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UND EMERGENCY PHONE NUMBERS

Telephone 

Principal Investigator/Supervisor: Click or tap here to enter text. 

Building Coordinator: Click or tap here to enter text. 
 
Building Services Technician (BST): Click or tap here to enter text.
· Facilities Main Desk						701.777.4137

University of North Dakota (UND) Police (On Campus) 		701.777.3491 or 911 
· Chief of Police							701.777.3391

UND Operations Call Center						701.777.2591
· Director for Emergency Management				701.777.2030

Grand Forks Fire Department 						911 

Office of Safety Main Office 						701.777.3341 
· Laboratory & Research Safety Officer				701.777.2444
· Environmental Health & Safety Manager			701.777.5931
·  Life and Fire Safety Technician				701.777.6042
· Director of Safety						701.777.3759

AFTER HOURS, WEEKENDS AND HOLIDAYS 

UND Police (On Campus) 						911 

Grand Forks Fire Department		 				911 

UND Operations Call Center						701.777.2591
· Director for Emergency Management				701.777.2030

WHEN REPORTING A BIOHAZARD EMERGENCY 
1. State that this is a Biohazard Emergency 
2. Give Your Name 
3. Give Your Location (Room and Building) 
4. Give the Phone Number You Are Using 
5. Describe the Nature of the Emergency 
6. Report the Personal Injury or Threat of Injury

MEDICAL SERVICES
Altru Hospital Emergency Room					701.780.5000 or 911
Occupational Health Services – Altru					701.780.1546
UND Student Health Services						701.777.4500

SECTION 1: INTRODUCTION

The University of North Dakota (UND) Biosafety Manual is a resource for information, guidelines, policies, and procedures that will encourage safe research and eliminate, or reduce, the potential for exposure to biohazards. The information presented here also reflects the requirements and guidelines of federal and state regulations. The UND Biosafety Manual is written to align with the CDC/NIH publication Biosafety in Microbiological and Biomedical Laboratories (BMBL) and the NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules.
The Biosafety Manual is applicable to all laboratory, research, teaching, and support activities that may involve biohazards, bacteria, biological toxins, viruses, fungi, rickettsia, prions, protozoans, parasites, genetically modified organisms, and recombinant or synthetic nucleic acid molecules. In addition, biohazards include human blood, body fluid, tissues, and cell lines of human origin and certain animal-derived tissues, fluids, and cells.
The most current version of the UND Biosafety Manual will be maintained on the UND Office of Safety website. The Biosafety Manual will be reviewed and updated annually by the Laboratory and Research Safety Officer.
The UND Biosafety Manual should not be considered the only reference to address biological safety. The Principal Investigator (PI) or supervisory personnel must conduct and document lab specific biosafety training. Additional documents are available on the Office of Safety website to provide instruction and guidance regarding specific practices and procedures conducted in their lab.
The Exposure Control Plan (ECP) applies to all UND departments whose employees may reasonably anticipate contact with blood or other potentially infectious materials (OPIM) during the performance of their duties. In compliance with the Occupational Safety and Health Administration (OSHA) Bloodborne Pathogens Standard, UND requires all departments that fall within the scope of this policy to minimize employee risk from exposure and infection by implementing the ECP.
Acknowledgement
PIs and all laboratory personnel active in research within laboratories under their charge must agree to comply with the provisions of the UND Biosafety Manual and to complete both Office of Safety online biosafety training and lab specific biosafety training to address hazard conditions which are specific to the laboratory spaces under their charge. The contents of this manual must be reviewed with laboratory personnel, and they must be given the opportunity to ask questions or voice concerns regarding their job description and work environment.
Biological Materials Policy Statement
All research with potentially hazardous biological materials must be registered with the UND Institutional Biosafety Committee (IBC). It is the policy of the Institutional Biosafety Committee (IBC) that researchers working with biohazards at the university will adhere to the Biosafety Manual when implementing the IBC-approved biosafety level in their laboratory.
The potentially hazardous biological materials are as follows:
· Recombinant DNA and synthetic nucleic acid molecules (including human gene transfer studies)
· Infectious agents
· Biological toxins
· Human-derived tissues, fluids, cells
· Certain animal-derived tissues, fluids, cells
· Federally regulated Select Agents, experiments with Dual Use Research of Concern Potential, Pathogens with enhanced Pandemic Potential and research requiring BSL3 containment



SECTION 2: CULTURE OF SAFETY

[bookmark: WhatisSafetyCulture]What is Safety Culture?
Safety culture is a part of organizational culture and is often described by the phrase “the way we do things around here.” According to the American Chemical Society, safety culture at an academic institution is a “reflection of the actions, attitudes, and behaviors” demonstrated by the faculty, staff and students concerning safety.”
Several high-profile accidents in the research world have led to the realization that ensuring excellence in research requires a strong, positive safety culture throughout the University. This means that safety is viewed as an operational priority, because of the benefits that thoughtful, safe procedures and attitudes bring to research.

[bookmark: SafeResearchatUND]Safe Research at UND
As an academic institution, safety culture is part of the educational foundation that will accompany our students to their future careers, preparing them to be skilled scientists in academia or industry. Safety’s intrinsic value is seen in better reproducibility and productivity of research, as well as preventing tragic lab accidents that cost lives and knowledge. It is about shaping and defining a shared cultural approach, which integrates safety and health seamlessly with the work of our laboratories and classrooms.
To some degree, we all have experienced rules, regulations, compliance approvals, and inspections. It is understood that these are part of an established research environment. However, because of this experience, it is easy to incorrectly equate safety rules with safety and come to believe that adhering to a list of rules equates to being good at safety.
In science, researchers think according to the principles: mathematical, physical, and chemical laws; biological paradigms. Frameworks and logic rather than memorization are used to gain understanding and further knowledge. Safety should be no different. This starts with recognizing that safety is a fundamental part of the scientific process, adding value by exerting greater control, reducing uncertainty, and increasing the safety and quality of your results or product.

[bookmark: ResearchSafetyExpectations]Research Safety Expectations
The University expects that all members of our research community will integrate safety into their research activities and go beyond minimum compliance. The following elements help lay the foundation to build and support a safe and productive research environment:

· Leadership:
Lead by example, adhere to the rules, and be willing to speak up if you see unsafe practices. Faculty and other supervisors are urged to include safety on the agenda and incorporate it into their group thinking and practices.
· Lab members openly discuss safety concerns.
· PI/laboratory manager and research group members maintain an environment in which personnel feel free to raise concerns.
· Actions confirm safety as a priority that supports and is compatible with good research.
· The feedback loop on safety issues (bottom-up and top down) is closed (addressed) at the PI/lab management level.
· Design:
Take the time to systematically assess risk and plan for the hazards identified. Incorporate safety into laboratory procedures.
· PI/lab manager understands the risks of the research being conducted, are actively involved in the laboratory safety program, and integrate safety into the laboratory research culture.
· Execution:
Take action to control your risks. Make sure you have the right protective equipment, engineering controls are working correctly, and researchers are training to safely perform their work. Principal Investigators must enforce the established controls in their lab.
· PI/lab manager ensures that the personnel, equipment, tools, procedures, and other resources needed to ensure safety in the academic research laboratory are available.
· Lab members identify and manage their own safety environment and are receptive and responsive to queries and suggestions about laboratory safety from their lab colleagues.
· Lab members conduct their research using protocols and procedures consistent with the best safety practices in the lab.
· Adaptability:
Research is not a static endeavor; managing safety requires ongoing reassessment, feedback, and reinforcement. Encourage reporting by members when identifying and reviewing lessons learned after and using these as teaching opportunities. Involve all lab incidents and near-misses.
· PI/lab manager evaluates the laboratory safety status themselves and knows what and how to manage changes to enhance safety in the laboratory.
· The PI/lab manager and lab group support a continuous learning environment in which opportunities to improve safety are sought, communicated, and implemented.
· Safety discussions become part of regular lab meetings; near misses within the lab are reported in a timely manner and safety information is requested by lab members to prevent future mishaps through understanding HOW and WHY.

[bookmark: RiskAssessment]Risk Assessment 
Evaluation and assessment of risk is a key part of designing and conducting an experimental protocol. Not only does a thorough risk assessment allow researchers to systematically identify and control hazards, but it also improves the quality of science through more thorough planning, a better understanding of the variables, and by sparking creative and innovative thinking. It allows one to implement tighter controls which reduce uncertainty and increase the safety and quality of results/products. Failure to consider risk and hazards from the beginning of experimental design can produce delays, roadblocks, and frustration later in the process.
The Risk Assessment process is broken down into four steps and helps to spark creative and innovative thinking.
[image: A diagram of a plan and challenge

Description automatically generated]
· Explore:
Determine the scope of work, beginning with research objective. What question(s) are trying to be answered? Conduct a broad review of the literature. Speak with others who have done similar work. Are the risks different for different approaches?
· Plan: 
Outline the procedure/tasks. This may include a deeper dive into specific topics in literature. Determine hazards associated with each step, and control measures for reducing risk. The Office of Safety can help with more detailed guidance on how to manage certain hazards.
· Challenge: 
What assumptions did have been applied? Question the importance of each step. Seek advice from others. Ask “what could go wrong?” Has anything been missed? Consider all possible outcomes, how high is the risk?
· Assess: 
Implement a model, prototype, or trial run. Is it possible to perform a dry run to familiarize staff with equipment and procedures? Is it possible to evaluate the experimental design on a smaller scale or with a less hazardous material? Determine if any design changes are needed. Run the experiment and monitor how controls perform. Assess along the way and make changes as appropriate.

