles, face masks, or respiratory protection, see Chapter 6.4, “Additional Regulations for Specific Activities.”
d) Soiled protective clothing must be collected and cleaned in accordance with the hygiene plan. Contaminated disposable protective equipment (e.g. disposable lab coats, disposable protective gloves, face masks, respirators) must be autoclaved before disposal as solid waste.
6.2. [bookmark: _Toc240017276]Rules of Conduct
a) [bookmark: _Hlk235005462]Long hair and head coverings must be worn in such a way that they do not interfere with work activities or restrict the field of vision.
b) Doors and windows should be kept closed during work.
c) Before beginning work, every laboratory employee must familiarize themselves with the location and function of disinfectants, body and eye wash stations, first-aid facilities, fire extinguishing equipment, and escape and rescue routes.
d) The rooms of the genetic engineering facility must be kept tidy and clean. Only the equipment and materials actually needed should be on the workbenches. 
e) Pipetting aids must be used.
f) Syringes, cannulas, blades, needles, lancets, etc., may only be used when absolutely necessary. For disposal, they must be collected in puncture-resistant, autoclavable containers and autoclaved.
g) [bookmark: _Hlk235017174]The formation of bioaerosols must be avoided. 
a) Aerosol formation can occur, for example, during decanting, stirring, high-pressure pressing, inoculation, shaking, pipetting, centrifugation, opening tubes containing liquids stored at -80°C or in liquid nitrogen, and working with ultrasound (etc.). Possible measures to prevent aerosol formation:
•	Use closed containers or employ enclosed work procedures
•	Allow aerosols to settle before opening the containers
•	Avoid the formation of bubbles
•	Keep drop heights low when transferring and pipetting
•	Do not completely empty the pipette when pipetting 
b) All work involving genetically modified organisms classified as Risk Group 1  with sensitizing or toxic effects must be performed under a Class II microbiological safety cabinet.	Comment by Voget, Sonja [2]: Is this applicable? If not, delete it. If applicable, describe which tasks involving which organisms are affected and what measures apply to minimize exposure (work under a biological safety cabinet or with respiratory protection).
h) The identity of the organisms used must be verified regularly if necessary for assessing the hazard potential. The frequency of these verifications depends on the potential hazard.
i) The existing operating instructions for equipment and hazardous substances must be followed.
6.3. [bookmark: _Toc240017277]Work with Genetically Modified Laboratory Animals	Comment by Voget, Sonja: Only key points are listed here; please adapt them as needed.
a) Transport of animals (within the facility), labeling of cages to identify transgenic animals
b) Personal protective equipment for employees, rules of conduct, hygiene measures 
c) Procedures for bites, scratches, and puncture wounds
d) Implementation of measures to prevent the escape of animals (e.g., rodent barriers in front of doors during work)
6.4. [bookmark: _Toc240017278]Additional Regulations	Comment by Voget, Sonja: If necessary, please adapt them using the measures from the relevant ZKB statement and delete anything that does not apply.
Individual regulations may also be specified here.
a) Handling of Liquid nitrogen: There is a risk that the oxygen content of the ambient air may drop to dangerous levels due to the mixing of nitrogen. This can lead to loss of consciousness and ultimately to death by asphyxiation without warning. Additional precautions when handling LN2 (e.g. to prevent “cold burns”) are specified in the supplementary operating instructions. 	Comment by Voget, Sonja: If available, include a reference to the O₂ alarm system and instructions for its use.
b) Nucleic acids with oncogenic or transforming potential (see ZKBS Statements 6790-10-01 and Ref. No. 08020203.0002.0005): 	Comment by Voget, Sonja: These additional safety measures are not required if the recipient organisms are established cell lines or primary cells in Risk Group 1 and the transferred nucleic acid segments are integrated into the host genome and are not present as stable episomes

Caution when working with AAVs! 
This work is classified as S2, even though 
work with AAVs is otherwise now classified as S1! Additional measures for personal protection also apply! For details, see the ZKBS statement Ref. 6790-10-83.
· When working with nucleic acids with the aforementioned hazard potential, disposable gloves must be worn.
· The use of sharp, pointed, or fragile laboratory items should be avoided whenever possible.
· Laboratory workstations and equipment that come into contact with these nucleic acids should be thoroughly cleaned after the work is completed.
· Laboratory waste containing such nucleic acids should be denatured by autoclaving or chemically.	Comment by Voget, Sonja [2]: Note: This does not refer to GMO-containing waste, which must be autoclaved anyway!
· Individuals with significant skin lesions (open eczema, wounds, and infections) or with severe verrucosis (wart formation) should not perform work involving these nucleic acids.
6.5. [bookmark: _Toc240017279]Prohibitions
a) Food, beverages, and cosmetics must not be stored in the workrooms. Eating, drinking, smoking, or applying makeup is not permitted in the workrooms. Laboratory protective clothing must not be worn in the break room.
b) Mouth pipetting is prohibited.
c) Storage of gas cylinders is not permitted. Pressurized gas cylinders that are absolutely necessary must be set up, handled, and, in particular, secured against tipping over in accordance with TRGS 526, Section 5.2.11.
d) [bookmark: _Hlk235016510]Personal mobile devices and accessories must not be left in the genetic engineering facility or used while wearing protective gloves.
e) Specify any additional prohibitions as necessary
7. [bookmark: _Toc240017280]Hygiene Measures
a) When working with genetically modified organisms, a hygiene plan must be developed that includes a brief overview of the hygiene measures to be observed, e.g., with time specifications regarding the agents and application methods. Effective disinfectants and disinfection procedures must be selected.
b) After completing the activity and before leaving the work area, hands must be disinfected as necessary in accordance with the skin protection plan, washed thoroughly, and re-moisturized.
c) The hygiene and skin protection plans must be posted in a suitable location within the facility or must otherwise be readily available.
d) [bookmark: _Hlk235018484]For activities that require hand disinfection, nothing may be worn on the hands or forearms. Fingernails must be kept short.	Comment by Voget, Sonja [2]: In S1, where there is a risk of sensitizing or toxic effects, artificial and gel fingernails are also prohibited.
e) When using alcohol-based disinfectants, explosion protection must be observed, particularly around electrically powered equipment and systems in conjunction with open flames or hot surfaces. The room must be adequately ventilated during the application of alcohol-based disinfectants. The use of alcohol-based disinfectants must be limited to a maximum of 50 ml of working solution per square meter of surface area to be treated.
f) Before performing cleaning, repair, or modification work on equipment or facilities (e.g., safety cabinets), disinfection must be carried out in accordance with the hygiene plan.

	
	Place, Date
	Signature

	Project Manager
	
	

	BBS
	
	



Template: Biosafety, as of September 10, 2026
6

image1.wmf


image2.png
GEORG-AUGUST-UNIVERSITAT
GOTTINGEN 177 e

(A




