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Coronavirus Import Permit
ABSL-2 SOP
SOP #1- Receiving an infectious package containing Coronavirus – non select agent and
not SARS-CoV-2
1.

Either World Courier or FedEx will send Coronavirus to Hawaii. The sender and the carrier
will follow all standard safety measures. The sender will provide us with a tracking number
so that we can track the location of the package containing the agent at any given time.

2.

The agent will be packed in an air sea Biopack. This container 4G/class 6.2 is suitable for
all infectious substance under I.C.A.O class 6.2, US DOT and IATA. This container will be
placed in another container and labeled with an infectious substance, universal biohazard
symbol and UN dry ice label and accompanied by documented paperwork.

3.

The specific information about the arrival of the agent at Honolulu can be found
electronically using the given tracking number. The airport quarantine office of Hawaii
Department of Agriculture will call us as the package is cleared by inspection.

4.

Steps for #5
a) The package will be delivered to Kaka’ako on working days between 8 AM to 5 PM by
the courier. Dr. Vivek R. Nerurkar at 692-1668 or 753-6961 or his authorized
designee of the Department of Tropical Medicine, Medical Microbiology &
Pharmacology will receive and handle the package. We will not receive the package
without HDOA stamp.
b) Alternatively, the package can be picked up at the airport by persons listed above or
their authorized designee along with an authorized BSP 2 form. The package can be
picked up at the airport regardless of the time or holiday.

5.

The package now will be handled by the following method regardless of the route of its
arrival at the Kaka’ako Bioscience Building:
a) After personnel have donned appropriate PPE, the package will be placed into a
biosafety cabinet (BSC). The technician working in the BSC will remove the outer
wrap and package materials. The inner small package (4G/6.2) will be disinfected
chemically by spraying the surface with 10% bleach solution.

6.

The 4G/6.2 packages will be placed in the locked freezer until the time experimental
procedures can be conducted. The outer package material left in the BSC will be
decontaminated with 70% Ethanol prior to removal from the BSC.
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SOP #2 Receiving Pregnant Female Mice from Animal and Veterinary Services (AVS)
1.

Rodents will be procured from approved commercial vendors of known specific pathogen
free (SPF) status.

2.

All shipments received by AVS will be assigned a unique AVS number on the
corresponding Historical Data Sheet (HDS) that will be provided by the AVS Office. The
AVS # will be noted on the Chain of Custody Form.

3.

Animals will be tracked internally by AVS through Granite Cage Cards.

4.

The mice used for experiments will be timed-pregnant animals, and will be acclimated 1-3
days in the Vivarium after arrival for the purposes of physiological, psychological, and
nutritional stabilization before their use.

5.

AVS will have Isocages™ and bedding ready before the shipment of pregnant female mice
arrives.

6.

AVS will receive the mice in the shipping container and will disinfect the box at the
Vivarium airlock.

7.

Mice will be transferred into clean Isocages™ and docked on the Isocage™ rack system.
The Isocage™ microisolator tops should not be placed tightly on the cage bodies
until the cages are docked to their racks. Otherwise, because of the tight seal
created by the microisolator top and the cage body, the mice will suffocate within 15
minutes if the microisolator top is secured while not docked to its air supply from
the motor on the rack.

8.

Prior to transport of pregnant female mice to the dedicated ABSL-2 lab, check with the
AVS staff regarding the following:
a)
Number of cages
b)
Live animal label on the cage
c)
Granite cage cards present and accurate
d)
Integrity of cages (proper filters tops, holes, deformation, wetness)
e)
Record of Condition/Behavior of pregnant female mice

9.

Personnel will secure the microisolator tops to the Isocage™ bodies and immediately dock
it to its rack, ensuring that the motor is on and providing air supply to the cages. The cages
containing the mice will remain until the completion of the experiment.

10.

Pregnant female mice are then transported to the ABSL-2. It is very important to note that
any mice that have been accepted and transported to the ABSL-2 lab will not, for any
reason, be returned back to the AVS holding area. Once mice enter the ABSL-2 lab and
inoculated with a BSL-2 agent, they do not leave the ABSL-2 laboratory or Vivarium alive.

11.

Once the pregnant female mice have given birth, the number of suckling mice will be
recorded on the Granite cage card and on the husbandry log sheet. A Suckling Mouse Log
will also be maintained by investigators and kept on record (please see following log)

2

Coronavirus Import Permit
ABSL-2 SOP
SOP#3 Daily Husbandry and Observations Prior to Inoculation
1.

Daily husbandry and observations of animals must be recorded in the husbandry log
sheet.

2.

Check mice for vitality (healthy dieting, smooth coat, absence of injury, etc.) and note any
abnormalities.

3.

Ensure mice have eaten food daily and replenish feeders as they become low (3/4 empty).
Feeders will not be near feces and urine and will be washed and sanitized bimonthly. Feed
will be placed in a sterile container located at the housing site (See Feed Storage SOP
#4).

4.

Check water bottles (sipper tubes) daily and replenish with fresh water as they become
low (1/2 empty). Water should be clear and will not be placed near feces and urine. To
avoid microbial cross-contamination, water bottles will be replaced or refilled with potable,
uncontaminated water and returned to the same cage from which they were removed.
Water bottles will be washed and sanitized bimonthly.

5.

The cages will be checked daily and will be changed after two weeks, depending on
animal numbers, cage size, urinary and fecal output, and experimental conditions.

6.

Cages will be decontaminated every two weeks.

7.

Monitor temperature and humidity levels daily via the Edstrom Watchdog System. Record
room temperature and room humidity on the housing site daily log and the electronic
version of the Daily Husbandry Record. Room temperature should be 18-26˚C and room
humidity should be 40 to 70%. If temperature or humidity ranges are compromised, report
to AVS immediately so a veterinarian can evaluate the impact on the animal’s health and
well-being.

8.

Check that proper ventilation is maintained in the room via the Edstrom Watchdog System.
At a minimum, the room should be receiving 10-15 fresh-air changes per hour. Record
ventilation check on housing site log. Contact the AVS veterinarian and Facilities
Management if ventilation is poor.

9.

Inspect all lighting fixtures to ensure working condition. Lighting should be adequate for
vision and for neuron-endocrine regulation of diurnal and circadian cycles. If lighting is
poor, gently move cages and mice to areas of better lighting and contact the AVS
veterinarian and Facilities Management.

10.

Listen for any unnecessary noise that might startle the mice and appropriately take action
to minimize it.

11.

Any problems with maintaining the conditions specified in this SOP will be brought to the
immediate attention of the Principal Investigator and the Attending Veterinarian.
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SOP #4 Feed Storage
1.

A 2-gallon sterile food container will be used to store a maximum of 20 lbs. of feed
obtained from AVS.

2.

Obtain rodent chow, such as Lab Rodent Diet 5050, irradiated from AVS and place into
the sterile container and note the date received and expiration date on the Feed Storage
Log.

3.

Report to AVS and the attending Veterinarian if feed appears to be discolored,
contaminated, or unusual.

4.

Stock chow will be stored in a covered, labeled container including the milling date for the
food, and kept in the animal suites. Rodent food must be discarded if it is older than six
months past the milling date. AVS will keep it filled as needed.

5.

The rodent chow will be fed ad libitum, in quantities sufficient to last two days (at 5 gm
chow per day per adult mouse).

6.

Sterilize the 2-gallon food container every month, removing or discarding any unused feed,
and then cleaning with hypochlorite disinfection (Clorox, made fresh daily) or Quaternary
Ammonium Compound (refer to Maintenance of Cleanliness and Safety SOP) followed by
sending the container to AVS for final washing by the cage washer. Use new trash bags
when new feeds are added to the sterilized food container.
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SOP #5 Inoculation
All inoculations and tissue harvesting of suckling mice will be conducted in an approved,
certified biosafety cabinet. The inoculation of a BSL-2 agent will be conducted only in a certified
Class II BSC. Appropriate personal protective equipment (PPE) will be used when entering the
laboratory space.
1.

Inoculate the pups with a given volume (10-20 µL) of specimen by intracranial (IC) route
using a 0.5 mL retractable sleeve syringe permanently attached to a 26-gauge 3/8”
needle. Immediately after use and WITHOUT further manipulation the syringe will be
discarded directly into a puncture resistant sharps container inside the BSC. The Sharps
container will be autoclaved and kept separate of regular trash.

2.

The injection site is diagramed below:

Note: Diagram shows injection site approximately 1 cm away from optical nerve (as indicated
by the + sign). Although not depicted above, appropriate PPE will be worn at all times in
the laboratory.
3.

Return pups to the mother.
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SOP #6 Post Inoculation Observations and Husbandry
1.

Observe for any signs or symptoms of illness post inoculation at least twice daily.

2.

Record any change in the appearance, activity, and size of the suckling mice on the daily
record sheet (see Post Inoculation Daily Site Log).

3.

Any pups showing signs of illness such as hunched, hyperactivity, hind limb paralysis,
ataxia, and failure to thrive will be euthanized by cervical dislocation. If there are 3 or more
pups showing the above symptoms, we will euthanize the entire liter to prevent
unnecessary pain and suffering.

4.

Euthanized pups will be frozen in an ultra low temperature -80°C freezer for future brain
extraction. All pups that are frozen will be logged into the experimental notebook.
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POST INOCULATION DAILY SITE LOG
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SOP #7 Carcass and Waste Disposal
1.

On the completion of the experiment, all cages along with the bedding will be taken
directly to the autoclave in red autoclave bags and autoclaved at 121°C and 18 psi for 1
hour. After the autoclave the cages will be placed in the general Vivarium cage waste
stream.

2.

All remaining infectious wastes generated from the ABSL-2 (unused feed and other
disposables) will be transported in a leak proof container and directly placed into the
autoclave for immediate sterilization. All other non-consumables (forceps, surgical
scissors, etc.) will be disinfected in 10% bleach after use, collected in a separate box and
autoclaved for sterilization. Sharps such as needle etc will also be autoclaved in separate
sharps designated box.

