Animal Biosafety Training

Introduction:

Overview of Hazards

· Biohazards (infectious agents, other materials)

· Chemical Hazards (acute, chronic toxicity)

· Radioactive Hazards

· Physical Hazards (electrical, ergonomic, temperature extremes, slips/trips/falls, sharps)

Biohazards

· Infectious agents (human and animal pathogens)

· BL3 agents (moderate to high risk, serious, all routes, airborne)

· BL2 agents (ingestion, mucous membranes, percutaneous, inhalation)

· Reproductive pathogens

· Toxins of biological origin (LD50 data)

· Potentially infectious material

· Quarantined animals (NHP’s, TB, other bacterial, parasitic, viral agents)

· Unfixed tissues, cells of human origin

· Unfixed tissues, cells of non-human primate origin

· Oncogenic material

· Tumor cells, transplantable tumors (viral screening program)

· Oncogenic viruses (HPV, HTLV, EBV, HBV)

· Oncogenes

· Recombinant DNA

· Chimeric pathogens

· Defective, attenuated vectors 

· Allergens

· Dander

· Rodent proteins

· Latex

· Immunocompromised or immunodeficient animals

· No or poor immune response – can’t clear infections

· Nude mice can be persistently infected (asymptomatic) with LCM

Recognize animals as a continuous source of contamination

Regulations

· State of Connecticut Department of Public Health

· Registration of Human Pathogens (CDC/NIH BMBL adopted)

· BL3 Law

· OSHA Bloodborne Pathogens Standard

· OSHA Lab Standard

· NIH Guidelines for rDNA Research

· USDA Regulations (restricted or listed animal pathogens)

· CDC Select Agent Rule

Medical Surveillance

· Health history questionnaire

· Physical examination

· TB skin test (chest radiograph)

· Serum collection and storage  (testing with employee consent)

· Allergen screening (respiratory protection, engineering controls)

· Immunizations

· HBV Vaccine, Tetanus immunization

· HAV Vaccine, Rabies immunization

· Vaccinia, Yellow Fever, S. typhi, Botulinum, other

· Health assessment with PI prior to initiation of biohazardous work

· Immunosuppression

· Compromised barrier/broken skin (waterproof bandages, double gloves)


Routes of Exposure

· Inhalation (aerosols:  lab procedures, syringe preparation, dried animal excretions, leakage from injection site)

· Percutaneous

· Contaminated sharp objects (lab equipment, cages)

· Animal bites, scratches

· Through broken or abraded skin

· Mucous membranes (eyes, nose, and mouth)

· Ingestion (eating, mouth pipetting, ocular exposure – via nasal lachrymal duct)

· Contact (skin, self-inoculation)

Precautions – Personal Protective Equipment

· Bloodborne, Contact, Droplet Protection (BL2, some BL2+)

· Gown, lab coat

· Gloves

· Full-face protection

· Heavy splash contamination (BL2)

· Tight-fitting goggles/face shield

· Impervious gowns/jump suits

· Long, heavy-duty leak-proof gloves

· Boots, booties

· Hoods

· Sharps protection

· Kevlar gloves and sleeves, steel mesh, leather

· Airborne (BL3, some BL2+, unknown)

· BARE (Block All Routes of Exposure)

· Respiratory protection (disposable N-95, N-99, N-100, ½ face APR or, PAPR w/HEPA filters)

· Gown, double-gloves, face/eye protection

Precautions – Work Practices

· Never eat, drink, smoke, store food, or apply cosmetics in lab or animal rooms

· Keep your hands away from your face

· Remove gloves aseptically

· Wash hands well with soap and water

· After removing gloves

· Immediately after contamination

· Before leaving animal room, lab, facility

· Never mouth pipette (use mechanical devices)

· Pipettors, gas-tight syringes, foot-operated pneumatic injection devices 

· Decontaminate/Disinfectant work surfaces and equipment

· At end of procedure, immediately after spills

· Chemical (chlorine, iodine, phenol, alcohol, formaldehyde, other)

· Concentration (varies with chemical agent)

· Contact time (minimum 10 minutes, longer for sterilization)

· Autoclave solid waste

· Chemically inactivate or autoclave liquids

· When working with a partner, use the no-hands pass rule when working with sharps (items placed in designated field by one person, then later retrieved by assistant to prevent hand to hand transfer)

Precautions – Sharps

· Glass

· Avoid, substitute with plastic or safe alternative (e.g. plastic vacutainer tubes)

· Mylar wrapped glass capillary tubes (use 20 G IV catheter and syringe for R/O bleeds, micropipettor also available)

· Pipette man with filtered pipette tip for R/O bleed

· Never collect broken glass by hand (tongs, forceps, manila folder, dust pan)