[bookmark: SafetyCultureandBiosafety]Safety Culture and Biosafety
What is special or unique about Safety Culture for researchers working with biological agents or rDNA? All of the above attributes form the basis for safe research but just like any science specialty, there are unique issues that must be considered when working with these materials, including:
· They can be alive and as such, can grow, replicate and sometimes, move.
· Their effects on the researcher can be influenced by the health of the researcher.
· They can spread through numerous mechanisms (droplet, aerosol, mucosal, oral, fecal, blood borne).
· They can insert themselves into a genome and have long term effects.
The following diagram illustrates some of the many factors that must be considered when planning to work with biological agents and/or rDNA; many of these issues will be discussed in this manual. 
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[bookmark: S3ProgramManagement]SECTION 3: PROGRAM MANGEMENT

[bookmark: RolesandResponsibilities]Roles and Responsibilities
Biosafety is a cooperative effort between UND and its employees. The Institutional Biosafety Committee (IBC), the Laboratory and Research Safety Officer, Principal Investigators and laboratory personnel must work in concert to minimize the risk of injury and illness associated with research involving potentially biohazardous materials. The Biosafety Program is managed through oversight provided by the IBC and the Office of Safety. The Biological Safety program at UND is developed from the University’s commitment to address and comply with the NIH Guidelines regarding safe research with recombinant DNA and associated viral and bacterial materials. The IBC and Office of Safety are responsible for implementation of biosafety policies throughout the University.
Following is a list of individuals and/or organizations and their assigned responsibilities that will ensure the Biosafety Program is effectively implemented:
Principal Investigators / Primary Supervisors
The Principal Investigators/Primary Supervisors are responsible for biosafety in their laboratory. They shall:
· Ensure that all work is conducted in accordance with established policies and guidelines described in this document.
· Ensure that all employees under their supervision are adequately trained in good microbiological techniques and have received the required training.
· Develop, review, and approve laboratory-specific and/or protocol-specific procedures, consulting with the LRSO when necessary.
· Provide training/information to all employees under his/her supervision regarding laboratory-specific or protocol-specific hazards and document such training.
· Ensure that all at-risk employees have been informed of risk assessments and/or provisions for any recommended precautionary medical practices, such as vaccinations and any special health or handling requirements regarding potentially biohazardous materials or toxins used or stored in the laboratory or work area.
· Ensure prompt reporting of any job-related injuries, exposures, or illnesses. 
· Inform the Supervisor and LRSO of any serious, or potentially serious, accidents/incidents or situations involving exposure to biohazardous materials. This would include any accidental releases, illnesses or diseases to workers, plants or animals involved in or potentially exposed to the activity, and any possible adverse personnel exposure.
· Act upon requests and/or directives from the IBC and/or Office of Safety and correct any unsafe laboratory conditions.
· Ensure that appropriate containment devices and other engineering controls are in place and appear to be operating correctly, are current with certifications (ensure biosafety cabinets are certified) and are used according to established procedures.
· Conduct regular laboratory safety inspections and participate in audits and evaluations, as necessary.
· Ensure that appropriate personal protective equipment (PPE) is available, used and that staff is adequately trained in the use and limitations of PPE equipment.
· Keep oneself and staff informed of new criteria, guidelines, directives, or procedures that may be developed or which become applicable to activities in which they are engaged.
· Ensure proper decontamination of the laboratory or animal facility and equipment necessary to ensure safety during any needed inspection, calibration certification, disposal, or termination of use.
· Ensure proper disposal of all infectious material or toxins.
· Provide adequate storage of materials and security based on risk categorization.
· Maintain proper biohazard labeling of premises under their control.
Laboratory Managers
When delegated by the PI, Laboratory Managers who have a supervisory role are responsible for:
· Ensuring that all University and laboratory practices and protocols are followed. Lab managers are responsible for identifying any unsafe lab practices or workers and reporting them to the PI.
Students and Employees
All students and employees performing work with biohazardous materials must accept a shared responsibility for operating in a safe manner. Ultimately, each individual is responsible for his/her own safety. They also shall:
· Ensure that all work is conducted in accordance with established policies and guidelines described in this document or specific laboratory standard operating procedures (SOPs).
· Report all hazardous conditions to the PI and /or LRSO.
· Promptly report any job-related injuries, exposures, or illnesses to the PI and/or LRSO and seek medical treatment immediately.
· Refrain from operating any equipment or instrument without proper instruction.
· Request information and training when unsure how to handle potentially hazardous materials.
· Wear and maintain PPE necessary to perform each task.
· Use engineering controls properly – Example: Biosafety cabinet.
· Practice good microbiological techniques.
· Participate in all required training programs.

Institutional Biosafety Committee (IBC)
· Develop policy and procedures, which provide guidance for activities involving potentially biohazardous materials.
· Follow the guidelines for membership defined by the NIH.
· Ensure that our biosafety policies, practices, and facilities meet regulatory requirements and follow university-accepted practice.
· Review and/or approve risk assessments for specific biohazardous agents. When warranted, ask whether the scientific aims of the proposed research cannot be sought by means involving a lower biohazard potential, and when appropriate, bring to executive management’s attention the risks associated with a particular experiment.
· Report any significant problems with or violations of the NIH Guidelines and any significant research-related accidents or illness to the appropriate Institutional Office and to the NIH Office of Biotechnology Activities (OBA) within 30 days.
· Ensure that an inventory of potentially biohazardous materials and toxins is maintained. Ensure accurate current inventory for each Select Agent (including viral genetic elements, recombinant nucleic acids, and recombinant organisms) held in long term storage and all agents stored in BSL-3 labs.
Research Development and Compliance (RD&C)
· Initiates the registration of biological research (IBC Application process) by providing departments with application material.
· Accepts all applications and annual reviews for research proposals submitted by Principal Investigators and departments and coordinates their review by IBC.
· Accepts research proposals involving the use of humans and coordinates their review by the Institutional Review Board (IRB).
Laboratory and Research Safety Officer (LRSO)
The Laboratory and Research Safety Officer provides expertise in developing the UND Biosafety Program and supports BSL-1, BSL-2 laboratories and ABSL-1, ABSL-2 spaces. The LRSO develops, implements, and updates biosafety policies, and procedures that are necessary for an effective, compliant, and effective biosafety program. 
The LRSO plays an important role in:
· Providing technical support to the IBC, and PIs on campus as well as working closely with researchers to provide necessary training on biosafety procedures and proper use of containment equipment.
· Conducting periodic laboratory inspections of all areas on campus involved in research utilizing biohazardous agents to assure appropriate safety controls, containment, and compliance.
· Review activities and facilities for proper biohazard control; apply relevant laws, standards, and guidelines; and be aware of community attitudes and health and environmental considerations.
· Report any significant problems, trends and/or violations of regulations or policies and practices to the IBC and appropriate management.
· Take measures necessary to ensure that all biohazardous activities comply with the policies and practices established by the IBC.
· When accidents, exposures, or spills happen in the Lab, Office of Safety and the LRSO also respond to, investigate, and follow up with suggestions and strategies for a resolution to prevent reoccurrences.
Office of Safety 
The Office of Safety works closely with the IBC to ensure that operations for which Office of Safety has responsibility are conducted in accordance with the criteria and guidelines established by the IBC. These include: 
· Disposal of medical waste. 
· Selection of appropriate protective clothing for individuals working with hazards, including biohazardous materials. 
· Development and implementation of emergency response and preparedness plans. 
· Monitoring work areas, including the presence of allergens.
[bookmark: _Hlk182471248]Deans, Directors, Chairpersons
Deans, Directors, and Chairpersons are responsible for all the students, employees, and visitors in the spaces under their control. They must be aware of what research is happening in these spaces, the risks associated with that research, and the control methods proposed by the PIs.
Licensed Healthcare Provider 
· Advises on need for medical surveillance and/or immunization for those personnel exposed or potentially exposed to biohazardous agents.
· Provides medical review and medical surveillance, as appropriate, for live virus or bacterial workers, those exposed to laboratory animals, and those in the BBP Program.
Director of Center of Biomedical Research 
· Advises investigators and animal care personnel on the potential biohazards and risk of physical injury associated with laboratory animals and on the procedures for reducing or eliminating exposure.
· Provides training to all animal users in safe animal handling and experimental procedures.
Other committees (IRB, IACUC, Radiation Safety and Hazardous Materials Committee)
· Consults and coordinates with the IBC on any proposals under their purview which involve the use of potentially biohazardous materials or activities.
· Failure of any personnel to participate in and/or enforce their responsibilities as described above or to comply with established procedures is cause for disciplinary action.

[bookmark: RulesRegulationsandGuidelines]Rules, Regulations, and Guidelines
The following is a summary of the regulatory authorities that either regulate or provide guidelines for the use of biohazards.
· NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules: The NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules (NIH Guidelines) detail safety practices and containment procedures for basic and clinical research involving recombinant or synthetic nucleic acid molecules, including the creation and use of organisms and viruses containing recombinant or synthetic nucleic acid molecules. NIH Guidelines describe the roles and responsibilities of the Institution, the IBC, and the Principal Investigator (PI). (https://osp.od.nih.gov/wp-content/uploads/NIH_Guidelines.pdf) 
· CDC/NIH Biosafety in Microbiological and Biomedical Laboratories (BMBL): Biosafety in Microbiological and Biomedical Laboratories (BMBL) has served as the cornerstone of biosafety practice in the United States since its initial release in 1984. BMBL remains an advisory document recommending best practices for the safe conduct of work in biomedical and clinical laboratories from a biosafety perspective. The core principle of this document is protocol-driven risk assessment. UND is using the BMBL as the basis for this biosafety manual. (https://www.cdc.gov/labs/bmbl/index.html) 
· Laboratory Biosafety Manual, 4th Edition (World Health Organization): The WHO Laboratory Biosafety Manual (LBM) has been in broad use at all levels of clinical and public health laboratories, and other biomedical sectors globally, serving as a de facto global standard that presents best practices and sets trends in biosafety. (https://www.who.int/publications/i/item/9789240011311) 
· The Federal Select Agent Program: The Federal Select Agent Program is jointly comprised of the Centers for Disease Control and Prevention/Division of Regulatory Science and Compliance and the Animal and Plant Health Inspection Service/Division of Agricultural Select Agents and Toxins. The Federal Select Agent Program oversees the possession, use and transfer of select agents and toxins, which pose a threat to public, animal or plant health. (https://www.selectagents.gov/index.htm) 
· Bloodborne Pathogens Standard: The Bloodborne Pathogens Standard, promulgated by the Federal Occupational Safety and Health Administration (OSHA), applies to staff with reasonably anticipated exposure to blood or other potentially infectious materials (including human cell lines) during the course of their work. (https://www.osha.gov/bloodborne-pathogens/standards) 
· Department of Transportation: Department of Transportation’s (DOT) Research and Special Programs Administration’s Title 49 Code of Federal Regulations Parts 171-180 apply to all untreated biohazardous waste that is shipped off-site for treatment and disposal by a UND waste contractor. Employees who prepare biohazardous waste for collection by a waste contractor must complete mandatory safety training before offering shipments and every three years. (https://www.ecfr.gov/current/title-49/subtitle-B/chapter-I/subchapter-C/part-171)    
· United States Government Policy for Institutional Oversight of Life Sciences DURC (Dual Use Research of Concern): The DURC policy aims to preserve the benefits of life sciences research, while minimizing the risk of misuse of the knowledge, information, products, or technologies provided by the research. The United States Government Policy applies to research involving high consequence pathogens and toxins. If research with botulinum neurotoxins or a subset of select agents is anticipated to create categories of experimental concern, it is considered to be DURC. UND Office of Safety and the Institutional Biosafety Committee (IBC), with assistance from the Office of Research, are responsible for developing and implementing the University’s DURC policy. (https://aspr.hhs.gov/S3/Documents/USG-Policy-for-Oversight-of-DURC-and-PEPP-May2024-508.pdf  and  https://aspr.hhs.gov/S3/Documents/USG-DURC-PEPP-Implementation-Guidance-May2024-508.pdf )
· North Dakota Division of Waste Management: The Hazardous Waste Program (HWP) regulates the generation, treatment, recycling, storage, transportation, and disposal of hazardous waste and used oil to ensure that hazardous waste management activities in North Dakota are conducted in compliance with North Dakota's Hazardous Waste Management Rules. North Dakota is an authorized state, which means the HWP implements the requirements of the Resource Conservation and Recovery Act (RCRA) in place of the federal Environmental Protection Agency. Other activities conducted by the HWP include oversight of polychlorinated biphenyls (PCBs) and the Brownfields program. (https://deq.nd.gov/WM/HazardousWasteProgram/)