3.

Nozzles from the feeder bottles will be removed and the water from the water bottles will
be discarded into the dirty cages. The bottles will then be placed in a separate red
biohazard bag to be autoclaved along the Isocages™.

4.

After the brain dissection the carcass and animal tissues will be wrapped in biodegradable
absorbent paper and collected in a separate red bag, and stored at -80° C. The bag
containing carcasses will be properly labeled with the following information before being
autoclaved:
a)
Room number
b)
Date
c)
Principal Investigator (PI)
d)
Type of animal Waste
e)
Number of animals
f)
Name of BSL-2 agent
Arrangements and coordination must be made with the AVS staff 24 hours prior to
disposal of carcass waste in tissue digester.

5.

The carcass waste will be fed into the AVS tissue digester. No plastic or nonbiodegradable items will be placed in the tissue digester.
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SOP #8 Maintenance of Cleanliness and Safety
The ABSL-2 laboratory will undergo weekly sanitary and safety maintenance that will be
conducted and logged as follows:
1.

Disinfect bench tops and equipment with 10% hypochlorite solution (Clorox, made fresh
daily) or Quaternary Ammonium Compound. This will be immediately followed by 70%
Ethanol disinfection (stocks of these disinfectants kept under sink within Suite).

2.

Disinfect floors by mopping.

3.

Inspect safety devices such as eyewashes and emergency showers for operability and
document on log sheet.

4.

Tidy and reorganize areas that appear cluttered and/or disorganized.

5.

Hazardous biological, chemical, or physical agents WILL NOT BE STORED WHERE
ANIMALS ARE HOUSED. Remove any of these agents if they are found.

6.

Log activities and observations regarding cleanliness and safety (See Cleanliness and
Safety Log)

7.

Half-yearly disinfection of feed storage containers will be conducted as described above
for bench tops and equipment.

8.

See Spill Clean-up SOP regarding spills.

9.

In the event of an emergency, quickly secure animals and experimentation and evacuate
(See Emergency Procedure SOP).
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SOP #9 SPILL CLEAN UP
All mouse related dry and wet spills (feed, water, bedding, feces, and urine) in the ABSL-2
laboratory will be presumed contaminated and will be cleaned immediately as followed:
1.

Disinfect the spill with sodium hypochlorite solution or Quaternary Ammonium Compound
and allow the disinfectant to soak with the spill for a minimum of 10 minutes.

2.

Clean up the spill area with paper towels and dispose of the waste in an appropriate
biohazardous waste bin.

3.

Follow the spill area with fresh 10% hypochlorite solution (Clorox) or disinfectant solution
and wipe immediately for disposal into a biohazardous waste bin.

4.

Use 70% Ethanol in the spill area and wipe up with paper towels to complete disinfection.

5.

For larger spills greater than 10 mL use the designated spill kits located in the ABSL-3
Preparation Room.
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SOP #10 LIQUID WASTE MANAGEMENT
All liquid waste generated during manipulation within the Biosafety Cabinet is chemically
neutralized with no less than 10% sodium hypochlorite solution, made fresh daily. Contact time
with the chemical neutralizer is to be no less than 20 minutes. Once the effective neutralization
period elapses, the solution is diluted with water to an appropriate neutral pH level as indicated
by the use of pH strips located in the sink area, and disposed of down the drain in the
Manipulation suite.
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SOP #11: ABSL-2 ENTRY PROCEDURES
Entrance into the ABSL-2 Suite
1.

Pass keycard over reader at Vivarium hallway door and touch finger on biometric sensor.

2.

Enter and pass through the Vivarium locker room.

3.

Don the Vivarium PPE: White Tyvek gown and booties over your clothes immediately after
exiting the locker room and entering the Vivarium PPE corridor.

4.

Enter your PIN to have access to the Vivarium, and proceed down the clean corridor to the
ABSL-2 area.

5.

Proceed to the ABSL-2 animal holding suite.

6.

Check for any special PPE requirements posted at the door of your assigned Animal Suite.

7.

Monitor the animal suite by pressing the down arrow of the EDSTROM panel to monitor
temp (should be between 70-74 degrees F), humidity (should be between 40-60%), and
airflow (measured in CPM, changes per hour, which should be between 10 and 20;
measured in CFM, cubic feet per minute which should be between 700 and 1500).

8.

Open metal plate on door and view interior of the suite to be entered to make certain that
entry into the Manipulation Suite is safe and not interfering with any active manipulations
being conducted.

9.

Post Active Manipulation sign and No Entry sign on Suite Door.

10.

Enter PIN to gain access to the ABSL-2 suite. NO PIGGYBACK POLICY ENFORCED.
Each person must use their own keycard to enter the ABSL-2 lab and all personnel must
be IACUC and IBC approved protocol associates.

11.

Enter the ABSL-2 suite. REMEMBER TO PULL DOOR CLOSED BEHIND YOU AND
PERFORM DOOR CHECK.

12.

Don primary layer of gloves (black gloves).

13.

Don a second pair of booties.

14.

Don a blue wrap-around gown.

15.
16.

Don sleeves.
Don Surgical Mask.

17.

Survey the room for any irregularities and lab cleanliness.

18.

Work within the Manipulation Suite can begin adhering to the guidelines and agent specific
protocols that have received IACUC approval.
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SOP #12 ABSL-2 EXIT PROCEDURES
Exit Procedures for the ABSL-2 Animal Suite
1.

When finished with any active manipulations, be sure to remove the manipulation sleeves
and the secondary glove and disposing of directly in the Biohazardous Waste container
nearest the BSC.

2.

Clean BSC with 10% bleach (made fresh daily) or 5% quaternary ammonium compound,
dry and wipe down with 70% alcohol, allowing for the appropriate contact time specific for
each cleaning agent—10 MINUTES.

3.

DO NOT UV the Baker Sterilguard Hood. This model hood needs to be left on so that the
suite exhausts properly.

4.

Make certain that all waste generated for the day is contained within the Waste Container
and that the lid is closed. Spray the Waste Container down with 70% Ethanol.

5.

Note time finished in the BSC on the Logsheet.

6.

Survey the area for any spilled bedding or irregularities in cleanliness. If something is
detected, please treat as a Biological Spill and decontaminate as dictated in the Biological
Spill SOP.

7.

Survey and log the Isocage™ unit is functioning properly, reading at -100 Pascals, all
cages are docked properly (noting that all yellow tabs are not visible—yellow flag means
docking is improper and must be addressed before exit), and mice are behaving normally.

8.

Doff outer layer of booties before removing outer gloves.

9.

Doff blue gown and either store for future use or place in Waste Container.

10.

Remove outer gloves and place in Waste Container.

11.

Disinfected inner glove with 70% Ethanol.

12.

Disinfect inner booties with 70% Ethanol spray just prior to exit.

13.

Press release bar on the wall next to the door in order to open the door.

14.

Walk to the Vivarium exit, following the soiled corridor and reach the exit door, which leads
back to the Locker Rooms.

15.

Press release bar and enter the PPE corridor.

16.

Remove and gown and booties. Dispose of in the properly labeled containers.

17.

Enter the Locker Room.

18.

Wash hands inside Locker Room, and then exit.
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19.

Exit the Vivarium
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SOP #13 Kaka’ako BSL-2 and ABSL-2 Sharps Management
1.

Hypodermic syringes and needles will be issued only to authorized personnel, and must only be
used for research purposes.

2.

Stocks of hypodermic syringes and needles will be secured in a secure place (e.g., locked drawer,
cabinet, or room) with controlled access. Hypodermic syringes and needles not in reserve, not in
main stocks, and not in use must also be stored under suitable locked conditions.

3.

All work will be conducted with only one uncapped hypodermic needle at a time. Keep uncapped
needles and other sharps in view.
a) DO NOT place a needle cap in your mouth in order to remove the cap.
b) DO NOT leave sharps unattended.

4.

Place a biohazard sharps container within an arm's reach of the area where sharps are used.
Position the biohazard sharps container low enough in the work area so that you can readily
visualize the opening. Biohazard sharps containers are available for purchase from laboratory
supply companies (e.g., Fisher, VWR, etc.).

5.

Immediately dispose of a used hypodermic syringe and needle, as a unit, directly into a sharps
container, without any further manipulation. Avoid bending, breaking, shearing, or removing
needles from syringes. Likewise, dispose of any broken glassware contaminated with biohazardous
materials directly into a biohazard sharps container. Store reusable sharps in a puncture resistant
container, to prevent accidental or unintentional contact. If contaminated with biohazardous
materials, reusable sharps should be stored in disinfectant solution until processed.
a) Sharps MUST NOT be disposed in the regular trash.
b) If vacutainers are to be reused, secure the hub of the needle in a sharps container and
unscrew it directly into the container.

6.

DO NOT recap needles. Recapping of needles causes more injuries than it prevents. However, if it
is absolutely necessary to recap needles, for example, as part of a protocol, you must use either:
a) A mechanical device such as forceps to replace the cap on the needle,
Or
b) Transport any recapped needles in secondary containers to prevent accidental inoculation.

7.

Avoid handling any broken, contaminated glassware directly by hand, even if wearing gloves. Use a
device such as tongs, forceps, brush and dustpan, or even two pieces of cardboard.

8.

Biohazard sharps containers will be disposed when they are 3/4 full. Secure the containers to
prevent leakage, punctures, and spillage during transport. Sharps containers must be disposed
through the UH-EHSO program.
a) Sharps containers must not enter the regular solid waste stream.
b) DO NOT overfill biohazard sharps containers.

9.