· Needles/syringes

· Evaluate sharps with safety engineered devices (retractable, shields)

· Watch location of non-dominant hand during injections (keep out of path of sharp objects)

· Never bend, break needles

· Never recap needles directly by hand 

· Immediately discard needles into a sharps container

· Never allow a sharps container to overflow, empty when 2/3 – ¾ full

· Keep sharps container in immediate vicinity of use in accessible location

· Request formal IBC evaluation & approval to recap needles if BBP exposures involved

· Never remove needle from syringe by hand, use a hemostat, forceps or sharps container equipped with needle removing device, Point-Lok safety device

· Scalpels

· Use disposable 1-piece scalpels if possible

· Never change blades by hand, use hemostat or forceps

· Keep hands behind blade (out of path of blade when changing)

· Consider blade removal device

· Use forceps to hold sample (keep fingers away from cutting area)

· Animal bites/scratches

· Restraint (chemical, mechanical)

· Technique

· Cover any exposed skin

· Consider supplemental protective clothing (Kevlar, leather)

· Be prepared for the unexpected

· Reusable Sharps

· Collect in labeled, leak proof, puncture-resistant container at site of use

· Orient all sharps in same direction 

· After use, soak with suitable disinfectant for 10 – 15 minutes

· Retrieve with forceps and clean with bristle brush

· Re-soak for 10 minutes or autoclave

· Animal Research/Care Vs. OSHA BBP Standard

· Recapping Needles

· Placement of sharps container

· Use of needles/scalpels as pipettes or forceps

· Safe sharps devices not helpful with multiple injections

· Transport of sharps from preparation areas to animal facilities

Precautions – Aerosols (Engineering Controls)

· Needles/syringes (preparation, use)

· Expelling air from syringe ( aerosols

· Use a biosafety cabinet to fill prepare syringes

· Expel air into gauze wet with disinfectant or into septum vial containing gauze

· Use gauze to remove needle from septum when loading syringe (vibration upon removal generates aerosol)

· Wipe injection site with disinfectant before/after inoculation (agent may leak out following injection)

· Vacutainers, snap-cap microfuge tubes

· Open away from face

· Cover with disinfectant-soaked gauze while opening to suppress aerosols/droplets

· Use screw-capped microfuge tubes with rubber sealing O-ring

· Use of the biological safety cabinet

· Work at least 4 inches inside front grille

· Keep front/rear grilles clear of obstruction

· Collect waste inside cabinet to minimize disruption of front air curtain

· Keep wrist area covered to prevent skin contamination (grip or banded cuff on lab coat, tyvek sleeves)

· Keep movement behind cabinet operator to a minimum (prevent airflow disruption)

· Flame/Burner

· Avoid the use of an open flame inside cabinet or on bench (disrupts airflow, can damage filters, fire hazard)

· Open flames generate aerosols

· Use electric micro-incinerator (walled burner) – retains aerosols

· Centrifugation

· Solid cover lid and interlock minimum OSHA requirements

· Label centrifuge with universal biohazard symbol

· Use sealed rotors or safety buckets (aerosol containment) 

· Verify gasket seals or presence/condition of O-ring prior to each run

· Never centrifuge open tubes

· Avoid snap-cap microfuge tubes (use microfuge tubes with O-ring)

· Wait 2-5 minutes following the run before opening centrifuge

· Disinfect centrifuge bowl, rotors following each use

· Bacteriology

· Handle plates inside biosafety cabinet if possible

· At bench, wear full PPE (lab coat/gown, gloves, full face protection)

· Use smooth plates (rough ( aerosols)

· Use disposable loops

· Use higher quality solid frame loops (less vibration)

· Avoid cooling loop in media (generates aerosol)

· Avoid flame sterilization (aerosol release), use walled electric micro-incinerator 

· Micro isolator cages

· Primary cage engineering control

· Imperfect seal to cage

· Pore sizes vary

· Opening/bedding changes of MI cages can produce heavy contamination

· Only open one MI cage in biosafety cabinet at a time

· Double glove, change outer glove between cages in biosafety cabinet

· Decontaminate exterior of cage prior to removal from the biosafety cabinet

· Decontaminate forceps before handling each animal

Overview of Non-Human Primate Hazards

· Unpredictable (be prepared for the unexpected)

· Strong (10 lb NHP vs. 250 lb man)

· Smart (never underestimate intelligence of NHP)

· Reach/grasp 

· Entire arm may reach outside of cage

· Knows immediately when you are within reach zone

· Earrings, jewelry, long hair are targets 

· Caution when walking by cages

· Jaw strength (jaw muscle 10 times stronger than man)

· Ejection of material from cage (Yerkes incident, face protection at all times)

· B-virus notes

· Virus can survive for 7 days dried on steel surfaces (contaminated cages, other inanimate objects contaminated by NHP saliva represent potential risk)

· All exposures represent potential risk (always follow bite/scratch protocol)

· Cleaning wounds:  Chemical agent not as important as speed!  Detergents can destroy viral envelope and inactivate the virus.  Clean/disinfectant wound immediately.  Know locations of hand washing stations and bite/scratch kits before beginning work.