[bookmark: BioharardousResearchProjectRegistration]Biohazardous Research Project Registration and Approval
The University requires IBC to review and approve all research and instructional activities involving biohazardous material prior to initiating the activity. This includes research, instructional, clinical/diagnostic activities involving recombinant or synthetic nucleic acid molecules that qualify for exemption from the NIH Guidelines. Faculty, staff, and students of UND may only self-exempt activities involving synthetic nucleic acid molecules that cannot replicate or generate nucleic acids that cannot subsequently replicate in any living cell (e.g., oligonucleotides). Examples of synthetic nucleic acid molecules that researchers cannot self-exempt include those designed for use in human gene transfer experiments, those that contain genes for the biosynthesis of toxin molecules lethal for vertebrates at an LD50 of less than 100 ng/kg body weight (e.g., microbial toxins such as the botulinum toxins, tetanus toxin, diphtheria toxin etc.), and those that are designed for generation of transgenic plants or animals. All other activities involving recombinant or synthetic nucleic acids, biohazardous agents, and/or biologically derived toxins require IBC approval prior to initiation. For these activities, Principal Investigators must conduct risk assessments and submit information to IBC in the form prescribed by the committee. IBC approval will be in writing to the Principal Investigator (PI) once the application has been reviewed. All registration documents are approved for a period of three years. Continued activity past the three years will require a new registration document to be submitted to the IBC. However, the annual review form needs to be submitted every year.
Registration and Approval Process
Each Principal Investigator (PI) is responsible for the preparation of an IBC Registration Document using the Novelution system. This document will include relevant information from the protocol such as a description of the project, dual use concerns, members of the research team, biological agents and materials being used, safety measures, waste management, and additional documentation (i.e., Lab Specific Manual, SOPs, SDS, Permits). For a video on Creating a Proposal in Novelution and other resources see: https://ndus.yuja.com/V/Video?v=4995239&node=17084951&a=642591901&autoplay=1  
This document is required for research involving:
· Recombinant DNA, including experiments that are specifically exempt under the NIH Guidelines
· Infectious Agents (Bacteria, Eukaryotic Pathogens, Protozoa or Viruses pathogenic to plants and animals) PCR, Extraction of DNA
· Toxins
· Tumorigenic Material
· Human Blood/Tissue/Cell Lines 
· Vertebrate Animal Usage 
· Plant or Animal Pathogens (bacterial, viral, fungal, parasitic, protozoan, etc.), viral vectors, naturally- occurring plant or animal toxins, or other potentially infectious agents.
· Plants / Plant Parts / Algae
· Radioisotopes
The IBC or a designated member review (DMR) IBC subcommittee will then review the application at its earliest convenience. The IBC or DMR may request additional information from the PI to aid in the review of the proposal. Incomplete applications may be returned to the PI. The PI will receive notification of IBC review and determination of approval or denial. If the notification letter indicates a conditional approval, it will also indicate actions or information that the IBC must receive before final approval notification can be issued.
Projects may be subject to other UND approvals such as IRB, Institutional Animal Care and Use Committee (IACUC), DURC. If the project involves animals, IACUC approval is always required prior to project initiation.
NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules
	NIH GUIDELINE
	DESCRIPTION
	NIH
	IBC

	III-A
	 Major Actions under the NIH Guidelines.
· The deliberate transfer of a drug-resistant trait to microorganisms that are not known to acquire the trait naturally, if such acquisition could compromise the ability to control disease agents in humans, veterinary medicine, or agriculture, will require NIH Director approval.

	 Director
	



	III-B
	· Experiments involving the cloning of toxin molecules with LD50 of less than 100 nanograms per kilogram body weight.
· Experiments that have been approved (under Section III-A-1-a) as Major Actions under the NIH Guidelines.

	 OSP
	


	III-C
	· Experiments Involving the Deliberate Transfer of Recombinant or Synthetic Nucleic Acid Molecules, or DNA or RNA Derived from Recombinant or Synthetic Nucleic Acid Molecules, into One or More Human Research Participants.

	
	


	III-D






	· Experiments Using Risk Group 2, Risk Group 3, Risk Group 4, or Restricted Agents as Host-Vector Systems
· Experiments in Which DNA From Risk Group 2, Risk Group 3, Risk Group 4, or Restricted Agents is Cloned into Nonpathogenic Prokaryotic or Lower Eukaryotic Host-Vector Systems.
· Experiments Involving the Use of Infectious DNA or RNA Viruses or Defective DNA or RNA Viruses in the Presence of a Helper System in Tissue Culture Systems.
· Experiments involving whole animals, including the creation of transgenic organisms other than rodents, and the introduction of recombinant DNA or RNA including modified microorganisms into whole animals.
· Experiments involving whole plants (requiring BL2-P+ and BL3-P containment).
· Experiments involving more than 10 liters of culture.
· Experiments involving Influenza viruses.
· Experiments involving gene drive modified organisms.

	
	








	III-E
	· Experiments involving the formation of recombinant or synthetic nucleic acid molecules containing no more than 2/3 of the genome of any eukaryotic virus.
· Experiments involving whole plants (requiring BL1-P and BL2-P containment)
· Experiments involving the creation of transgenic rodents requiring BL1 containment only.
	
	



	III-F
	· Experiments involving nucleic acids that cannot replicate in any living cell, cannot integrate into DNA, and do not produce a toxin with an LD50 of less than 100ng/kg body weight.
· Experiments not conducted in organisms, cells, or viruses and that have not been modified or manipulated to render them capable of penetrating cell membranes.
· Recombinant or synthetic nucleic acids that exist solely of the exact nucleic acid sequence from a single source that exists in nature.
· Nucleic acids from a prokaryotic or eukaryotic host, when propagated only in that host (or closely related strain of the same species).
· DNA segments from different species that exchange DNA by known physiological processes (must consult Appendix A of the Guidelines for lists of designated exchangers).
· Genomic DNA molecules that have acquired a transposable element, if the transposable element does not contain any recombinant or synthetic DNA.
· Experiments that do not present a significant risk to health or the environment (Consult Appendix C of the Guidelines for specific categories and exemptions.)

	
	



IBC Training Requirements
Training requirements are listed below and apply to everyone who is part of the research team. Training requirements may be completed while the IBC application is under review. These are online training modules through Vector Solutions and are assigned by the Office of Safety.

	Training Module
	Frequency

	General Laboratory Safety
	Every 3-years

	Hazard Communication: Right to Understand
	Every 3-years

	Bloodborne Pathogen (BBP) for Laboratory Personnel
	Annually

	Biological safety cabinets
	One-time

	Principles of Biosafety
	Every 3-years

	Regulated Medical Waste
	Every 3-years



· Additional training through CITI, Initial Biosafety Training for IBC PIs and Staff, is also required every 3 years.

Laboratory Safety Audit
Laboratories will be assessed for safety standards by the Office of Safety, on behalf of the IBC. This assessment is to be performed annually and must be completed prior to IBC protocol approval. 

Renewals and Changes to Previously Approved Research
· Annual review
· Post approval monitoring is done through the annual review. Completion of personnel training requirements is monitored, and the laboratory safety audit may be scheduled during this time.
· 3-year Renewal
· Every three years projects must be renewed. The Novelution system sends out notifications to remind the researcher that the renewal is coming due. Renewals must be completed on or before the three-year mark.
· Amendments
· To modify or make any significant changes to a research protocol already approved by the IBC (e.g., any changes related to laboratory equipment that may generate aerosols, research procedures, lab locations, gene inserts, biohazardous agents, etc.), the PI should login to the protocol and use the amendment button to create an amendment in Novelution. If the protocol has not been approved by the committee yet, the PI should work with the IBC/IACUC Coordinator to make edits.
· Termination
· Investigators leaving the institution or ceasing their activities with biohazardous materials are required to submit a termination request to the IBC. 
· [bookmark: S4RiskGroupClassification]All new and renewal IBC protocols must be submitted via the online protocol submission system (https://und.edu/research/resources/committees/institutional-biosafety-committee.html) . 

SECTION 4: RISK GROUP CLASSIFICATION

Risk groups are a method used by the National Institutes of Health (NIH) and by the World Health Organization (WHO) to classify human infectious agents on the basis of hazard. There are four risk groups which are classified according to their relative pathogenicity for healthy adult humans.

	Risk Group Classification/ Examples
	NIH Guidelines for Research Involving Recombinant DNA Molecules (2024)
	World Health Organization Laboratory Biosafety Manual (4th Edition)

	Risk Group 1
· E. coli K12
· Bacillus subtilis
	Agents that are not associated with disease in healthy adult humans
	No or low individual and community risk: A microorganism that is unlikely to cause human or animal disease

	Risk Group 2
· Salmonella typhimurium
· Pseudomonas aeruginosa
· Pathogenic E. coli
	Agents that are associated with human disease which is rarely serious and for which preventive or therapeutic interventions are often available
	Moderate individual risk, low community risk: A pathogen that can cause human or animal disease but is unlikely to be a serious hazard to laboratory personnel, the community, livestock, or the environment. Laboratory exposures may cause serious infection, but effective treatment and preventive measures are available and the risk of spreading infection is limited

	Risk Group 3
· Yersinia pestis
· Francisella tularensis
· Hantavirus
	Agents that are associated with serious or lethal human disease for which preventive or therapeutic interventions may be available (high individual risk but low community risk)
	High individual risk, low community risk: A pathogen that usually causes serious human or animal disease but does not ordinarily spread from one infected individual to another. Effective treatment and preventive measures are available

	Risk Group 4
· Ebola virus
· Marburg virus
· Lassa virus
	Agents that are likely to cause serious or lethal human disease for which preventive or therapeutic interventions are not usually available (high individual risk and high community risk)
	High individual and community risk: A pathogen that usually causes serious human or animal disease and that can be readily transmitted from one individual to another, directly or indirectly. Effective treatment and preventive measures are not usually available.




The American Biological Safety Association (ABSA) maintains a Risk Group Database (https://my.absa.org/Riskgroups). The database consists of international risk group classifications for bacteria, viruses, fungi, and parasites to aid in risk assessments and biosafety level determinations. 