DO NOT force a sharps item into a container, or retrieve a discarded item.
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SOP #14 EMERGENCY RESPONSES TO HVAC AND POWER FAILURE
Should a power outage or an HVAC failure occur at the University of Hawai‘i-John A.
Burns School of Medicine at Kaka‘ako, these procedures will be followed:
POWER FAILURE
If a power outage does occur while you are working in the ABSL-2 labs, these labs are designed
to run on back-up emergency power so you should not be affected. The back-up power should
maintain the air pressure in the suites as well as in the Isocage™ system. Additionally, the
Isocage™ system is an independent unit, which has its own back-up power—the UPS
(Uninterrupted Power Supply) has the ability to supply power to the Isocage™ system for 3 to 6
hours, independent of the building systems, which will allow the Isocage™ to maintain negative
pressure in the cages. If building power is not restored within the 3 to 6 hour timeframe, the
exhaust fans of the Isocage™ will no longer function and the negative pressure of the Isocage™
will continue to draw in environmental air until the pressure is equalized (becomes static, NOT
POSITIVE), at which point, the mice will have approximately 15 minutes of Oxygen, and will
then suffocate and perish. Note that no air is being exhausted from the cage in this scenario
and the DOUBLE HEPA filtration is still in place and functional.
HVAC FAILURE
The HVAC system is a redundant system consisting of two exhaust fans. When one fan
becomes inoperable, the backup fan should engage and become operational in just moments.
If both fans are not operating, the situation will be immediately noticeable, as the suites will no
longer hold proper pressure and air exchanges. However, it will not have any effect on the BSC
cabinet in ABSL-2, as it is not hard-ducted. The HVAC system failure will have NO effect on the
Isocage™ itself. The Isocage™ system has complete containment and filtration independent of
the building HVAC. The building HVAC serves as to help control the odors from the Isocages™
only, and is not necessary for Isocage™ biocontainment. In fact, there is a special "thimble"
connection between the Isocage™ exhaust and the building HVAC specifically designed not to
be airtight to prevent the interference of the building HVAC with the Isocage™ function. Again, it
is important NOT to have an airtight connection between building exhaust and Isocage™
exhaust in order to prevent interference with the Isocage™ airflow rates and pressure balance.
RESPONSE
1.
However, regardless of the nature of the failure, you should immediately stop working and
start to secure any biological agents, animals, and/or chemicals. Depending upon the
ongoing procedures following steps should be taken:
NOTE: While conducting following procedures, it is mandatory to wear a N95 mask.
(a) Inoculation: While inoculation, coronavirus inoculum is prepared in a 0.5 mL
syringe. In case of power failure immediately flush the syringe with 10% bleach.
Place the animals back in the Isocage™ and seal them immediately with the lid.
Spray and wipe it clean with 70% ethanol and immediately place the Isocages™ in
the Isocage™ rack. Discard the syringe in the sharps container. Close the BSC sash
immediately and leave the suite.
(b) Euthanasia: During this investigation mice are sacrificed followed perfusion and
tissue. If the power failure occurs before animal sacrifice, then immediately place the
animals back in the cage. Seal the lid; wipe the cage with 70% ethanol from outside
and then place the cage in the Isocage™ rack. If the power failure occurs during
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sacrifice, then immediately spray mice with 10% bleach, cover with paper towel and
place it in a red biocontainment bag. Dip surgical instruments in the bleach. In case
the power failure occurs during tissue processing, discard any tissue harvested in the
beaker with 10% bleach. Dip the surgical instruments used to process tissues in the
bleach solution. Close the BSC sash and leave the suite. The virus is contained and
decontaminated at this time point.
2.

Remember to close all Biological Safety Cabinet sashes.

3.

Notify Security (692-0911 or 692-1911).

4.

Disconnect all equipment that could be damaged by a power surge when electricity is
restored.

5.

Turn off all appliances and other energy users to reduce the power requirements for
restoration.

6.

If animals are currently housed within the Isocage™ system DO NOT UNPLUG the unit, it
has its own UPS and should not be unplugged.

7.

Do not evacuate the building unless instructed to do so by emergency services (HPD,
HFD, and JABSOM Security). If you are instructed to evacuate the building, use the
emergency EXITs and go to a designated Evacuation Gathering Area to await further
instructions from emergency services. (See Diagram for Designated Evacuation Gathering
Area below).

8.

If instructed to evacuate, follow SOP to exit the lab.
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Appendix 1 – Pest Management Plan Specific for Kaka’ako BSL-2 and ABSL-2
The Kaka’ako, JABSOM, BSL-2 and ABSL-2 facilities infrastructure meets the standards
defined in the 5th edition of the BMBL. Similarly, all BSL-2 and ABSL-2 experimental practices,
and containment practices will be adhered to as prescribed in the 5th edition of the BMBL. The
standard operation procedure (SOP) for conducting Coronavirus research is described in detail
in the previously described SOPs.
General Level-2 Pest Management Plan
The following describes the JABSOM Kaka’ako Plan for minimizing the risk of insect and rodent
vector transmission of hazardous agents from the Level 2 Facilities. Many pests can
mechanically transmit disease pathogens and compromise the research environment. As such,
integrated pest management (IPM) is an important part of managing a Research Facility. The
Plan relies heavily on the education and assistance of JABSOM Facilities Staff who care for
JABSOM buildings and grounds. Consequently, it is the policy of the JABSOM Facilities to
reduce or eliminate the potential for pest breeding, harborage and entrance to the research
facility. Proper sanitation, good housekeeping, and good building maintenance are key factors
to keeping insects and rodents from entering the buildings.

Insects
1.

Users of ABSL-2 and BSL-2 will routinely inspect the labs for signs of insect infestations
and notify JABSOM Facilities through a Work Order Request to investigate and trap or
treat insects that are found in the building or the surrounding campus grounds.

2.

Facilities will contact a Licensed Pesticide Contractor on an as-needed basis to inspect,
verify and take proper treatment to eradicate insects in the ABSL-2 and BSL-2 areas that
are affected as well as other areas of the campus. The Contractor shall meet with EHSO
to discuss the Pesticide to be used and application to ensure all EPA FIFRA requirements
and guidelines are followed and to ensure the safety of the JABSOM Kaka’ako occupants.
Pesticides may only be applied when the lab is closed down for maintenance, i.e. there
are no active research being conducted.
Safety:
Every effort must be made to insure that pesticide application/exposure is held to a
minimum to insure the safety and welfare of JABSOM Kaka’ako Occupants and Research
Projects.
Preventive applications of pesticides are not encouraged in any Research Facility. As
such, pesticide application(s) are restricted to areas where pest populations cannot be
controlled by other means.

3.

Facilities shall monitor the Pesticide Contractor to insure treatment was administered
effectively.

Rodents
1.

If there are signs of rodent infestations in the Level 2 Labs, the Users shall inspect the
areas and capture any rodents. Traps shall be placed throughout the lab. The rodent shall
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be contained in the Level 2 Lab until an investigation conducted by EHSO is concluded
and decisions are made regarding testing the rodent for infection, destruction of the
rodent, surveying the facility for ports of entry for rodents, decontamination of the facility,
SOP evaluation and revisions as necessary.
2.

Careful records of all animals shall be maintained and any unaccounted for rodents shall
be reported to the Laboratory Director and Supervisor, LAS, and EHSO immediately.

Mosquitoes
1.

JABSOM Facilities shall maintain the buildings and grounds according to the general
JABSOM Kaka’ako Pest Management Plan to prevent, identify, monitor, and eliminate
mosquito-breeding sites and to prevent wild mosquitoes from entering the research
building. Refer to the General Plan. If wild mosquitoes are able to enter the building, there
are several safeguards that prevent the wild mosquitoes from contacting infected animals
or inoculated cultures; refer to the specific protocol SOPs.

2.

ABSL-2 and BSL-2 protocols involving mosquitoes will include specific plans for
monitoring mosquitoes. In addition to the engineering and work place controls,
researchers may use blue light zappers, sticky tapes, baits, etc.; refer to specific protocol
SOPs.

SPECIFIC PROTOCOL IPM
Specific IPM shall be protocol driven.
Arboviruses

1. Users of ABSL-3 and BSL-3 will routinely inspect the labs for signs of insect infestations and
notify JABSOM Facilities through a Work Order Request to investigate and trap or treat
insects that are found in the building or the surrounding campus grounds.
2. Hanging the sticky mosquitoes’ trap is required
3. Users will keep the ABSL-3 and BSL-3 lab clean and make sure there is no standing water
container in order to disrupt the reproductive cycle of the mosquitoes.
4. Animal inoculation will only be done in the BSC.

There are three potential Flaviviruses mosquito vectors in the Hawaiian Islands,
Culex quinquefasciatus, Aedes albopictus and Aedes (Ochlerotatus) japonicus. The first
two are ubiquitous and occur on all islands, including Oahu. Ae japonicus has recently
been introduced to the Big Island, where its distribution is still relatively limited.
Moreover, JABSOM Facilities provide building, campus wide monitoring, and
protection. The following is the Facilities Management Plan.
Many pests can mechanically transmit disease pathogens and compromise the research
environment. As such, integrated pest management (IPM) is an important part of managing a
Research Facility. Consequently, it is the policy of the JABSOM Facilities to reduce or eliminate
the potential for pest breeding, harborage and entrance to the research facility
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RECORD KEEPING AND PROGRAM EVALUATION
1.

Visual sightings or other evidence of any pests shall be reported to the Lab
Manager/Supervisors and EHSO immediately and shall be documented.

2.

Reports communicated verbally and in writing concerning pest activity will be recorded and
kept on file by Lab Manager/Supervisors, Facilities, and EHSO.

3.

The Laboratory Director, JABSOM Facilities, and EHSO shall also maintain inspection
results for review.

