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Policy Statement
This policy establishes the requirements for safe possession, use, storage, and disposal of toxins of biological origin. This policy applies to all university personnel handling:

· Federal Select Toxins: Any toxins listed in 42 CFR 73, regardless of whether the amount is above or below the federal "exempt" threshold. Select toxin permissible amounts can be found here: Permissible Toxin Amounts | Federal Select Agent Program
· High-Potency Non-Regulated Toxins: Any biologically derived toxin with a known mammalian LD50≥ 100 µg/kg of body weight (e.g., Diphtheria toxin, Pertussis toxin, or certain snake venoms).
· Recombinant Toxin Molecules: Any experiment involving the deliberate formation of recombinant or synthetic nucleic acid molecules containing a gene for a functional toxin molecule.
Registration Requirements

· Prior to acquisition or use, an IBC protocol/amendment must be submitted to and approved by the IBC for any toxin meeting the criteria in Section 1.
· For toxins with an unknown LD50, the Principal Investigator (PI) must conduct a formal risk assessment. If the toxin is reasonably expected to have high acute toxicity, it must be registered with an IBC protocol until proven otherwise.
· Experiments involving the cloning of toxin genes with an LD50 < 100 ng/kg (e.g., Botulinum) require prior NIH/OSP approval in addition to IBC approval.

Laboratory Practices & Containment

· Work with biological toxins shall be conducted under Biosafety Level 2 (BSL-2) practices at a minimum.
· Engineering Controls: All manipulations involving toxins or aerosol-generating procedures (vortexing, reconstitution, centrifuging) are strongly recommended to be performed in a certified Class II Biosafety Cabinet (BSC). Dry forms of toxins present a high aerosol risk. Primary containers of dry forms of toxins should be handled in a chemical fume hood, a glove box, or a biological safety cabinet. Whenever possible, reconstitute the entire vial of powdered toxin by injecting diluent through the septum.
· Personal Protective Equipment (PPE): Minimum PPE includes a lab coat, safety glasses/goggles, and gloves. Respiratory protection (N95 or PAPR) is required for work involving high-risk aerosols conducted outside of a BSC.
· Glove selection: If powdered toxins must be handled, select gloves that do not generate static electricity. Do not wear latex gloves.
· When biological toxins are in use, the room should be posted to indicate “Biological Toxins in Use ­ Authorized Personnel Only.” Any special entry requirements should be posted at the entrance(s) of the room. Only personnel whose presence is required should be in the room while toxins are in use.

Security

· Toxins must be stored in a locked secondary container (e.g., a lockbox) within a secured refrigerator/freezer or a locked laboratory room.

Decontamination and Disposal

· All work surfaces must be decontaminated immediately following use. Standard 70% ethanol is generally ineffective. PIs must use a validated method, such as:
· Bleach: 10% fresh bleach (0.5% sodium hypochlorite) for 30 minutes.
· Base: 1N NaOH for certain low-molecular-weight toxins (e.g., T-2 or DAS).
· Liquid waste must be chemically inactivated before disposal. Solid waste must be collected as hazardous waste and autoclaved or incinerated according to EHS guidelines.
· Refer to BMBL (6th Edition) Appendix I Guidelines for tables detailing toxin-specific inactivation and decontamination recommendation as appropriate.
Occupational Health Services (OHSP) Notification
· When to inform OHSP: Prior to initiating work with any toxin meeting this policy’s potency criteria; when quantities, routes, or procedures change; following any suspected exposure.
· Information to provide: Toxin identity, form, quantity, routes of exposure, procedures, and emergency response measures.
· Medical considerations: Baseline counseling, exposure response pathways, and post‑exposure evaluation coordinated through OHSP.
Incident Reporting
· Immediate actions: Secure area, initiate spill/exposure SOPs, seek medical evaluation as indicated.
· Notifications: PI, IBC, Environmental Health & Safety, and OHSP per institutional procedures.
Compliance note: Nothing in this section supersedes federal, state, or institutional requirements. When uncertainty exists regarding potency or regulatory status, investigators must err on the side of registration and consultation with IBC/OSP/OHSP.
Resources
· NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules (Appendix F): NIH Office of Science Policy - Toxin FAQs
· CDC/NIH Biosafety in Microbiological and Biomedical Laboratories (BMBL), 6th Edition (Appendix I): CDC BMBL 6th Edition
Gill, D.M. (1982). "Bacterial toxins: a table of lethal amounts." Microbiological Reviews, 46(1), 86-94.
- This is a table for bacterial toxin LD50 values.
Stirpe, F., et al. (1992). "Ribosome-inactivating proteins from plants: present status and future prospects." Biotechnology, 10, 405-412.
- The primary resource for plant-derived toxins like Ricin, Abrin, and Viscumin.
Registry of Toxic Effects of Chemical Substances (RTECS):
- A definitive database maintained by NIOSH/CDC that provides verified lethal dose data for thousands of biological and chemical compounds.


Appendix A: Examples of High‑Potency, Non‑Select Toxins (LD₅₀‑Based)
This table is provided for institutional risk assessment and policy triage only, not for experimental planning or dosing. Values are approximate orders of magnitude compiled from peer‑reviewed sources and authoritative databases cited below. Actual toxicity varies by route, formulation, species, and experimental conditions. Any work with these materials requires IBC review and approval.
	Toxin (Non‑Select Agent)
	Biological Source
	Approximate Mammalian LD₅₀ (order of magnitude)
	Typical Research Context
	Notes for IBC Review

	Diphtheria toxin
	Corynebacterium diphtheriae
	µg/kg range
	Cell signaling, receptor studies
	Extremely potent protein toxin; aerosol and parenteral risk

	Pertussis toxin
	Bordetella pertussis
	µg/kg range
	GPCR signaling, immunology
	Multi‑subunit AB toxin

	Cholera toxin
	Vibrio cholerae
	mg/kg range
	Intestinal signaling, trafficking
	Potent but less acutely toxic than diphtheria

	Shiga toxin (Stx1/Stx2)
	Shigella/E. coli
	µg/kg range
	Ribosome inhibition studies
	Severe systemic effects

	Tetanus toxin (non‑select agent quantities/forms)
	Clostridium tetani
	ng–µg/kg range
	Neurobiology (restricted contexts)
	Note: Regulatory status depends on form/quantity; consult IBC/OSP

	Snake venoms (selected fractions)
	Various
	µg/kg range
	Pharmacology, ion channels
	Composition varies; fraction potency differs

	Plant RIPs (e.g., saporin)
	Plants
	µg/kg range
	Targeted toxins, delivery systems
	Not all RIPs are select agents
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