[bookmark: S5BiosafetyLaboratoryPractices]SECTION 5: BIOSAFETY LABORATORY PRACTICES

[bookmark: StandardMicrobiologicalPracties]Standard Microbiological Practices
[bookmark: _Hlk182903715]Standard Microbiological Practices (SMPs) are generally defined as the basic “hygiene” practices that apply to all labs, regardless of containment level, which manipulate microorganisms or any biological materials that contain microorganisms. SMPs serve to minimize the spread of contamination generated through lab processes and to protect both personnel and the environment. The standard microbiological practices listed below apply to all biosafety containment levels. Laboratories under all biosafety levels are required to adhere to the following Standard Microbiological Practices (BMBL 6th edition):
· The Principal Investigator / laboratory supervisor enforces the institutional policies that control safety in and access to the laboratory.
· The Principal Investigator / laboratory supervisor ensures that laboratory personnel receive appropriate training regarding their duties, potential hazards, manipulations of infectious agents, necessary precautions to minimize exposures, and hazard/exposure evaluation procedures (e.g., physical hazards, splashes, aerosolization) and that appropriate records are maintained. Personnel receive annual updates and additional training when equipment, procedures, or policies change. All individuals entering the facility are advised of the potential hazards, are instructed on the appropriate safeguards, and read and follow instructions on practices and procedures. An institutional policy regarding visitor training, occupational health requirements, and safety communication is considered.
· Personal health status may affect an individual’s susceptibility to infection and ability to receive available immunizations or prophylactic interventions. Therefore, all personnel, and particularly those of reproductive age and/or those having conditions that may predispose them to increased risk for infection (e.g., organ transplant, medical immunosuppressive agents), are provided information regarding immune competence and susceptibility to infectious agents. Individuals having such conditions are encouraged to self-identify to the institution’s healthcare provider for appropriate counseling and guidance.
· A safety manual specific to the facility is prepared or adopted in consultation with the facility director and appropriate safety professionals. The safety manual is available, accessible, and periodically reviewed and updated, as necessary.
· The safety manual contains sufficient information to describe the biosafety and containment procedures for the organisms and biological materials in use, appropriate agent-specific decontamination methods, and the work performed.
· The safety manual contains or references protocols for emergency situations, including exposures, medical emergencies, facility malfunctions, and other potential emergencies. Training in emergency response procedures is provided to emergency response personnel and other responsible staff according to institutional policies.
· A sign is posted at the entrance to the laboratory when infectious materials are present. Posted information includes: the laboratory’s Biosafety Level, the supervisor’s or other responsible personnel’s name and telephone number, PPE requirements, general occupational health requirements (e.g., immunizations, respiratory protection), and required procedures for entering and exiting the laboratory. Agent information is posted in accordance with the institutional policy.
· Long hair is restrained so that it cannot contact hands, specimens, containers, or equipment.
· Gloves are worn to protect hands from exposure to hazardous materials.
· Glove selection is based on an appropriate risk assessment.
· Gloves are not worn outside the laboratory.
· Change gloves when contaminated, glove integrity is compromised, or when otherwise necessary.
· Do not wash or reuse disposable gloves and dispose of used gloves with other contaminated laboratory waste.
· Gloves and other PPE are removed in a manner that minimizes personal contamination and transfer of infectious materials outside of the areas where infectious materials and/or animals are housed or manipulated.
· Individuals wash their hands after working with potentially hazardous materials and before leaving the laboratory.
· Eating, drinking, smoking, handling contact lenses, applying cosmetics, and storing food for human consumption are not permitted in laboratory areas. Food is stored outside the laboratory area.
· Mouth pipetting is prohibited. Mechanical pipetting devices are used.
· Policies for the safe handling of sharps, such as needles, scalpels, pipettes, and broken glassware are developed, implemented, and followed; policies are consistent with applicable state, federal, and local requirements. Whenever practical, laboratory supervisors adopt improved engineering and work practice controls that reduce the risk of sharps injuries. Precautions are always taken with sharp items. These include:
· Plasticware is substituted for glassware whenever possible.
· Use of needles and syringes or other sharp instruments is limited in the laboratory and is restricted to situations where there is no alternative (e.g., parenteral injection, blood collection, or aspiration of fluids from laboratory animals or diaphragm bottles). Active or passive needle-based safety devices are to be used whenever possible.
· Uncapping of needles is performed in such a manner to reduce the potential for recoil causing an accidental needlestick.
· Needles are not bent, sheared, broken, recapped, removed from disposable syringes, or otherwise manipulated by hand before disposal.
· If absolutely necessary to remove a needle from a syringe (e.g., to prevent lysing blood cells) or recap a needle (e.g., loading syringes in one room and injecting animals in another), a hands-free device or comparable safety procedure must be used (e.g., a needle remover on a sharps container, the use of forceps to hold the cap when recapping a needle).
· Used, disposable needles and syringes are carefully placed in puncture-resistant containers used for sharps disposal immediately after use. The sharps disposal container is located as close to the point of use as possible.
· Non-disposable sharps are placed in a hard-walled container for transport to a processing area for decontamination, preferably by autoclaving.
· Broken glassware is not handled directly. Instead, it is removed using a brush and dustpan, tongs, or forceps.
· Perform all procedures to minimize the creation of splashes and/or aerosols.
· Decontaminate work surfaces after completion of work and after any spill or splash of potentially infectious material with appropriate disinfectant. Spills involving infectious materials are contained, decontaminated, and cleaned up by staff who are properly trained and equipped to work with infectious material. A spill procedure is developed and posted within the laboratory.
· Decontaminate all cultures, stocks, and other potentially infectious materials before disposal using an effective method, consistent with applicable institutional, local, and state requirements. Depending on where the decontamination will be performed, the following methods are used prior to transport:
· Materials to be decontaminated outside of the immediate laboratory are placed in a durable, leak-proof container and secured for transport. For infectious materials, the outer surface of the container is disinfected prior to moving materials and the transport container has a universal biohazard label.
· Materials to be removed from the facility for decontamination are packed in accordance with applicable local, state, and federal regulations.
· An effective integrated pest management program is implemented.
· Animals and plants not associated with the work being performed are not permitted in the laboratory.

[bookmark: BiosafetyLevelsforLabs]Biosafety Levels (BSL) for Laboratories
The containment of potentially hazardous biological agents is a fundamental objective of any biosafety program. Containment aims to reduce the possibility of agents being released into the environment outside the laboratory, to prevent the transmission of the biological agents being handled in the lab to laboratory personnel exposure, and to protect the biological integrity of the agents in use. Containment is achieved by a combination of good laboratory practices and techniques, proper use of safety equipment and adequate facility design and construction. Four distinct biosafety levels are designed to effectively contain biohazards based on their risk; each biosafety level builds upon the controls of the preceding levels. The CDC HHS guidance document, Biosafety in the Microbiological and Biomedical Laboratories, 6th Edition, uses the designations BSL-1 through BSL-4 to define the four containment levels.
	BIOSAFETY LEVEL
	FACILITY REQUIREMENTS
	PRACTICES

	BSL-1
Agent(s) used: Noninfectious to healthy adults
	· Doors for access control
· Designed, constructed, and maintained to facilitate cleaning and housekeeping.
· Furniture can support anticipated loads and uses.
· Sink is available for handwashing.
· Emergency eyewash and shower readily available
· Biosafety cabinet and primary containment systems are installed and operated in a manner to ensure their effectiveness.

	· Standard Microbiological Practices
· All laboratory-related incidents, injuries, illnesses, and near misses are reported to Office of Safety
· PPE includes gloves, lab coat while working, and protective eyewear.

	BSL-2
Agent(s) used: Infectious spread via blood or oral/fecal transmission Includes human blood, human cell lines, toxins, venom, materials from Nonhuman primates
	All BSL-1 requirements plus the following: 
· The sink should be located near the exit door.
· Door(s) should be self-closing and lockable.
· Vacuum lines protected.
· Autoclave available or approved alternative decontamination method.
· Laboratories should be under negative pressure or must be neutral pressure 
	All BSL-1 requirements plus the following:
· Special Practices:
·  Controlled access
· Personnel demonstrate proficiency in SMPs & techniques.
· Medical surveillance as appropriate and offered available immunizations.
· Biosafety cabinet or other containment devices used for aerosol generating procedures.
· Lab equipment is routinely decontaminated.
· Method of decontamination for lab waste
· Personal Protective Equipment
· Face protection for splashes when working outside of a biosafety cabinet or containment device.
· Risk assessment considers respiratory protection.

	BSL-3
Agent(s) used: Infectious spread via aerosol transmission
	All BSL-1 and BSL-2 requirements plus the following:
· Double door entry
· Negative air flow
· Biosafety cabinet(s)
· Hands free sink.
· Laboratory must be sealable
	All BSL-1 and BSL-2 requirements plus the following:
· Enhanced secure access.
· All work conducted in biosafety cabinet or other containment devices.
· Facility decontamination may be performed.
· Decontamination practices are routinely verified

	
	No work at BSL-3 is conducted at the University of North Dakota

	BSL-4
	No work at BSL-4 is conducted at the University of North Dakota



Animal Biosafety Levels
A similar set of four biosafety levels are provided for work with vertebrate animals infected with agents, which may infect humans. These Animal Biosafety Levels, ABSL 1 thru 4, outlines practices, equipment, and facilities that are comparable to the laboratory biosafety levels described previously.
	BIOSAFETY LEVEL
	FACILITY REQUIREMENTS
	PRACTICES

	ABSL-1
Agent(s) used: Noninfectious to healthy adults
	· Restricted access with external facility doors self-closing and self-locking
· Designed, constructed, and maintained to facilitate cleaning and housekeeping
· Furniture can support anticipated loads and uses
· Sink is available for handwashing
· Emergency eyewash and shower readily available
· Ventilation is provided in accordance with the Guide for the Care and Use of Laboratory Animals 
· Special containment equipment is determined by risk assessment. If used, equipment is installed and operated in a manner to ensure effective operation
	· Standard Microbiological Practices
· All laboratory-related incidents, injuries, illnesses, and near misses are reported to Office of Safety
· PPE must be worn in accordance with animal facility and Office of Safety policies

	ABSL-2
Agent(s) used: Infectious spread via blood or oral/fecal transmission Includes human blood, human cell lines, toxins, venom, materials from Nonhuman primates
	All ABSL-1 requirements plus the following: 
· Vacuum lines protected 
· Autoclave available or approved alternative decontamination method
· Laboratories should be under negative or neutral pressure
· Biosafety cabinets and other primary containment barrier systems are installed and operated in a manner to ensure their effectiveness
	All ABSL-1 requirements plus the following:
· Aerosol generating procedures must be conducted in a biosafety cabinet
· Laboratory personnel demonstrate proficiency (training must be documented) 
· Medical surveillance as
appropriate
· Immunizations offered as available

	ABSL-3
Agent(s) used: Infectious spread via aerosol transmission
	All ABSL-1 and ABSL-2 requirements plus the following:
· Double door entry
· Negative air flow
· Biosafety cabinet(s)
· Hands free sink.
· Laboratory must be sealable
	All ABSL-1 and ABSL-2 requirements plus the following:
· Enhanced secure access.
· All work conducted in a biosafety cabinet

	
	No work at ABSL-3 is conducted at the University of North Dakota

	ABSL-4
	No work at ABSL-4 is conducted at the University of North Dakota


[bookmark: S6LabAccess]SECTION 6: LABORATORY ACCESS 

[bookmark: Admittaance]Admittance 
The PI or his/her designee enforces institutional policies that control safety in and access to the laboratory. People requesting to use the laboratory or equipment shall be advised of the potential hazards involved and shall follow all UND biosafety requirements. 
Access to the laboratory is restricted when work with biohazardous materials is in progress, after hours, or when laboratory personnel are not available.