Quality assurance and program review must be performed to provide an objective, ongoing
evaluation of pest management activities. EHSO is responsible for evaluating the effectiveness
of all pest control procedures implemented and approving or redirecting efforts to control pests
found.
JABSOM KAKA’AKO CAMPUS BUILDINGS AND GROUNDS
1. Building occupants should routinely inspect their work areas for signs of insect infestations
and notify JABSOM Facilities through a Work Order Request to investigate and trap or treat
insects that are found in the building or the surrounding campus grounds.
2. JABSOM Facilities will contact a Licensed Pesticide Contractor on an as-needed basis to
inspect, verify and take proper treatment to eradicate insects in areas that are affected as well
as other areas of the campus. The Contractor shall meet with JABSOM EHSO to discuss the
pesticide to be used and application to ensure all EPA FIFRA requirements and guidelines are
followed and to ensure the safety of the JABSOM Kaka’ako occupants.
Safety: Every effort must be made to insure that pesticide application/exposure is held to a
minimum to insure the safety and welfare of JABSOM Kaka’ako Occupants and Research
Projects.
Preventive applications of pesticides are not encouraged in any University Facility. As
such, pesticide application(s) are restricted to areas where pest populations cannot be
controlled by other means.
3. JABSOM Facilities shall monitor the Pesticide Contractor to insure treatment was
administered safely and effectively.
4. If there are signs of rodent infestations in the buildings or on the grounds, contact Facilities
and complete a Work Order Request.
All unaccounted for lab rodents shall be reported to EHSO, Security, and Facilities immediately.
REDUCING THE NUMBER OF MOSQUITOES ON THE JABSOM KAKA’AKO GROUNDS, NEAR BUILDING
ENTRANCES, AND IN THE BUILDINGS
Proper sanitation, good housekeeping, and good building maintenance are key to keeping
insects and rodents from entering the buildings.
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Draining sources of standing water reduces possible breeding areas. In addition, larvicides (to
control breeding areas) and other pesticides may be used to reduce mosquito populations.
•
•
•
•

•

JABSOM Facilities shall respond to any standing water problems in the landscape on
campus.
JABSOM Facilities shall schedule preventive maintenance on gutters and downspouts and
the fountain in front of the Medical Education Building.
Potential mosquito breeding areas (wetter areas of landscaping, etc.) shall be inspected
periodically and treated with pesticides when mosquito presence is reported. These “trouble”
areas shall be monitored periodically to ensure there are no breeding mosquitoes.
Trash, recyclables, and discarded equipment and materials must be contained in the trash
compactor or promptly removed from all collection areas. Any spilled trash outside of the
trash compactor shall be reported to JABSOM Facilities and Custodial staff shall promptly
remove the trash.
The checklist below is provided to JABSOM Facilities to identify and eliminate breeding sites
such as empty containers, puddles on construction sites and areas of poor drainage.

RECORD KEEPING AND PROGRAM EVALUATION
Visual sightings or other evidence of any pests reported to the Facilities shall be
documented. Reports communicated verbally and in writing concerning pest activity will be
recorded and kept on file by Facilities.
Quality assurance and program review must be performed to provide an objective, ongoing
evaluation of pest management activities. Facilities is responsible for evaluating the
effectiveness of all pest control procedures implemented and approving or redirecting efforts to
control pest found.
JABSOM FACILITIES CHECKLIST
Grounds - Lawn & Soil

Are there low spots or potholes that hold water after a heavy rain?

Are ditches and storm water drainage areas free of trash and debris?

Are there any areas where standing (stagnant) water can be found
regularly?
Grounds - Other

Does water collect in the bottom of trashcans or the trash compactor?

Does water collect in plant containers?

Is there anything else in, on or near the building that is likely to hold
water after a heavy rain?

Is the trash compactor area maintained:
-is trash spilled outside of the trash compactor promptly removed and
placed into the trash compactor?
-is the surrounding area cleaned?
Roofs

Do leaves and debris collect easily on the roof or roof drainage
systems?

Is drainage system clear and working properly?

Does water tend to pool anywhere on the roof or in the drainage
system?
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Fountain

Is water in the decorative fountain moving or standing still?

Is the water treated with the appropriate amount of chlorine?
Neighborhood

Are there nearby construction sites that may have potholes or low-lying
areas that would retain water after a heavy rain?

Is there anything else (ex. Tires, birdbath) on an adjacent property that
would be likely to hold standing water?
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Appendix 2 – SOP for Tsunami

SOP for tsunami in ABSL-2 and BSL-2
1. If working in a Biosafety Cabinet (BSC)
a.
b.
c.
d.
e.

Seal all open cultures (this includes putting animal carcasses in a sealed or
disinfectant filled container).
Cover pipette trays.
Carefully remove your outer gloves, and leave them in the BSC.
Close the sash to the lowest possible position.
If time permit, animals will be sacrificed as well as infected culture by autoclaving.

NOTE: If you believe that you are in immediate danger from tsunami, DO NOT performs the
procedures described for the BSC and immediately exits the building. The Isocage™ systems,
which house the animal, are waterproof and without power supply, the animal will die in 15
minutes due to suffocation. Freezer and incubator are waterproof. Therefore infected material
will not spread into the environment. In worse case scenario when salt water can get into these
equipment’s, salt water will kill all these infected cultures and animals.
2. If you are working outside of a cabinet, close up any equipment/appliances you are working
with.
3. Just prior to leaving the barrier:
a.
Animal suites: discard shoes, gloves, and mask
b.
Virology suites: discard lab coat, gloves
4. Proceed out of the building towards the designated exits according to your JABSOM
evacuation plan.
6. Stay at the designated evacuation gathering areas and wait for further instruction from
Emergency personnel.
7. If the situation is cleared, and the building can be re-occupied, return to your labs (under the
appropriate conditions), and finish/clean up your work.
8. At your earliest possible convenience fill out an Incident Report if a potential exposure
occurred.
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Appendix 3 - Bomb Threat/Suspicious Package SOP
BOMB THREAT/SUSPICIOUS PACKAGE
•

•

Called in Bomb Threat
o DO NOT hang up on caller
o Keep them on phone for as long as possible and get as much info as possible
o Once caller hangs up, contact Security
Suspicious Package
o DO NOT open or move package
o Vacate area and notify Security and Biosafety Program
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Experimental Procedure for Inoculation of SARS-CoV-2 into Mice and Cell Culture
All the procedural manipulation of mice and/or cell culture testing will be done inside a
Class II Bio-safety Cabinet (BSC). Skilled and trained researchers will do all manipulation.
Each investigator will have had prior experience working with animals and will be able to
detect abnormal behavior and understand proper handling techniques of mice and cell
culture. They will follow the safety regulations set by IACUC and University of Hawaii
Biosafety office and Office of Research Compliance.
Suckling mice (pups) 2-4 days old will be used to grow the potential virus contained within
the diagnostic samples obtained from humans, mosquitoes, and animals. Suckling mice
are considered a highly sensitive method for virus isolation and inoculation of this age of
mice is a standard, classical laboratory technique that has proven effective for decades of
research. Most Arboviruses can replicate well only in a living animal host according to
Topley and Wilson’s Microbiology and microbial Infections 10th Edition vol.2, p1050.
In the diagnostic procedures to identify biological specimens, a two track parallel testing
system will be employed which includes both and in vitro (in cell culture) and in vivo (in
animals) methods for the isolation unknown agent as shown in Figure 1.
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This dual, parallel approach assures the broadest coverage for isolation of virus
regardless of the type of biological specimen submitted for screening and can be
accomplished in a timely fashion. In the animal portion of this approach, the suckling
mice will be inoculated intracranially. During this in vivo incubation period the
investigators will be looking for signs of viral infection. Simultaneously the cell culture
phase will include inoculation of both mammalian and arthropods cell systems and
further testing of samples by Polymerase Chain Reaction (PCR) using broad group
primers. Visual observation of viral activity can be seen in cell cultures by a microscope
and further identification is possible with the aid of immunofluorescent staining,
Enzyme-linked Immuno Sorbent Assay (ELISA) and Electron microscopy.
About 15-35 pregnant female Swiss Webster mice will be utilized for each investigation.
These mice will either be purchased from a certified Specific Pathogen Free (SPF)
vendor or will be bred in the Kaka’ako Vivarium Level 2 and transferred into the ABSL-3
when appropriate. Please see SOP # 2 for receiving pregnant females Mice from LAS
and transfer into the ABSL-3. Prior to transfer into the ABSL-3, the mothers will be
transferred to a total bio-containment, individually housed cage. Isocage™ information
is detailed in Appendix 6 and in the Daily Husbandry and Observation Prior to
Inoculations SOP #3. Two to three days after birth, the pups be will be inoculated
intracranially (IC) with 20 uL of the suspected, unknown, viral sample (See SOP # 5
Inoculation). This type of inoculation will allow the virus, if present, to replicate in the
animal host. After the inoculation procedure, pups will be gently returned back into the
mother’s Isocage™. The pups will be closely monitored twice daily post inoculation for
any signs or symptoms of a viral illness. See SOP # 6 for Post Inoculation Observation
and Husbandry and Daily Site Log.
If we find by either in vivo or in vitro methods that the agent isolated belongs to a
family of viruses in a higher biosafety level, is a Select Agent, or if we cannot
identify the agent, the research on this agent will cease immediately. Appropriate
actions will be undertaken: the principal investigators will communicate and
consult with Research Compliance, JABSOM Biosafety Officer, the IBC, and LAS
within 24 hours of the determination. CDC, and/or APHIS, and Hawaii Department
of Agriculture will be informed within 7 days, and a permit for the viral agent will
be applied for if agent permit is not already in possession. The agent, and all
cultures generated from this research, will be sent to the Special Pathogens
Branch, CDC Atlanta or to the Boston National Laboratory in Boston. Please see
Standard Operational Procedure # 8 detailing the packaging and shipping out of
infectious agents. If after consultation among investigators, the Research
Compliance Officer, the JABSOM Biosafety Officer, CDC, and USDA, the viral
agent isolated is a Biosafety Level 4 agent, or deemed to pose too great a risk to
continue to safeguard or ship to the previous listed agencies, then the materials
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generated from the experiment will be destroyed and documented as such and
witnessed by the Investigators, the Research Compliance Officer, and the
JABSOM Biosafety Officer.
The inoculated sucking mice and their mothers will be housed in the ABSL-3 in the
Isocage™ cage and rack system. The IsocageTM is a hermetically sealed, individually
ventilated cage (IVC) that creates absolute containment comparable to that obtained by
other types of isolators, while at the same time maintaining the simplicity and ease of
use typical of IVCs. The IsocageTM features a HEPA filter on the exhaust valve
protected by a pre-filter, in addition to a HEPA filter at the cage level, the air is then pulled
through another pre-filter and HEPA filter at the rack level, GUARANTEEING TRUE
BIO-CONTAINMENT AT EVERY LEVEL! The HEPA filter and the pre-filter can be
removed and quickly changed when the cage is open and in a protected environment.
The IsocageTM guarantees a stable, lasting hermetic seal under both normal working
conditions and also when the cage is removed from the rack. The hermetic seal is so
efficient, that if the cage is removed from the passive air flow of the rack system, air flow
in the cage will cease, and the oxygen supply within the cage will be depleted within 15
minutes, which results in further reassurance of aerosol containment regardless of
whether the cage is docked in the rack system.