· NHP clinical appearance doesn’t help in assessing potential shedding of virus (must treat, report to activate B-virus protocol, samples evaluated by B-virus reference lab, Yale Employee Health)

·  Medical intervention with antiviral drugs for high-risk exposures or during early symptomatic phase has helped lower mortality rates

· Once CNS symptoms develop, window of opportunity for successful medical intervention is brief

· Treat all unfixed materials from NHP’s as potentially infectious and report any exposures to these items

Precautions – Transport of Biohazards

· On-campus transport of Biohazards

· 2 leak proof containers (outer container non-breakable)

· Absorbent material (between vials, sufficient to absorb volume if leakage)

· Decontaminate exterior of primary containers

· Universal biohazard label on exterior, lab name, phone number

· Plastic primary ( Sealed plastic bag

· Sealed microfuge tube ( Falcon tube

· Glass vacutainer ( Plastic Tupperware style container

· Off-campus transport of Clinical Specimens

· Material not likely (low probability) of harboring a human or animal pathogen

· DOT, IATA 650 Diagnostic Specimen Packaging

· Triple containment packaging

· Universal biohazard symbol with IATA statement, dry ice label

· General awareness training required initially

· Shipping Declaration forms not required

· IATA Class 6.2 UN approved packaging not required

· Off-campus transport of Infectious Substances

· Known or likely to harbor a human or animal pathogen (high probability)

· Function specific training required at 2 year intervals

· UN Approved Class 6.2 Infectious Substance Packaging Required

· “Diamond on point” international Infectious Substance Label required

· Shipping Declaration Form Needed (2 copies)

· 24 Emergency Response Number provided for shipment

· No “Vial in Pocket” transport, must declare to transport authority (plane, train, boat, bus, etc.)

· Cannot carry any quantity on passenger sections of planes, trains, boats, etc. 

· Can drive in own vehicle (if trained on both shipping requirements and driver awareness information).  Appropriate containers and all required forms necessary (container in rear trunk, shipping declaration forms on container and with driver, vehicle may not be left unattended). 

· Transport of Animals

· MI cage is primary container (cage labeled with BSLevel and pathogen)

· Elastic/bungee cord used to secure top

· Cage covered with tarp

· Cardboard box with biohazard symbol as secondary container

· LIVE ANIMALS HARBORING A HUMAN OR ANIMAL PATHOGEN MAY NOT BE SHIPPED IN COMMERCE

Precautions – Emergency Response Procedures

· Percutaneous Exposures

· Identify location of hand washing sink, soap, and bite/scratch kit before working

· Remove gloves and immediately wash wound well with soap and water for 15 minutes

· Notify supervisor (if available)

· Seek medical evaluation within 1 hour

· Mucous Membrane Exposures

· Identify location of eyewash and verify operation (clear, clean, continuous tepid water flow that can reach face/eyes)

· Keep portable pre-wash bottles in locations greater than 10 seconds from fixed eyewash

· Remove gloves and wash face/eyes for 15 minutes

· Notify supervisor (if available)

· Seek medical assistance within 1 hour

· Aerosols Exposures

· Exposure to an biohazardous aerosol with potential infectivity via the airborne route outside of a biosafety cabinet or other primary containment device 

· At BL3, hold breath and immediately leave room (drop gloves in front of door before leaving if possible), notify supervisor and OEHS emergency line (785-3555)

· At BL2, confine/capture animals, clean spill area, notify supervisor

· Complete Department Head’s Report of Injury within 24 hours

· Follow-up with Yale Employee Health if applicable at requested interval(s)

· Biohazard spill clean-up

· Don protective clothing (full face protection, double gloves, and lab coat or gown)

· Cover spill area with paper towels

· Pour disinfectant around perimeter and then into spill

· Allow at least 10 minutes contact time

· Clean spill and place in appropriate biohazard waste containers

· Use engineering controls (tongs, forceps) to collect any sharps and place in a sharps container for disposal

· Disinfect area again following cleaning and allow a final 10-minute contact time

· Remove contaminated protective clothing and place in biological waste

· Wash hands with soap and water following the removal of protective clothing
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