[bookmark: Security]Security 
Biohazardous organisms and toxins may be of interest to people or groups involved in terrorism or other illegal activities. These materials could pose a serious threat to humans, agriculture, or the livestock industry and must be kept secure. 

[bookmark: Vaccinations]Vaccinations (if applicable) 
Laboratory personnel must be provided with information regarding vaccines that may be available to protect them against laboratory-acquired infection. The PI or supervisory personnel may require immunization as a condition of employment. Vaccination information that should be provided to laboratory personnel includes efficacy, side effects, booster schedule, etc. Vaccinations should be provided for laboratory personnel free of charge and during working hours. Vaccinations are provided through Altru Occupational Health Services. Personal health status may impact an individual’s susceptibility to infection, ability to receive immunizations or prophylactic interventions. Therefore, all laboratory personnel should be provided with information regarding immune competence and conditions that may predispose them to infection. 

[bookmark: RestrictionsorRecommendations]Restrictions or Recommendations 
Restrictions or recommendations will be made on an individual basis for entry or working within the lab. Examples of medical conditions that might warrant special precautions are HIV infection, immunosuppressive conditions, and drug therapies that suppress the immune system. Additionally, it is recognized that exposure to certain infectious agents may adversely affect a fetus during pregnancy if the mother is infected with the agent, or personnel of childbearing age. Laboratory personnel, who fall into any of the above conditions, should inform their personal physician and the PI about the situation. 

[bookmark: BiosafetyTraining]Biosafety Training 
It is the direct responsibility of the PI or supervisory personnel to initially instruct new laboratory personnel of the safety procedures used in the laboratory. The PI is responsible for ensuring all laboratory personnel exhibit competency in good microbiological techniques prior to initiating experiments. This includes a thorough review of the appropriate operating procedures of the laboratory. 
· For information regarding available training courses contact the Office of Safety (UND.safety@UND.edu or 701.777.3341)
· UND laboratory personnel who may reasonably anticipate contact with human blood, blood products, tissues, fluids, or other potentially infectious materials (OPIM), including human cell lines during the performance of their duties, must complete annual Bloodborne Pathogens training. Training is available online through Vector Solutions.
· Lab personnel must receive lab specific training from the lab director, lab manager or other designee. This training must be documented in detail and should include topics such as agent specific training, use of equipment, lab experimental procedures, use of rDNA and viral vectors, etc. 
· Lab specific training documentation and SOPs should be reviewed annually.
· Laboratory personnel must have prior experience with the agent in use or must be provided with suitable and sufficient information, instruction, and training about working with the agent prior to initiating work. 
· New laboratory personnel must review the Biosafety Manual and associated safety trainings prior to starting work in the laboratory.



[bookmark: S7ControlstoReduceExposure]SECTION 7: CONTROLS TO REDUCE EXPOSURES

Workplace Practice Controls
All personnel must routinely use appropriate controls when handling biohazards. These include:
· Engineering Controls/Primary Barriers are physical containment measures placed directly at the level of the hazard (e.g., biological safety cabinets, enclosed containers, centrifuge safety cups). Selection of the type of primary barrier should be based on the risk assessment.
· Secondary Barriers are the design and construction features of the laboratory facility (e.g., ventilation system, access control, self-closing doors). Combined with other safety controls help to provide personnel, products, and environmental protection.
· Sink is required for immediate handwashing.
· Emergency eyewash is readily available in the laboratory.

[bookmark: NegativePressure]Negative Pressure
In general, a separate room provides a higher level of containment for working with biohazardous materials. Mechanical ventilation should provide an inward flow of air (negative pressure) without recirculation to spaces beyond the laboratory. The Office of Safety will verify air pressurization during inspections.

[bookmark: Benchtopss]Bench Tops
Bench tops should be impervious to water and resistant to acids, alkalis, organic solvents, and moderate heat. The work areas should be kept clean and dust free to prevent contamination of samples and laboratory-acquired infections.

[bookmark: LabFurniture]Laboratory Furniture
Laboratory furniture should be capable of withstanding anticipated loading and uses. Spaces between benches, cabinets, and equipment should be accessible for cleaning. Chairs and other furniture used in laboratory work must be covered with non-fabric material that can be easily decontaminated. Carpets and rugs in laboratories are not appropriate.

[bookmark: PPE]Personal Protective Equipment
Personal Protective Equipment (PPE) should be selected in accordance with the hazards identified. The minimum level of PPE when working in biological laboratories should include lab coats, safety glasses, and appropriate gloves. Alternatives to latex gloves should be available. Lab coats should not be taken home for laundering. UND Laundry and professional laundering services are available. 
	ADDITIONAL PPE

	PPE
	Description

	Hair Bonnet
	May be required in certain animal laboratory spaces refer to PPE indicated on door sign.

	Face Mask
	May be required in non-human primate facilities for specific tasks.

	N95 Respirator
	May be required for certain allergies. Risk assessment required for use of this respiratory protection and entry into the Respiratory Protection Program.

	Face Shield
	May be required if there is a splash hazard that cannot be mitigated through other engineering controls.

	Double Gloves
	Two pairs of gloves may be required to mitigate risks for hazards such as needle sticks; to reduce the likelihood of cross contamination from handling biohazardous organisms; and for spill clean-up as determined by risk assessment.

	Shoe Covers
	May be required in certain animal laboratory spaces, refer to PPE indicated on door sign, to reduce the likelihood of cross contamination and for spill clean-up as determined by risk assessment.

	Closed Front Gowns
	May be required in certain laboratory spaces, refer to PPE indicated on door sign or lab SOP, to reduce the likelihood of cross contamination.

	Disposable Coats/Gowns
	May be required in certain animal laboratory spaces, refer to PPE indicated on door sign. May also be used as an alternative to cloth lab coats and gowns or when laundry service is unavailable.

	Scrubs
	May be required in certain laboratory spaces, refer to PPE indicated on door sign or lab SOP, to reduce the likelihood of cross contamination and for spill clean-up as determined by risk assessment. May also be used as alternative protective clothing.

	Tyvek Suits
	May be required in certain animal laboratory spaces, refer to PPE indicated on door sign, to reduce the likelihood of cross contamination and for spill clean-up as determined by risk assessment.

	Disposable Sleeve Protectors
	May be required as a supplement to lab coat or gown to mitigate risk for procedures with high splash potential (for example necropsy).



The Office of Safety can assist in the correct selection of PPE. The laboratory dress code includes wearing long pants or equivalent leg covering and appropriate closed toe shoes.


Proper Use and Care of PPE
· Change gloves when the gloves are contaminated, the integrity has been compromised, or when otherwise necessary.
· Do not wash or reuse disposable gloves.
· Remove PPE and wash hands when work has been completed with infectious materials and before leaving the lab. Dispose of PPE with other contaminated laboratory waste appropriately.
· Reusable PPE must be decontaminated prior to reuse.
· Do not wear PPE outside of the laboratory (e.g., elevators, common non-laboratory areas, stairwells)

[bookmark: ElectronicDevices]Electronic Devices
Using personal electronic devices (ear buds, headphones, cell phones) is discouraged when working with biological materials. 
· These devices can become contaminated if used while handling biological materials which may result in personal contamination and transfer of infectious materials outside of the laboratory. 
· Wearing electronic devices may impede awareness of lab activities and emergency situations. 

[bookmark: SignsandLabels]Signs and Labels
The necessity for establishing policies and procedures for proper identification of hazardous biological agents within UND laboratories is to alert support and emergency personnel who may enter the area to take precautionary measures and to restrict traffic to potentially hazardous areas.
· Signs
All areas and laboratories that contain biohazardous agents must be posted with a lab door sign. Signage with the biohazard symbol must be clearly posted on all doors of the research or animal procedure and housing rooms. 
These signs shall:
· Indicate the biosafety level of the laboratory.
· List the name and telephone number for the PI or responsible person to facilitate contact in case of emergency.
· List PPE requirements and any required procedures for entering and exiting the laboratory.
· Indicate if any chemical or radiological hazards are present.

Specific agent information is not posted on the sign. Safety information for the specific agents used in the room are located in the labs or in the animal containment room.

Laboratory Door Signs can be found on the Office of Safety website under Lab Signs & Labels: https://campus.und.edu/safety/public-safety/lab-and-research/general-lab-safety.html#d65e113--1 .

· Labels and Tags
The universal "Biohazard" warning labels must be used to identify the following items:
· Containers of infectious materials; including waste and storage
· Equipment (e.g., incubators, refrigerators, freezers) where biohazards are stored.
· Equipment (e.g., biosafety cabinets) which may be contaminated through normal use of biohazards.
· Laboratory animals (cages) which are potentially infectious. In addition, the cage will also be labeled with the specific agent administered to the animals.
All refrigerators, freezers, microwaves within UND laboratory spaces, regardless of contents, must display signage such as:
[image: ]
		*These signs are examples, any sign with similar verbiage is acceptable.

[bookmark: StorageofBiohazardousMaterials]Storage of Biohazardous Materials 
All infectious materials to be stored must be clearly labeled with the universal biohazard symbol. Materials for long-term storage must be inspected annually, and each container must be checked for cracks and other damage and properly disposed or replaced. Expired and other unwanted materials must be decontaminated properly. In the event of a freezer malfunction, all materials that are unable to be salvaged must be properly treated by autoclaving or chemical disinfection prior to final disposal.
Biological materials that are stored but not part of an active protocol should be recorded in a “Storage of Microbial Agents” protocol. The IBC will exempt the protocol from reviews/renewals, using it as record of the stored items on campus.


[bookmark: IntegratedPestMgt]Integrated Pest Management 
Pests can mechanically transfer infectious agents between laboratory samples, and potentially even carry the agents out of the laboratory itself. Thus, control and elimination of pests is a high priority to laboratory facility operations. Pest traps, such as "sticky boards" may be used to evaluate pest presence. Traps can be requested through Facilities Management (777-2591) and should be visually inspected monthly by designated lab personnel. Evidence of the presence of pests will be reported to the PI so that appropriate pest eradication efforts can be initiated. Refer to the UND Integrated Pest Management Plan for further information. 