If during the course of the research, three or more of the pups within a litter show signs
of viral infection such as hunched, hyperactivity, hind limb paralysis, ataxia and failure to
thrive, they will be humanely euthanized by cervical dislocation to prevent unnecessary
pain and suffering. Immediately following death, animals will be placed into an ultra low
temperature freezer. The carcasses will be thawed at a later date in order to harvest the
brain or liver tissues (the former by means of needle/syringe aspiration the latter by use
of forceps and scissors) from which the infectious virus will be extracted by
homogenization in a diluent. All remaining infectious wastes generated from the ABSL-3
(animal tissues, contaminated bedding, unused feed, sharps, and other disposables)
will be transported in a red biohazard containment bags and placed directly into the
autoclave for immediate sterilization. If there are no visible signs and symptoms of
illness and disease among the litter after two weeks, we will terminate the experiment
by euthanizing all the animals using cervical dislocation technique. The carcass will be
properly contained in a red biohazard containment bag, transported in a leak proof
container, inventoried, and held in an ultra low temperature freezer until placed into the
autoclave for immediate sterilization. Please see SOP # 7 for carcass and waste
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disposal guidelines. The non-disposable surgical tools will be chemically neutralized in
a 10% bleach solution for a minimum of 15 minutes, then rinsed in water and placed
into a pan for autoclaving. The disposable surgical tools and sharps will also be
chemically neutralized in 10% bleach solution for a minimum of 15 minutes, then placed
in a rigid, biohazard sharps container, which once full, will be autoclaved and then
disposed of in accordance with current EHSO guidelines (please see Kaka’ako High
Containment Sharps Disposal Plan).
To validate the function of the autoclave and ensure proper sterilization by reaching
appropriate temperature, pressure, for appropriate duration, a Class V Integrator will be
placed in a minimum of two locations along with the waste during the autoclaving cycle.
After the cycle is completed, the Class V Integrator strips are collected and verified for
proper sterilization and stored in the autoclave log book.
Spills related to feed, feces, water, urine, bedding will be cleaned immediately as in
SOP# 9. The ABSL-3 also will undergo weekly maintenance both sanitary and safety as
noted in SOP#10. The specific routine for exit and entry of the ABSL-3 is also included
in the following documents and is further separated into two types of entry and exit:
active and passive, as determined by the activities conducted and the risk involved with
such activities. This delineation will be shown mostly in the level and amount of
personnel protection equipment (PPE) portion of these SOPs.
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SOP #1: RECEIVING AN INFECTIOUS PACKAGE CONTAING BIOSAFETY LEVEL 3
PATHOGEN
1. Email and voice communication from the researcher with Dr. Nerurkar concerning
his/her finding about the shipping of the pathogen will be documented.
2. Either World Courier or FedEx will send Coronavirus to Hawaii. The sender and the
carrier will follow all standard safety measures. The sender will provide us with a
tracking number so that we can track the location of the package containing the
agent at any given time.
3. The agent will be backed in an air sea Biopack. This container 4G/ class 6.2 is
suitable for all infectious substances under I.C.A.O. class 6.2, US DOT and IATA.
This container will be placed in another container and labeled with an infectious
substance, universal biohazard symbol, and UN dry label and accompanied by
documented paperwork.
4. The specific information about the arrival of the agent at Honolulu can be found
electronically using the given tracking number. The airport quarantine office of
Hawaii Department of Agriculture will call us as the packaged is cleared by
inspection.
5. Arrival of the package to the Kaka’ako Biosciences Building:
a. The package will be delivered to Kaka’ako on working days between 8 AM
and 5 PM by the courier. The mailroom personnel or building security
personnel are not to receive, or in any way handle the package. Their only
response is to notify Dr. Vivek R. Nerurkar at (808) 692-1668 or (808) 7536961, or trained biocontainment personnel employed the Department of
Tropical Medicine, Medical Microbiology, and Pharmacology. If neither Dr.
Nerurkar is available, the package will be refused.
b. Alternatively, the package can be picked up by the airport regardless of
the time or holiday.
c. The package must have the HDOA stamp of inspection on the package
otherwise HDOA will be notified. We will place the packaged in a secure
freezer in the JABSOM biocontainment and await instructions.
d. If the package is on dry-ice and is near empty, or noticed to have a low
amount of dry-ice will open the outer package and replenish, store in a secure
area, and wait for further instruction from HDOA.
6. The package now will be handled by the following methods regardless of the route of
its arrival at the Kaka’ako Biosciences Building.
a. The package will be carried to the BSL-3 biocontainment facility. This will be
done by the coordination of two authorized staff. One will carry the package and
the other staff will open the doors leading to the BSL-3 biocontainment
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facility. The package will be immediately brought to the BSL-3
biocontainment facility and placed directly in the interlocked pass through.
The package remains there until it is picked up on the ABSL-3 side of the
pass through after the surface of the packaged is chemically disinfected.
b. After personnel have donned appropriate PPE, the package will be carried
through the other door secured by Edstrom lock system to get into the ABSL-3
and into suite A or suite B. The package then will be placed into a biosafety
cabinet (BSC). The investigator working in the BSC will remove the outer wrap
and packaging materials. The inner small package (4G/ 6.2) will be chemically
disinfected by spraying the surface with a 10% bleach solution.
7. The 4G/6.2 packages will be placed in the locked freezer until the experimental
procedures can be conducted. The outer package material left in the BSC will be
placed in a red autoclave bag and placed directly into the autoclave in the ABSL-3
facility.
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SOP #2 RECIEVEING PREGNANT FEMALE MICE FROM Animal and Veterinary
Services (AVS)
1. Rodents will be procured from approved commercial vendors of known specific
pathogen free (SPF) status.
2. All shipments received by Laboratory Animal Services (AVS) will be assigned a
unique AVS number on the corresponding Historical Data Sheet (HDS) that will
be provided by the AVS office. The AVS number will be noted on the Chain of
Custody Form.
3. Animals will be tracked internally by AVS through Granite Cage Cards.
4. The mice used for experiments will be time-pregnant animals, and will be
acclimated 1-3 days in the Vivarium after arrival for the purpose of physiological,
psychological, and nutritional stabilization before their use.
5. AVS will have IsocagesTM and bedding ready before the shipment and arrival of
the pregnant female mice.
6. AVS will receive the mice in the shipping container and will disinfect the box at
the Vivarium airlock.
7. When ready to receive the pregnant female into the ABSL-3 suite, the AVS
Facility Supervisor or the designee will be contacted with at least 24hrs prior
notice to arrange the date and time of transfer from the Vivarium into the ABSL-3.
8. Mice will be transferred into clean IsocagesTM while in the vivarium just prior to
be taken into ABSL-3.
a. The IsocagesTM microisolator tops should not be placed tightly on the cage
bodies until the cages are docked to their racks. Otherwise, because of
the tight seal created by the microisolator top and the cage body, the mice
will suffocate within 15 minutes of the microisolator top is secured while
not docked to its air supply from the motor on the rack.
9. Prior to transport of the pregnant female mice to the dedicated ABSL-3 lab, the
AVS staff will be consulted regarding the following:
a. Number of cages
b. Live animal labels on the cage
c. Granite cage cards present and accurate
d. Integrity of the cages (proper filters tops, holes , deformation, wetness
e. Record of Condition/Behavior of pregnant female mice
10. Pregnant female mice are then transported from the holding room into the ABSL3 facility.
a. It is very important to note that any mice that have been accepted and
transported to the ABSL-3 lab will not, for any reason, be returned back to
the AVS holding area. The mice enter the ABSL-3 facility, and do not
leave the ABSL-3 facility alive.
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11. The IsocagesTM will be immediately passed into the ABSL-3 lab via the shower/
change hallway. A person wearing proper PPE should be ready to receive the
animals inside the ABSL-3 lab in order to expedite the process.
12. Once inside the ABSL-3 lab, research personnel will inspect each cage and
inspect the mice. The number of mice will be verified against the Granite cage
card and the condition of the mice will be noted.
13. Personnel will secure the microisolator tops to the IsocagesTM bodies and
immediately dock it to its rack, ensuring that the motor is on and providing
air supply to the cages. The cages containing the mice will remain until the
completion of the experiment.
14. Once the pregnant female mice have given birth, the number of suckling mice will
be recorded on the Granite cage card and on the husbandry log sheet. A
‘Suckling Mouse Log’ will also be maintained by the investigators and kept on
record.
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SOP #3 DAILY HUSBANDARY AND OBSERVATIONS PRIOR TO INNOCULATION
Daily husbandry and observations of animals must be recorded in the husbandry log
sheet.
1. Check mice for vitality (healthy dieting, smooth coat, absence of injury, etc.) and
note any abnormalities.
2. Ensure mice have eaten food daily and replenish feeders as they become low
(3/4 empty). Feeders will not be near feces and urine and will be washed and
sanitized bimonthly. Feed will be placed in a sterile container located at the
housing site (See Feed Storage SOP #4).
3. Check water bottles daily and replenish with fresh water as they become low (1/2
empty). Water should be clear and will not be placed near feces and urine. To
avoid microbial cross-contamination, water bottles will be replaced or refilled with
potable, uncontaminated water and returned to the same cage from which they
were removed. Water bottles will be washed and sanitized bimonthly.
4. The cages will be checked daily and will be changed after two weeks, depending
on animal numbers cage sizes, urinary, and fecal output, and experimental
conditions.
5. Cages will be decontaminated every two weeks.
6. Temperature and humidity levels will be monitored daily via the Edstrom
Watchdog system, and logged on the housing site an electronic version of the
Daily Husbandry Record daily. Room temperature should be 18-26°C and room
humidity should be 40-70%. If temperature or humidity ranges are
compromised, report to AVS immediately so a veterinarian can evaluate the
impact on the animal’s health and well-being.
7. Proper ventilation will be checked and maintained in the room via the Edstorm
Watchdog system. At a minimum, the room should be receiving 10-15 fresh-air
changes per hour. Record ventilation check on housing site log. Contact the
AVS veterinarian and Facilities management if ventilation is poor.
8. Inspect all lighting fixtures to ensure working condition. Lighting should be
adequate for vision and for neuron-endocrine regulation of dineural and circadian
cycles. If lighting is poor, gently move cages and mice to areas of better lighting
and contact the AVS veterinarian and Facilities Management.
9. Listen to for any unnecessary noise that might startle the mice and
appropriately take action to minimize it.
10. Any problems with maintaining the conditions specified in this SOP will be
brought to the immediate attention of the Principle Investigator and the Attending
Veterinarian.
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Dr. Vivek R. Nerurkar, PhD

Suckling Mouse Log
Month:
Building:

Date Mother was
Received

Year:
Room:

Date of
Conception

Number of
Suckling Mice in
Litter

Protocol #:

Abnormalities

Intended Use

Initials
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SOP #4 FEED AND STORAGE
1. A 5 gallon sterile food container will be used to store a maximum of 20lbs of
feed obtained from AVS. This container will remain at the preparatory area of
the ABSL-3 at all times and will not be placed for any reason in the isolation
suites.
2. Obtain rodent chow, such as Lab Rodent Diet 5001 from AVS and place into
the sterile container and note the date received and expiration date on the
Feed Storage Log.
3. Report to AVS and the attending Veterinarian if feed appears to be
discolored, contaminated, or unusual.
4. Stock chow will be stored in a covered, labeled container including the milling
date for the food, and kept in the Preparation Room of the ABSL-3 animal
suites. Rodent food must be discarded if it is older than six months past the
milling date. AVS will keep it filled as needed.
5. Each time feed is removed from the container, record the date of removal, the
approximate amount of feed taken out, and the relocation of the feed to an
appropriate cage onto the Feed Storage Log.
6. The rodent chow will be fed ad libitum, in quantities sufficient to last two days
(at 5 grams of chow per day per adult mouse).
7. Sterilize the 5-gallon food container every month, removing or discarding any
unused feed, and then cleaning with 10% bleach, made fresh daily or
Quaternary Ammonium compound (refer to Maintenance of Cleanliness and
Safety SOP) followed by sending the container to AVS for final washing by
the cage washer. Use new trash bags when new feeds are added to the
sterilized food container.
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SOP #5 INNOCULATION
All inoculations and tissue harvesting of suckling mice will be conducted in an approved,
certified biosafety cabinet. The inoculation of “unknown” diagnostic samples will be
conducted in the Class II BSC. Appropriate personal protective equipment (PPE) will be
used when entering the laboratory space. Refer to EHSO Infected Animal Policy for
additional information regarding general procedures for the use of infectious agents.
1. Inoculate the pups when given volume (10-20uL) of specimen by intracranial (IC)
route using a 0.5mL retractable sleeve syringe permanently attached to a 26-gauge
3/8” needle. Immediately after use and WITHOUT further manipulation the syringe
will be discarded directly into a puncture resistant sharps container inside the BSC.
The sharps container will be autoclaved and kept separate of regular trash
2. The injection is diagrammed below:

Note: Diagram shows injection site approximately 1cm away from optical nerve (as
indicated by the + sign). Although not depicted above, appropriate PPE will be worn at
all times in the Laboratory.
3. Return pups to the mother.
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SOP #6 POST INNOCULATION OBSERVATIONS AND DAILY HUSBANDRY
1. Observe for any sign or symptom of illness post inoculation at least twice daily.
2. Record any changes in the appearance, activity, and size of the suckling mice on the
daily record sheet (see Post Inoculation Daily Site Log).
3. Any pups showing signs of illness such a hunched, hyper activity, hind limb
paralysis, ataxia, and failure to thrive will be euthanized by CO2. If there are 3 or
more pups showing the above symptoms, we will euthanize the entire liter to prevent
unnecessary pain and suffering.
4. Euthanize pups will be frozen in ultra low temperature -80C freezer in the ABSL-3
freezer for future brain extraction. All pups that are frozen will be logged into the
ABSL-3 freezer carcass logbook.
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Post Inoculation Daily Site Log
Viral Study Record
Agent

Lab No.

Passage

From
To

Mice

Other

1 day
2R4 day
2R4 weeks
1

2

Field No.

Date

Purpose

Preparation
Dilution

Amount
0.02
0.03
1
3

4

5

No. Host/ Box

10 R
Stored
6

7

8

9

Diluent
M199/ 5%PBS
75% BAPS
POS
10

11

12

Titer per mL

13

14
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SOP #7 CARCASS WASTE AND DISPOSAL
1. On the completion of the experiment, all cages along with the bedding will be taken
directly to the autoclave in red autoclave bags and autoclaved at 121 C and 18 psi
for 1 hour. After the autoclave the cages will be placed on a cart in the autoclave
area and the AVS staff will pick it up from there.
2. All remaining infectious wastes generated from the ABSL-3 (unused feed and other
disposables will be transported in a leak proof container and directly placed into the
autoclave for immediate sterilization. All other non-consumables (forceps, surgical
scissors, etc.) will be disinfected in 10% bleach after use, collected in a separate box
and autoclaved for sterilization. Sharps such as needle etc. will also be autoclaved
in separate sharps designated box.
3. Nozzles from the feeder bottles will be removed and the water from the water bottles
will be discarded in 10% bleach. The bottles will then be placed in a rack and
autoclaved along with the IsocagesTM.
4. After the brain dissection the carcass and animal tissues will be collected in a
biodegradable autoclave bag safe to use in the tissue digester. The bag containing
carcasses will be properly labeled with the following information before being placed
in the -80C Ultra Low freezer located within the Preparation room in the ABSL-3:
a. Bag # (will link to a log book)
b. Room number
c. Date carcass placed in freezer
d. Principal Investigator (PI)
e. Type of animal waste
f. Number of animals
5. Arrangements and coordination must be made with the AVS staff 24 hours prior in
preparation for carcass disposal in the tissue digester (see Carcass Waste SOP in
JBF Biosafety Manual).
6. The Chain of Custody Form must be filled out by the PI or representative and then
faxed out to AVS. The completed form will stay in the ABSL-3binder to keep as
record.
7. The frozen carcass waste will be transported from ABSL-3 in consultation with AVS
staff and after AVS has received and accepted the competed Chain of Custody
Form.
ABS and ABSL-3 personnel will place the carcasses in the tissue digester.
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SOP #8 SHIPPING PACKAGES TO CDC
If we find that an agent belongs to a family of viruses in a higher biosafety level, a
Select Agent, or we cannot distinguish the agent family by our techniques, the research
on this agent will cease immediately.
The decision tree will be as follows:
Dr. Nerurkar will meet and discuss the data and come to the final decision whether or
not the unknown agent should be sent to CDC in consultation with the Research
Compliance Officer and the Biosafety Office. The consultation will take place within 24
hours. CDC, APHIS, and Hawaii Department of Agriculture will be notified within 7 days.
If the decision is to send to CDC, the infectious agent, animal tissue, and specimen for
pathology, cell culture generated from the research will be sent to Special Pathogen
Branch at CDC, Atlanta following the below packaging SOP.