[bookmark: SOPs]Standard Operating Procedures (SOP) 
Written procedures should be available for work with infectious materials. These procedures should be reviewed annually and updated whenever a procedure changes. The SOP template can be modified for specific tasks or procedures. These SOPs can be modified or used as part of your lab-specific training documentation: 
· Adenovirus/Adenoviral Vectors: Standard Operating Procedure 
· Retrovirus/Retroviral Vectors: Standard Operating Procedure 
· Biological Toxins Standard Operation Procedure
· Biological Safety Cabinet 
· Emergency Response and Evacuation

[bookmark: Multimedia][bookmark: Inspections]Multimedia Resources 
The Office of Safety offers faculty, staff, and students these resources to supplement our training courses and reinforce our UND culture of safety and environmental protection. 
· Biological Exposure Response Poster 
· Waste Streams Poster
· Animal Allergy Poster

Inspections 
Annual safety inspections are to ensure the lab's facilities, training, and work practices are appropriate for the approved biosafety level. This inspection will cover the biological aspects of the research and the lab’s IBC registration. A person (PI, Lab manager or designee) who can discuss details of the biological work must be present at the inspection. Inspections can be scheduled by contacting Laboratory & Research Safety Officer at UND.safety@UND.edu.


[bookmark: S8Equipment]SECTION 8: EQUIPMENT 

[bookmark: Pipettes]Pipettes 
Filtered pipettes or tips should be used when pipetting biohazards, and whenever possible, glass pipettes should be replaced with disposable options. 
When pipetting liquid cultures, exposure to aerosols may occur when liquid from a pipette is dropped onto the work surface, or when the last drop of an inoculum is blown out. The safe pipetting techniques, which follow, are required to minimize the potential for exposure to hazardous materials. 
· Mouth pipetting is prohibited. 
· Contaminated pipettes should be collected for proper disposal. 
· When resuspending liquid cultures, use a swirling action to create a homogeneous suspension with a minimum of aerosolization. 

[bookmark: InlineHEPAFilter]In-Line HEPA Filter - Protection of Vacuum Line 
Vacuum lines should be protected by a high efficiency particulate air (HEPA) vacuum filter (e.g., VacuShield product). Use a liquid vacuum flask(s) to collect waste. These filters can isolate and confine infectious materials, preventing fluid and aerosol contamination of vacuum pumps or aspiration suction systems. Filters are available through laboratory supply catalogs. A second vacuum collection flask may be used as a backup (see below). If this set up is placed outside of the biosafety cabinet, it should be contained in a tray or pan to prevent accidental spills.
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[bookmark: Sharps]Sharps 
The use of sharps such as needles and syringes, scalpels, and other contaminated objects that can penetrate the skin should be restricted to procedures for which there is no alternative. Needles and syringes should never be used as a substitute for pipettes. When sharps must be used, the following procedures are recommended: 
· Use safer needle devices such as retractable devices, needle locking mechanisms, etc. 
· Bending, recapping, removal of needles from syringes, or otherwise manipulating needles by hand is prohibited. If it is essential that a needle be recapped the use of a mechanical device or the one-handed scoop method must be used. This will require a lab-specific Needle Recapping & Handling SOP. The lab must customize this SOP to describe the reasons for recapping needles and how this procedure will be performed. 
· Sharps container must be located close to the area of use. 
· Use a hard walled container containing a disinfectant for reusable needles such as Hamilton syringes. Do not place reusable needles in pans containing pipettes or other glassware in order to eliminate sorting later. 
· Use approved puncture resistant sharps container for disposal. 
· Broken glassware must not be handled directly. Instead, it must be removed using a brush and dustpan, tongs, forceps or by other mechanical means. 
· Plasticware should be substituted for glassware whenever possible. 

[bookmark: BSC]Biological Safety Cabinet 
The biological safety cabinet or biosafety cabinet (BSC) is the primary engineering control used to provide product, personnel, and environmental protection from and for containment of infectious aerosols generated by many microbiological procedures. For work at BSL-2 aerosol generating procedures must be performed in a biosafety cabinet or other containment device. The biological safety cabinet must be disinfected with the appropriate disinfectant before and after each use. Reference link below for more information on biosafety cabinet use and placement: 
· Working Safely in a Biological Safety Cabinet 
· Placement of Biological Safety Cabinets 
· Differences Between Laboratory Hoods
WARNING: Never operate a biosafety cabinet while a warning light or alarm is on. Call the Office of Safety at 701.777.3341 to service failing biosafety cabinets. Make sure that all biohazard materials are properly secured and notify the PI or Laboratory Manager.

[bookmark: Centrifuge]Centrifuges 
Centrifugation of biohazardous material shall be done using centrifuge buckets with safety features such as biocontainment lids a.k.a. safety cups/rotors with lids. If safety cups are not available an approved alternative method must be used such as a wait time. An SOP should be written for the alternative method to be used. Each person operating a centrifuge should be trained in the proper operating procedures. Improperly used or maintained centrifuges can lead to equipment failures that present significant hazards to users. The high-speed spins generated by centrifuges can create large amounts of aerosol if a spill, leak, or tube breakage occurs. In the case of equipment failure, pieces of equipment can become projectiles causing injury to laboratory personnel and damage to the lab. The following procedures for centrifugation are recommended: 
1. Fill and decant all centrifuge tubes and bottles within the biosafety cabinet. Avoid filling tubes to the rim. The maximum for centrifuge tubes is ¾ full. 
2. Use screw top caps on centrifuge tubes whenever possible. 
3. Wipe the outside of tubes with disinfectant before placing in safety cups or rotors. 
4. Load and unload samples inside of a biological safety cabinet. 

[bookmark: Blenders]Blenders, Ultrasonic Disrupters, Grinders, and Lyophilizers 
The use of any of these devices results in considerable aerosol production. Blending, cell-disrupting, and grinding equipment must be used in a biosafety cabinet when working with biohazardous materials. If the equipment does not fit inside of the biosafety cabinet, contact UND.safety@UND.edu to complete a risk assessment and create a hazard-mitigation plan. 

[bookmark: Microscopes]Microscopes 
Tighten caps on flasks of infectious culture before transporting them to the microscope. Infectious cultures in plates or other containers without tight fitting lids must be carried to the microscope in a sealed container. Disinfect the viewing platform of the microscope after each use.

[bookmark: Microtomes]Microtomes 
Microtome blades are extremely sharp and must be handled with great care and stored safely when not in use. When changing the knife, stainless steel mesh gloves should be worn. If the knife projects beyond the sectioning area, a suitable guard must be fitted. Always carry the knife, in its case, to the microtome. Never leave the knife on a microtome. After use, always return the knife to its case or dispose of immediately. Slide the “back'' on to the knife before removing it. Disinfect the microtome by wiping with bleach or sodium hydroxide solution. 

[bookmark: Cryostats]Cryostats 
Frozen sections of unfixed human tissue or animal tissue infected with a biohazardous material pose a risk of infection. Freezing tissue does not inactivate all biohazardous materials. 
· Freezing propellants under pressure should not be used for frozen sections as they may cause spattering of droplets of infectious material. 
· Gloves should be worn during preparation of frozen sections. 
· Consider the contents of the cryostat, including trimmings and sections of tissue, to be contaminated and decontaminate it frequently with 70% ethanol. 
· Remove trimmings and sections with forceps during decontamination. 
· Defrost and decontaminate the cryostat with a tuberculocidal disinfectant as needed. 
· Handle knives with extreme care. Stainless steel mesh gloves should be worn when changing knife blades. 

[bookmark: Bunsen]Bunsen Burners (on bench top) 
Bunsen burners used on the bench for sterilization of inoculating loops or needles must be handled with care to ensure safe use. 
· If using alcohol, stabilize the alcohol container so that it cannot tip over. 
· Reduce the amount of flammable chemicals, equipment, and supplies in the work area. Use only enough alcohol for the experiment or technique. 
· Have a “snuffing” lid available in case the alcohol in the container catches fire. Water is not a good choice for putting out fires. 
· If you smell gas, turn off the exterior gas valve and wait until the gas has fully dissipated before lighting any flames. 
In place of Bunsen burners, consider using a shielded electric incinerator or hot bead sterilizer. Disposable plastic loops and needles are also good alternatives to reduce generation of aerosols. 

[bookmark: OpenFlameinBSC]Open Flames in Biosafety Cabinets 
Open flames inside a biosafety cabinet are NOT permitted. Open flames create airflow turbulence that may compromise sterility and worker protection, and heat buildup may damage the HEPA filters. Open flames are extremely dangerous around flammable materials, such as ethanol, which is often found in biosafety cabinets. Follow these tips for avoiding fires in your biosafety cabinet: 
· Use disposable pre-sterilized loops and spreaders. 
· Replace Bunsen burners with alternative technology such as electric loop sterilizers, shielded electric incinerator, or hot bead sterilizer. 

[bookmark: EquipMaint]Equipment Maintenance 
· Autoclaves, centrifuges, biological safety cabinets, and fume hoods should undergo regular preventative maintenance by qualified personnel. 
· Biosafety cabinets must be certified annually by Office of Safety. Technicians will place a certification sticker onto the cabinet which includes the date the current certification expires. 
· Fume hoods certified every 18 months by Office of Safety. Technicians will place a certification sticker onto the cabinet which includes the date the current certification expires. 
· Contact the Office of Safety to schedule certification or maintenance. 
· If cabinets are not functioning correctly or are past certification date DO NOT use and contact the Office of Safety.
· Preventative maintenance records should be kept on all equipment.

[bookmark: OtherHazards]Other Hazards 
Dry Ice 
Dry ice is the solid form of carbon dioxide, non-combustible, and is available in flakes, pellets, or block form. It will sublime (vaporize directly to the gas state) at a temperature of –78.5C (-109.3 F) or higher. Dry ice is purchased from a commercial manufacturer. Dry ice is commonly used to cool reactions or to ship biological specimens. All UND laboratory personnel must follow the safe storage, usage, and handling of dry ice. UND laboratory personnel responsible for shipping packages containing dry ice must be properly trained according to Department of Transportation (DOT) and International Air Transport Association (IATA) Regulations. 
· Storage 
· Dry ice is to be stored in a well-ventilated location and placed in a Styrofoam chest, insulated cooler, or a special cooler designed for the storage of dry ice. 
· Because of the thermal expansion of dry ice (one pound of dry ice produces about 250 liters of gaseous carbon dioxide), sufficient gaseous carbon dioxide can be released in a sealed container to cause an explosion. Dry ice is NEVER to be stored in any type of tightly sealed device such as an ultra-low freezer or plastic/glass container. 
· Dry ice will sublimate about five to ten pounds every 24 hours (blocks last longer) in a typical storage cooler. Plan to purchase dry ice as close as possible to the time needed. 
· Normal air is composed of 78% nitrogen, 21% oxygen, and only 0.04% carbon dioxide. Concentrations greater than 0.5% (5000 ppm) can become dangerous. Therefore, handle dry ice in well-ventilated locations. 
· Hazards/Precautions: 
· Burns/frostbite: Dry ice can cause burns to the skin in a short period. Thermal gloves are to be used if it is necessary to handle dry ice. 
· Suffocation: Carbon dioxide is a simple asphyxiant. Always store dry ice in a well-ventilated area to minimize the build-up of carbon dioxide. Personnel must use caution should dry ice be stored in a deep cooler. Personnel must never stick their head into the chest to obtain the dry ice. 
· Explosions: Placing dry ice into a tightly sealed container can permit sufficient gas to build up to cause an explosion. Never place dry ice inside an ultra-low freezer or other enclosed space. 
· Placement of dry ice in rooms with little or no ventilation can result in a build-up of the carbon dioxide in the area. Do not store dry ice in a confined area such as walk-in coolers, refrigerators, freezers, closets, or cars/vans. 
· When using dry ice to ship materials, the shipper must abide by all applicable shipping regulations. 
· Disposal 
· Dispose unneeded dry ice by letting the unused portion sublimate. It is recommended that this is done in a well-ventilated location because it will occur over a period of several days and the ventilation will take care of the gas liberated. 
· NEVER dispose of dry ice in a sink, toilet, or other drain (such action can destroy the structure because of the temperature difference).
· NEVER dispose of dry ice in the trash or garbage.
· NEVER place unneeded dry ice in corridors (some corridors may not be well ventilated, and the oxygen level can be reduced to low levels).
Ultraviolet Light 
The Center for Disease Control (CDC) and the National Institutes of Health (NIH) agree that UV lamps are not recommended nor required in a biosafety cabinet. Proper use and cleaning of biosafety cabinets negates any need for the use of UV lamps, which require regular cleaning, maintenance, and monitoring for germicidal activity. If the laboratory decides to use UV lamps, the following protective measures must be adhered to: 
· UV lamps must be turned off when the room is occupied to protect eyes and skin from UV exposure, which can burn the cornea and cause skin cancer. 
· Laboratory personnel must wear a protective face shield and cover exposed skin. If using fluorescent microscopes, determine whether laboratory personnel using the microscope and anyone else in the room must wear protective goggles or glasses.