“Transporting Infectious Substances Safely”, PHMSA, DOT
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Dr. Nerurkar will pack the 4G/ 6.2 containers in the BSC in either suite A or B of the
ABSL-3 and transfer the container to a dry ice box in the Preparation Room. The
package will be taken into the rear door of airlock room 126A. The package will be
chemically disinfected and will be picked up from the front door of the airlock. The
packages will then be transported back to the lobby of the BSB building where proper
labeling, address, and phone numbers are attached to the box. Documented paperwork
will accompany the package and an authorized carrier will pick up the package.
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SOP #9 MAINTENANCE OF CLEANLINESS AND SAFETY
The ABSL-3 laboratory will undergo weekly sanitary and safety maintenance that will be
conducted and logged as follows:
1. Disinfect bench tops and equipment with 10% hypochlorite solution (Clorox, made
fresh daily) or Quaternary Ammonium Compound. This will be immediately followed
by 70% Ethanol disinfection (stocks of these disinfectants kept under sink within
Suite).
2. Disinfect floors by mopping with the Swiffer™ mop.
3. Inspect safety devices such as eyewashes and emergency showers for operability
and document on log sheet.
4. Tidy and reorganize areas that appear cluttered and/or disorganized.
5. Hazardous biological, chemical, or physical agents WILL NOT BE STORED WHERE
ANIMALS ARE HOUSED. Remove any of these agents if they are found.
6. Log activities and observations regarding cleanliness and safety (See Cleanliness
and Safety Log)
7. Half-yearly disinfection of feed storage containers will be conducted as described
above for bench tops and equipment.
8. See Spill Clean-up SOP regarding spills.
9. In the event of an emergency, quickly secure animals and experimentation and
evacuate (See Emergency Procedure SOP).
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SOP #10 SPILL CLEAN UP
All mouse related dry and wet spills (feed, water, bedding, feces, and urine) in the
ABSL-3 laboratory will be presumed infectious and will be cleaned immediately as
followed:
1. Disinfect the spill with 10% hypochlorite solution (Clorox bleach, made fresh daily) or
Quaternary Ammonium Compound and allow the disinfectant to soak with the spill
for a minimum of 10 minutes.
2. Clean up the spill area with paper towels and dispose of the waste in an appropriate
biohazardous waste bin.
3. Follow the spill area with fresh 10% hypochlorite solution (Clorox) or disinfectant
solution and wipe immediately for disposal into a biohazardous waste bin.
4. Use 70% Ethanol in the spill area and wipe up with paper towels to complete
disinfection.
5. For larger spills greater than 10 mL use the designated spill kits located in the ABSL3 Preparation Room.
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SOP #11 LIQUID WASTE MANAGEMENT
All liquid waste generated during manipulation within the Biosafety Cabinet is chemically
neutralized with no less than 10% sodium hypochlorite solution, made fresh daily.
Contact time with the chemical neutralizer is to be no less than 20 minutes. Once the
effective neutralization period elapses, the solution is diluted with water to an
appropriate neutral pH level as indicated by the use of pH strips located in the sink area,
and disposed of down the drain in the Manipulation suite.
Before work begins and also upon completion of work within the Manipulation Suite, a 50
mL drain disinfectant (typically 5% quaternary ammonium compound solution) is placed
in the sink traps to ensure that no infectious waste is able to reach the wastewater. The
use of the disinfectant solution also provides the added assurance that no insects or
unwanted pests could climb up through the drainpipes into the laboratory.
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SOP #12.1 AND #12.2 ABSL-3 ENTRY PROCEDURES
12.1 ACTIVE ENTRY
ACTIVE Definition: all activities that involve opening of animal caging
Entrance into the ABSL-3 Anteroom
1. Show ID to Security and sign in the ABSL-3 Log book at the Security desk.
2. Pass keycard over reader at Vivarium hallway door and touch finger on biometric
sensor.
3. Make sure to step firmly on the tacky matt once inside the door to remove dirt and
contaminants.
4. Enter and pass through the Vivarium locker room.
5. Don the Vivarium PPE: yellow gown, booties, and bouffant over your clothes
immediately after exiting the locker room and entering the Vivarium PPE corridor.
6. Enter your PIN to have access to the Vivarium, and proceed down the clean corridor
to the ABSL-3 area.
7. Once at the door of the ABSL-3, sign the ABSL-3 Log sheet, noting the date, the
time, your name, purpose of entry, the pressure reading of the Magnehelic, and the
name of escort if applicable. If reading of Magnehelic is above -0.05, then do not
enter until notification and permission granted from the Biosafety Officer (Hubert
Olipares 285-7619) and the Level 3 Lab Director (Vivek Nerurkar 753-6961).
8. Pass keycard over reader at hallway door and place your palm onto the biometric
reader to gain access into the Anteroom of the ABSL-3. Perform door check to
ensure proper latch of door closure.
9. NO PIGGYBACK POLICY ENFORCED. Each person must use his or her own
keycard to enter the ABSL-3 lab.
10. Enter the ABSL-3 Anteroom prior to shower area and doff the Vivarium gown and
bouffant. Hang these items on hooks near door and save for exiting of the ABSL;3.
11. Doff Vivarium booties.
12. Leave all personal devices on shelf.
13. Remove any watches or jewelry that may interfere and effect PPE coverage and
protection.
14. Change out of personal clothing into the ABSL-3 scrubs and designated shoes.
Hang personal clothing on hooks in shower area.
15. Don primary layer of gloves (black gloves).
16. Don two pairs of ABSL-3 booties.
17. Don either a PAPR or wrap-around blue gown, N95, and hair bouffant.
18. Don sleeves.
Entrance into the ABSL-3 Preparation Room
1. Check for the negative pressure of ABSL-3 Prep Room by pressing the down arrow
of the EDSTROM system and enter pressure in log with date and initials. If pressure
is more positive than -0.05, then do not enter the ABSL-3 facility until notifying the
Biosafety Officer (Hubert Olipares 285-7619) and Level 3 Lab Director (Vivek
Nerurkar 753-6961) and obtaining further instruction.
2. Enter your PIN to have access to the ABSL-3Prep Room. NO PIGGYBACKING!
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3.
4.
5.
6.
7.

REMEMBER TO PULL DOOR CLOSED BEHIND YOU AND PERFORM DOOR
CHECK.
Survey the room for any irregularities and lab cleanliness.
Check on autoclave, ultra-cold -80 freezer, and any other lab equipment located in
the Preparation Room,
Make certain that telephone is working and Fax machine is turned on.
If you are the first ABSL-3 user of the day, pour 50 mL disinfectant into the drain of
the Prep Room sink.
After finishing assigned tasks in the Prep Room, place items to be moved into your
assigned Manipulation Suite into a closed carrier container or the Transport Cart.

Entrance into the two ABSL-3 Manipulation Suites
1. Sign in the logbook placed outside your assigned ABSL-3 Manipulation Suite note
the date, time, name, and work to be done inside.
2. Check for any special PPE requirements posted at the door of your assigned
Manipulation Suite.
3. Check for negative pressure of ABSL-3 Manipulation Suite by pressing the
down arrow of the EDSTROM System. Also monitor the temp (should be
between 70-74 degrees F), humidity (should be between 40-60%), and air flow
(CFM, which should be).
4. Open metal plate on door and view interior of the suite to be entered to make
certain that entry into the Manipulation Suite is safe and not interfering with any
active manipulations being conducted.
5. Post Active Manipulation sign on Suite Door.
6. Enter your PIN to gain access to your assigned Manipulation Suite,
remembering that there is NO PIGGYBACKING. REMEMBER TO PULL DOOR
CLOSED BEHIND YOU AND PERFORM DOOR CHECK.
7. Work within the Manipulation Suite can begin adhering to the guidelines and
agent specific protocols that have received IACUC approval.
12.2 PASSIVE ENTRY
PASSIVE definition: all activities that DO NOT involve opening of cage
Entrance into the ABSL-3 Anteroom
1. Show ID to Security and sign in the ABSL-3 Logbook at the Security desk.
2. Pass keycard over reader at Vivarium hallway door and touch finger on biometric
sensor.
3. Make sure to step firmly on the tacky matt once inside the door to remove dirt and
contaminants.
4. Enter and pass through the Vivarium locker room.
5. Don the Vivarium PPE: yellow gown, booties, and bouffant over your clothes
immediately after exiting the locker room and entering the Vivarium PPE corridor.
6. Enter your PIN to have access to the Vivarium, and proceed down the clean corridor
to the ABSL-3 area.
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7. Once at the door of the ABSL-3, sign the ABSL-3 Log sheet, noting the date, the
time, your name, purpose of entry, the pressure reading of the Magnehelic, and the
name of escort if applicable. If reading of Magnehelic is above -0.05, then do not
enter until notification and permission granted from the Biosafety Officer (Hubert
Olipares 285-7619) and the Level 3 Lab Director (Vivek Nerurkar 753-6961).
8. Pass keycard over reader at hallway door and place your palm onto the biometric
reader to gain access into the Anteroom of the ABSL-3. Perform door check to
ensure proper latch of door closure.
9. NO PIGGYBACK POLICY ENFORCED. Each person must use his or her own
keycard to enter the ABSL-3 lab.
10. Enter the ABSL-3Anteroom prior to shower area and doff the Vivarium gown and
bouffant. Hang these items on hooks near door and save for exiting of the ABSL-3.
11. Retain Vivarium booties.
12. Leave all personal devices (cell phones, I-pods, etc) on shelf.
13. Remove any watches or jewelry that may interfere and effect PPE coverage and
protection.
Entrance into the ABSL-3 Preparation Room
1. Check for the negative pressure of ABSL-3Prep Room by pressing the down arrow
of the EDSTROM system. If pressure is more positive than -0.05, then do not enter
the ABSL-3 facility until notifying the Biosafety Officer (Hubert Olipares 285-7619)
and Level 3 Lab Director (Vivek Nerurkar 753-6961) and obtaining further
instruction.
2. Enter your PIN to have access to the ABSL-3 Prep Room. NO PIGGYBACKING!
REMEMBER TO PULL DOOR CLOSED BEHIND YOU AND PERFORM DOOR
CHECK.
3. Survey the room for any irregularities and lab cleanliness.
4. Check on autoclave, ultra-cold -80° freezer, and any other lab equipment located
in the Preparation Room,
5. Make certain that telephone is working and Fax machine is turned on.
6. If you are the first ABSL-3 user of the day, pour 50 mL disinfectant into the drain of
the Prep Room sink.
Entrance into the two ABSL-3 Manipulation Suites
1. Sign in the logbook placed outside your assigned ABSL-3 Manipulation Suite note
the date, time, name, and work to be done inside.
2. Check for any special PPE requirements posted at the door of your assigned
Manipulation Suite.
3. Check for negative pressure of ABSL-3 Manipulation Suite by pressing the down
arrow of the EDSTROM System. Also monitor the temp, humidity, and air flow
(CFM).
4. Open metal plate on door and view interior of the suite to be entered to make certain
that entry into the Manipulation Suite is safe and not interfering with any active
manipulations being conducted.
5. Enter your PIN to gain access to your assigned Manipulation Suite, remembering
that there is NO PIGGYBACKING. REMEMBER TO PULL DOOR CLOSED