[bookmark: CleaningandDecontam]Cleaning and Decontamination 
· All areas of the laboratory must be kept clean and orderly. 
· Dirt, dust, and clutter are safety hazards and are not consistent with acceptable biological research. 
· Vacuum lines should be protected by a liquid disinfectant trap. 
· Contaminated materials to be reused must be chemically disinfected or placed, untreated, in an autoclave bin prior to autoclaving. 
· Surfaces are to be decontaminated after each use. 
· Appropriate disinfectants should be available specifically to the agents in use. Ensure appropriate contact time for the disinfectant and biohazardous materials, follow manufacturer’s recommendations. 
NOTE: Recommended disinfectants include 10% bleach, 70% ethanol, Lysol, Virex, and quaternary ammonia compounds.
[bookmark: S9BiohazardousWaste]SECTION 9: BIOHAZARDOUS WASTE 
In the laboratory, biological waste must be kept in a closed container unless user is actively adding to the waste. Prior to removing biological waste from the lab or collection by the Office of Safety, decontaminate external surfaces/containers by spraying or wiping with an appropriate disinfectant and transport in a closed secondary container. Biological waste should be routinely removed from the lab to collection areas (if available in your building) or disposed of appropriately. Biohazardous waste is divided into the following categories:
	CATEGORY OF WASTE
	INCLUDES…..

	Solid Biohazardous Waste
	Plastic plates, petri dishes, paper towels, gloves, pipette tips, plastic serological pipettes, etc. that have been used with or come in contact with biological material.

	Liquid Biohazardous Waste
	Culture broths, media, stock cultures, centrifuge supernatants, blood, and solutions containing recombinant and synthetic nucleic acid molecules or any liquids that contain or have come in contact with viable biological material.

	Sharps Waste
	Needles with or without attached syringes, razor blades, glass slides, glass vials, and anything that can puncture the skin that has been used with or come into contact with biological material.

	Pathological Waste
	Recognizable human derived tissues, organs, and body parts, as well as vertebrate animal-derived tissues, organs, and body parts used in research.



UND Office of Safety or an approved vendor collects and processes the biological waste generated at UND. Lab directors (faculty/lab managers/supervisors) must follow the Office of Safety protocols for proper disposal of biological waste to ensure regulatory compliance, maintain a safe workplace, and protect the environment. 
· Waste Stream Poster

Autoclave 
Due to the highly hazardous nature of the research being conducted, some Principal Investigators may opt to autoclave the biohazardous waste prior to placing it in the collection area for pick up by the Office of Safety – this waste should not be placed in municipal waste after autoclaving.
· Steam Sterilization is defined as 121 degrees C for at least 15 minutes peak temperature. The standard autoclave “cycle” is at least 45 minutes. 
· Personnel operating autoclave(s) must be properly trained in its use. This training is provided by an experienced lab personnel or autoclave vendor. 
· Autoclave Safety Training is required and is available through Vector Solutions.
· Biohazardous materials must not be placed in autoclaves overnight in anticipation of autoclaving the next day. 
· Wrap packages to allow for steam penetration; aluminum foil may not allow steam penetration and is not recommended for wrapping. 
· Do not overload the chamber. 
· Avoid over packing of autoclave bags. 
· Do not seal bags or close bottles and other containers tightly. 
· Do not stack containers. 
· Always place autoclave bags/containers in a secondary container when autoclaving. 
· Label waste by writing lab name and date on autoclave tape. 
The changes that are seen on autoclave indicator tapes following an autoclave cycle do not guarantee that the contents of containers are sterile: they indicate only that the tape on the outside of the packages has been exposed to a certain amount of heat or steam. Proper autoclave performance is essential for sterilization. The time required for effective sterilization depends on the size of the load, volumes of liquid and density of materials to be autoclaved. Assessing autoclave performance regularly (at least once per month) is critical. The use of a heat-resistant biological indicator (BI) such as Bacillus stearothermophilus, should be used to ensure that the cycle in use really achieves sterilization conditions. 
If an autoclave cycle fails, for whatever reason, immediately notify the Lab Supervisor and the Office of Safety. Prevent further use of the autoclave until the Office of Safety can verify the cause of the failure and the impact of the potential exposure. 



[bookmark: S10ResearchAnimals]SECTION 10: RESEARCH ANIMALS 

Oversight and Regulatory Compliance 
Laboratory animal facilities, operational practices, and quality of animal care must meet applicable standards and regulations (e.g., Guide for the Care and Use of Laboratory Animals and Laboratory Animal Welfare Regulations). There is potential for zoonotic disease transmission to individuals handling research animals, including non-human primates, wild caught animals and any tissues or biological samples derived from these particular animals. All research experiments involving animals must be conducted in accordance with the associated Institutional Animal Care and Use Committee (IACUC) approved protocol. Animal research that involves a hazard (biological, radiological, or chemical) must be reflected in the approved IACUC protocol. All work involving human derived substances, recombinant DNA and synthetic nucleic acid molecules, infectious agents, biological toxins, certain animal-derived substances, and transgenic animals must be registered and approved by the IBC (and possibly the IRB) prior to commencement of the experiment. The IBC will make the final determination of laboratory and housing containment upon IBC review of the proposed work. Only IBC has the authority to increase or lower containment levels based on risk assessment. 

Animals Administered Biological Materials 
Animal containment facilities are designed to protect personnel from exposure to potentially infectious materials. The containment facilities follow ABSL-2 containment requirements including maintaining rooms under negative pressure relative to all entrances and exhausting room air to the outside. All lab staff administering biological materials to animals or staff who will be handling animals following administration must complete the Animal Biosafety and Occupational Health Plan training module. Animals assigned to ABSL-2 must be directly manipulated or administered biological substances within a biosafety cabinet in accordance with Office of Safety and IACUC. Situations that may require deviation from this practice must be reviewed and approved prior to work beginning (e.g., stereotactic injection, large equipment). When animals are administered biological materials, the animal handler must wear appropriate PPE as indicated in the IBC and IACUC protocol approvals. All disposable PPE is single use and must be disposed of in the designated waste container upon exiting the space. Protective eyewear including safety glasses or goggles must be decontaminated and remain in the room. Restraint devices and practices should be used to reduce the risk of exposure during animal manipulation.
Equipment and surfaces must be decontaminated after use and floors must be regularly cleaned. All equipment and waste must be decontaminated by autoclaving or by other appropriate means before leaving the facility or must be appropriately contained until this can occur. 

Necropsy, Dissection, and Tissue Harvest 
Procedures such as necropsy, dissection, and harvesting tissue from animals are considered aerosol and/or splash generating. Use of certain tools (i.e., power tools, bone saws) can increase aerosol generation and exposure risk. Large animal necropsy may have a higher risk of splashes from infectious fluids. Since sharps are used for necropsy, this increases the risk of sharps related injuries. 
All necropsies, dissections, or tissue harvests performed on animals administered any material designated as BSL-2 or housed at ABSL-2 should occur within primary engineering controls, such as a biosafety cabinet, back draft table, or other appropriate containment device. If containment housing duration determined by the IBC has been met or exceeded, then primary containment may not be required for necropsy. 
Any deviations from this must be reviewed and approved by IBC and Office of Safety staff prior to work beginning. 



[bookmark: S11MedicalSurveillance]SECTION 11: MEDICAL SURVEILLANCE 

An appropriate medical surveillance program must be in place for all work that requires BSL-2 containment or higher, as determined by risk assessment. Laboratory personnel must be provided with medical surveillance and offered appropriate immunizations for agents handled or potentially present in the laboratory. Personnel using respirators must be enrolled in the UND Respiratory Protection Program. Certain identifiable sub-populations may have more risk for infection with certain hazards. Listed below are some additional factors that may affect a person’s risk for infection. 
· Certain medical conditions; diabetes, HIV, sickle cell disease, immune disorders, blood disorders 
· Illnesses 
· Taking certain medications which may weaken the immune system. 
· Steroids 
· Antibiotics
· Monoclonal Antibody Therapy
· Biological Therapy 
· Pregnancy 
· Undergoing chemotherapy or radiation therapy 
· Organ transplant
The PI or supervisory personnel should ensure that medical staff are informed of potential occupational hazards associated with all research. Personal health status may impact an individual’s susceptibility to infection, ability to receive immunizations or prophylactic interventions. Therefore, all personnel and particularly people of childbearing age should be provided with information regarding immune competence and conditions that may predispose them to infection. Individuals having these conditions should be encouraged to self-identify with UND Occupational Health provider or personal physician, their lab director, or UND Office of Safety for appropriate guidance and counseling. Protective vaccines, if available and appropriate based on work, will be provided by Occupational Health Services (OHS) at no cost to the employee. 



[bookmark: S12EmergManag]SECTION 12: EMERGENCY MANAGEMENT 

Spill Response Procedures for Biohazardous Material 
Spills and accidents should be immediately reported to the PI and the Office of Safety. The Office of Safety may be contacted for assistance with biohazardous material spills. Complete the Office of Safety Incident form. 
[bookmark: SpillinLab]Spill in the Laboratory 
1. Alert others in the lab, post a warning sign if necessary and inform your supervisor. Review clean-up procedures, assemble decontamination materials and PPE. 
2. Don PPE: lab coat, gloves, and safety glasses. 
3. Remove sharp objects using a mechanical means and place them into a sharps container. 
4. Carefully cover the spilled material with a paper towel. After the paper towel is in place, wet with an appropriate disinfectant. 
5. Allow 15-20 minutes of contact time. 
6. Transfer all contaminated materials (paper towels, gloves, labware, etc.) into biohazard waste containers for disposal.
7. Wipe surrounding surfaces with enough disinfectant to cover all splash areas. 
8. Place all remaining contaminated materials, including protective clothing, into an autoclave bag or biohazard waste container. 
9. Wash hands with soap and water. 
10. Complete the Incident Report form.
[bookmark: SpillinBSC]Spill in the Biosafety Cabinet 
NOTE: Leave the cabinet turned on. 
1. Don double gloves, a lab coat, and eye protection. 
2. Carefully cover the spilled material with a paper towel. After the paper towel is in place, wet with an appropriate disinfectant. Let stand for 15-20 minutes, wipe up and wash surface with an appropriate disinfectant. 
3. Spray or wipe cabinet walls, other work surfaces, and equipment with the appropriate disinfectant. 
4. If necessary, flood the work surface, drain pan, and catch basin below the work surface with a disinfectant. Allow at least 15-20 minutes of contact time. 
5. Soak up the disinfectant and drain the catch basin into a container. Lift the front exhaust grill and tray wiping all surfaces. Ensure that no foreign materials are blown into the area below the grill. 
6. If a 10% bleach solution is used on metal surfaces, rinse with water or 70% ethanol after decontamination is complete. 
7. If the spill overflows into the interior of the cabinet, more extensive decontamination of the cabinet may be necessary. Contact Office of Safety for decontamination of the cabinet. 
[bookmark: PersonnelExposure]Personnel Exposure 
1. If clothing or PPE are contaminated, remove potentially contaminated garments immediately and decontaminate garments by saturation with 70% ethanol or place them in autoclave bag for autoclaving. 
a. Wash hands and other potentially exposed skin surfaces thoroughly with soap and water. 
b. If clothing or shoes are contaminated, carefully remove and place them in an autoclave bag or another container. Contaminated items can be decontaminated by treatment with an appropriate disinfectant such as 10% Bleach or Lysol. Contaminated items may also be autoclaved or collected for disposal. Do not take contaminated items home. 
2. If there is an agent-specific protocol for exposures, follow that (e.g., HIV, Herpes B). 
3. In case of needlestick or sharps injury: 
a. Expose the wound and wash with soap and water. 
b. Do not squeeze the wound to induce bleeding. 
4. In the case of skin contact or mucous membrane exposure: 
a. Skin
i. Thoroughly wash the area with soap and water. 
ii. Avoid use of abrasive chemical soaps or disinfectant washes as they can cause skin abrasions and a possible additional route of entry for the agent. 
b. For mucous membranes (nose, mouth, or skin), flush for a minimum of 15 minutes with water. 
c. For eyes, irrigate with water or saline solution for 15 minutes. 
5. Seek treatment at appropriate treatment facility (Altru Occupational Health, Altru Emergency Department) for post exposure evaluation following: 
a. Contact with mucous membranes. 
b. Contact with non-intact skin. 
c. Percutaneous exposure 
d. Any type of exposure that involves biohazardous materials. 
6. Post exposure the following steps must be completed: 
a. Immediately report to Supervisor/PI. 
b. Within 24 hours complete an Incident Reporting Form and submit to the Office of Safety (https://campus.und.edu/safety/risk-management/incident-reporting-page.html).  
c. Within 3 business days, complete an Incident Investigation Form and submit to the Office of Safety (https://campus.und.edu/safety/risk-management/incident-reporting-page.html). (Supervisor / Manager)
Refer to Bloodborne Pathogens Exposure Control Plan in PolicyStat for additional information.


[bookmark: S13Transport]SECTION 13: TRANSPORTING BIOLOGICAL MATERIALS 

The movement of biohazardous materials, chemicals, or research animals can fall under various federal and state regulations. UND has put into place the following restrictions on the movement of these materials:
· The movement of biological materials by university employees for university business within the contiguous UND campus is exempt from DOT requirements under the Materials of Trade Exception (49 CFR 173.6). These samples are handled as hazardous materials with training and safety precautions being required for their transport. In order to comply with this exception, the following guidelines must be met for transport in a private vehicle:
· Specimens cannot contain a Category A infectious substance.
· One or more inner packages, each of which may not contain more than 0.5 kg (1.1 lbs.) or 0.5 L (17 ounces), and an outer packaging containing not more than 4 kg (8.8 lbs.) or 4 L (1 gallon) 
· A single inner packaging containing not more than 16 kg (35.2 lbs.) or 16 L (4.2 gal) in a single outer packaging.
· Packages must be leak-tight for liquids and gases, sift proof for solids, and be securely closed, secured against shifting, and protected against damage.
· A non-bulk package must be marked with a common name or proper shipping name to identify the material it contains, including the letters “RQ” if it contains a reportable quantity of a hazardous substance. 
· A bulk package containing a diluted mixture of a Class 9 material must be marked on two opposing sides with the four-digit identification number of the material. The identification number must be displayed on placards, orange panels or, alternatively, a white square-on-point configuration having the same outside dimensions as a placard.
· The operator of a motor vehicle that contains a material of trade must be informed of the presence of the hazardous material (including whether the package contains a reportable quantity)
· Transporting hazardous materials on public roads is prohibited unless it is in accordance with USDOT Materials of Trade regulations, or by someone with a commercial driver's license with a hazardous material endorsement in accordance with 49 CFR.
· Authorized shippers approved to ship domestically must have approval from the Office of Safety and are trained in accordance with 49 CFR 172.00 (USDOT). Training must be documented and completed every three years.
· To ship internationally, the authorized shipper must be approved by the Office of Safety to ship outside the US and have completed training on IATA Dangerous Goods Regulations. The training must be documented and completed every two years. Applicable international shipping requirements must be followed for international shipments of hazardous materials by air, land, or sea.
Refer to Transport, Shipment, and Receipt of Hazardous Materials and Dangerous Goods in PolicyStat for additional details.

[bookmark: S14SelectAgents]SECTION 14: SELECT AGENTS 

Researchers who wish to obtain or transfer Select Agent pathogens or regulated amounts of Select Agent toxins, specifically listed by CDC and USDA, must contact the Office of Safety at UND.safety@UND.edu for additional information and guidance. 
Certain select agent materials that meet regulatory criteria are exempt from registration with the CDC/APHIS. Laboratories using quantities of toxins less than federally established thresholds are required to register with IBC.

[bookmark: S15DEAControlleed]SECTION 15: DEA CONTROLLED SUBSTANCES

It is the responsibility of each Principal Investigator (PI) to obtain appropriate licenses and registration and to adhere to applicable state and federal regulatory requirements when working with controlled substances. DEA controlled substances cannot be shared between PIs, unless both PIs are co-researchers on the same grant and the second PI is listed as an authorized user under the PI with the registration. PIs must register their controlled substance(s) with the federal DEA as well as the North Dakota State Board of Pharmacy.
The DEA registrant is responsible for managing the controlled substances according to the regulatory requirements covering inventory, record keeping, and security provisions. Registrants may authorize laboratory employees (termed, “authorized users”) to work with controlled substances on their behalf. Approved activities, including administration of controlled substances, must be delegated in writing by the registrant to the authorized user.
The DEA registrant is ultimately responsible for:
· Inventory Tracking
· Storage and Security
· Disposal
· Recordkeeping
Refer to Use of Controlled Substances in Research in PolicyStat for additional details.

[bookmark: S16PermitsandExportControls]

SECTION 16: PERMITS AND EXPORT CONTROLS

Research with certain infectious agents may require a permit. The Principal Investigator is responsible for obtaining and maintaining valid permits and supplying a copy to the LRSO.
· CDC
The Centers for Disease Control and Prevention’s Import Permit Program (IPP) regulates the importation of infectious biological agents, infectious substances, and vectors of human disease into the United States. Prior to issuing an import permit, IPP reviews all applications to ensure that entities have appropriate safety measures in place for working safely with these imported materials. You can find more information regarding this permitting program here: http://www.cdc.gov/od/eaipp/. 
· USDA‐APHIS
APHIS will issue permits for the import, transit and release of regulated animals, animal products, veterinary biologics, plants, plant products, pests, organisms, soil, and genetically engineered organisms. Additional information about this permitting program is available here: http://www.aphis.usda.gov/wps/portal/aphis/resources/permits. 
· Fish & Wildlife Service and National Marine Fisheries Service
Fish and Wildlife Service permits are required for importing marine mammals, certain fish, and certain live animals, including bats. 
Contact information:
· Call 1-800-344-WILD for further information.
· Website: http://www.fws.gov/permits/ImportExport/ImportExport.shtml
· Permit Division, Office of Protected Resources, National Marine Fisheries Service 301-713-2355 or 713-2289 and/or Fish and Wildlife Service, Office of Management Authority 703-358-2104.
· Export Control Manager
UND is committed to pursuing its mission in teaching, research, and service in a manner consistent with all U.S. export laws and regulations. The export of etiologic agents of humans, animals, plants, and related materials primarily is regulated by the U.S. Departments of Commerce, State, and Treasury. A wide variety of etiologic agents of human, plant, and animal diseases, including genetic material and products that might be used for culture or production of biological agents, will require an export license(s). Furthermore, physical export of these agents to certain countries is prohibited. In addition, disclosing (including oral or visual 59 disclosure) controlled information or technologies to a non‐U.S. person in the U.S. (also known as a deemed export) or abroad – and/or providing certain technical assistance, training, or other defense services for/on behalf of a non‐U.S. person, whether in the U.S (deemed export) or abroad – also may implicate export control laws and regulations. Prior to sharing export-controlled information or items with a non-US Person, an export control review is required. This review can be requested by contacting the Export Control Manager. For more information on export compliance and biological agents, visit https://und.edu/research/resources/export-controls.cfm or contact UND’s Export Control Manager at 701-777-4152.

[bookmark: S17LabManual]SECTION 17: LAB SAFETY BINDER DOCUMENTS

1. UND Institutional Biosafety Manual
2. Roster of Approved Laboratory Personnel
3. Lab Specific Safety Manual
4. Standard Operating Procedures
5. Safety Data Sheets
6. Exposure Control Plan
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APPENDIX A. Waste Streams Disposal Guidelines
[image: ]

APPENDIX B. Summary of Disinfectants used in Biological Research
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Summary of Disinfectants for Use in Biological Research
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Table Legend: ++ highly effective; » efective; +/- varies with product;

o or limited actvity

A igh concentrations of some disinfectants can be effective D: Peracetic acid and hydrogen peroxide are sporicidal
B: Formaldehyde s sporicidal, glutaraldehyde s not E:QAC are generally not effective against Pseudomonas
: Some have activity against coccidia
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