Coronavirus Import Permit
ABSL-3 SOP

BEHIND YOU AND PERFORM DOOR CHECK.
6. Enter the Manipulation Suite to perform duties that do not involve active manipulation.
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SOP #13.1 AND 13.2 ABSL-3 EXIT PROCEDURES
13.1 ACTIVE EXIT
ACTIVE Definition: all activities that involve opening of animal caging
Exit Procedures for the ABSL-3 Manipulation Suite
1. When finished with any active manipulations, be sure to remove the manipulation
sleeving and the secondary glove and disposing of directly in the Biohazardous
Waste container nearest the BSC.
2. Clean BSC with 10 % bleach (made fresh daily) or 5 % quaternary ammonium
compound, dry and wipe down with 70% alcohol, allowing for the appropriate
contact time specific for each cleaning agent—10 MINUTES.
3. DO NOT turn on the UV light of the Baker Sterilguard Hood. This model hood
should be left on so that the suite exhausts properly and the proper negative
pressure is maintained.
4. Make certain that all waste generated for the day is contained within the Waste
Container and that the lid is closed. Spray the Waste Container down with 70%
Ethanol.
5. Note time finished in the BSC on the Logsheet.
6. Survey the area for any spilled bedding or irregularities in cleanliness. If
something is detected, please treat as a Biological Spill and decontaminate as
dictated in the Biological Spill SOP.
7. Add 50 mL disinfectant into sink drain to fill trap.
8. Survey and log all equipment in the Manipulation Suite before leaving—make
special note that the Isocage™ unit is functioning properly, reading at -100
Pascals, all cages are docked properly (noting that all yellow tabs are not
visible—yellow flag means docking is improper and must be addressed before
exit), and mice are behaving normally.
9. Inspect PAPR for any signs of contamination. If contamination is suspected,
spray surface with 10% bleach solution and wait for 10 minutes to allow for
chemical neutralization. After appropriate contact time has elapsed, spray with
10. Doff outer layer of booties before removing outer gloves.
11. Remove outer gloves and place in Waste Container.
12. Check for signage on the door for any further special instructions before exiting
suite.
13. Disinfected inner glove with 70% Ethanol.
14. Disinfect inner booties with 70% Ethanol spray just prior to exit.
15. Press release bar on the wall next to the door in order to open the door.
Exit Procedures for the ABSL-3 Preparation Room
1. Enter Preparation Room for decontamination. REMEMBER TO PULL DOOR
CLOSED BEHIND YOU AND PERFORM DOOR CHECK.
2. Note the time exiting the Manipulation Suite on the Logsheet.
3. Remove Active Manipulation sign from Suite door.
4. Survey and log all equipment in the Prep Room.
5. Check status of autoclave.
6. If leaving late in the day, add 50 ml drain disinfectant into sink drain to fill trap.
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7. Fax the appropriate husbandry logs, checklists, and laboratory notes.
8. Remove outer layer of booties, leaving only designated shoes or the Vivarium
booties.
9. Remove inner gloves.
10. Wash hands before exiting.
11. Press the release bar and exit the Preparation Room. REMEMBER TO PULL
DOOR CLOSED BEHIND YOU AND PERFORM DOOR CHECK.
Exit Procedures for the ABSL-3 Anteroom
1. Doff PAPR and fold, place in storage bin.
2. Proceed to the shower.
3. Depending upon Agent and SOP specifications, determine if shower is required.
4. Doff used scrubs and place in designated Waste Container for autoclaving and
laundering. If confident that scrubs were not contaminated, they can be folded
and stored in a large ziplock bag labeled with name, date, and agent and worn
again.
5. Doff designated shoes.
6. Don personal clothing and shoes originally worn into the ABSL-3.
7. Don the Vivarium PPE: yellow disposable gown, booties and bouffant over
personal clothing.
8. Make certain that the “clean” Vivarium booties originally worn into the Level 3
labs are again worn over shoes.
9. Exit shower.
10. Exit the ABSL-3 Anteroom, making certain to pull the door closed behind you.
REMEMBER TO PULL DOOR CLOSED BEHIND YOU AND PERFORM DOOR
CHECK.
11. Note time of exit on the Entry Logsheet.
12. Walk to the Vivarium exit, following the soiled corridor and reach the exit door
which leads back to the Locker Rooms.
13. Press release bar and enter the PPE corridor.
14. Remove and dispose of gown, bouffant, and booties. Dispose of in the properly
labeled containers.
15. Enter the Locker Room.
16. Wash hands inside Locker Room, then exit.
17. Exit the Vivarium
18. Return to the Security Desk and note time of exit in the ABSL-3 Logbook.
13.2 PASSIVE EXIT
Passive definition: all activities that DO NOT involve opening of cage
Exit Procedures for the ABSL-3 Manipulation Suite
1. Survey the area for any spilled bedding or irregularities in cleanliness. If
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2.
3.

4.
5.
6.
7.
8.

something is detected, please treat as a Biological Spill and decontaminate as
dictated in the Biological Spill SOP.
Add 50 mL drain disinfectant into sink drain to fill trap.
Survey and log all equipment in the Manipulation Suite before leaving—make
special note that the Isocage™ unit is functioning properly, reading at -100
Pascals, all cages are docked properly (noting that all yellow tabs are not
visible—yellow flag means docking is improper and must be addressed before
exit), and mice are behaving normally.
Inspect blue gown for any signs of contamination. If contamination is suspected,
doff gown before exiting and replace with clean gown (clean PPE are available
and stocked in a drawer in the Manipulation Suite.
Remove outer gloves and place in Waste Container. Check for signage on the
door for any further special instructions before exiting suite.
Disinfected inner glove with 70% Ethanol.
Disinfect inner booties with 70% Ethanol spray just prior to exit.
Press release bar on the wall next to the door in order to open the door.

Exit Procedures for the ABSL-3 Preparation Room
1. Enter Preparation Room for decontamination. REMEMBER TO PULL DOOR
CLOSED BEHIND YOU AND PERFORM DOOR CHECK.
2. Note the time exiting the Manipulation Suite on the Logsheet.
3. Survey and log all equipment in the Prep Room.
4. Check status of autoclave.
5. If leaving late in the day, add 50 ml disinfectant into sink drain to fill trap.
6. Fax the appropriate husbandry logs, checklists, and laboratory notes.
7. Remove outer layer of booties, leaving only designated shoes or the Vivarium
booties
8. Remove inner gloves.
9. Wash hands before exiting.
10. Press the release bar and exit the Preparation Room. REMEMBER TO PULL
DOOR CLOSED BEHIND YOU AND PERFORM DOOR CHECK.
Exit Procedures for the ABSL-3 Anteroom
1. Doff Blue Gown and fold with outer surface folded inward, place in storage bag,
label with name.
2. Doff bouffant.
3. Proceed through the shower.
4. Doff designated shoes if worn and replace with personal shoes worn in.
5. Don the Vivarium PPE: yellow disposable gown, booties and bouffant over
personal clothing.
6. Exit the ABSL-3 Anteroom, making certain to pull the door closed behind you.
REMEMBER TO PULL DOOR CLOSED BEHIND YOU AND PERFORM DOOR
CHECK.
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7. Note time of exit on the Entry Logsheet.
8. Walk to the Vivarium exit, following the soiled corridor and reach the exit door,
which leads back to the Locker Rooms.
9. Press release bar and enter the PPE corridor.
10. Remove and dispose of gown, bouffant, and booties. Dispose of in the properly
labeled containers.
11. Enter the Locker Room.
12. Wash hands inside Locker Room, then exit.
13. Exit the Vivarium.
14. Return to the Security Desk and note time of exit in the ABSL-3 Logbook.
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SOP #14 KAKA’AKO BSL-3 AND ABSL-3 SHARPS MANAGEMENT
1. Hypodermic syringes and needles will be issued only to authorized personnel, and
must only be used for research purposes.
2. Stocks of hypodermic syringes and needles will be secured in a secure place (e.g.,
locked drawer, cabinet, or room) with controlled access. Hypodermic syringes and
needles not in reserve, not in main stocks, and not in use must also be stored under
suitable locked conditions.
a. All work will be conducted with only one uncapped hypodermic needle at a
time. Keep uncapped needles and other sharps in view.
b. DO NOT place a needle cap in your mouth in order to remove the cap.
c. DO NOT leave sharps unattended.
3. Place a biohazard sharps container within an arm's reach of the area where sharps
are used. Position the biohazard sharps container low enough in the work area so
that you can readily visualize the opening. Biohazard sharps containers are
available for purchase from laboratory supply companies (e.g., Fisher, VWR, etc.).
4. Immediately dispose of a used hypodermic syringe and needle, as a unit, directly
into a sharps container, without any further manipulation. Avoid bending,
breaking, shearing, or removing needles from syringes. Likewise, dispose of any
broken glassware contaminated with biohazardous materials directly into a
biohazard sharps container. Store reusable sharps in a puncture resistant container,
to prevent accidental or unintentional contact. If contaminated with biohazardous
materials, reusable sharps should be stored in disinfectant solution until processed.
a. Sharps MUST NOT be disposed in the regular trash.
b. If vacutainers are to be reused, secure the hub of the needle in a sharps
container and unscrew it directly into the container.
5. DO NOT recap needles. Recapping of needles causes more injuries than it
prevents. However, if it is absolutely necessary to recap needles, for example, as
part of a protocol, you must use either:
a. A mechanical device such as forceps to replace the cap on the needle, or
b. Transport any recapped needles in secondary containers to prevent
accidental inoculation.
6. Avoid handling any broken, contaminated glassware directly by hand, even if
wearing gloves. Use a device such as tongs, forceps, brush and dustpan, or even
two pieces of cardboard.
7. Biohazard sharps containers will be disposed when they are 3/4 full. Secure the
containers to prevent leakage, punctures, and spillage during transport. Sharps
containers must be disposed through the UH-EHSO program.
a. Sharps containers must not enter the regular solid waste stream.
b. DO NOT overfill biohazard sharps containers.
c. DO NOT force a sharps item into a container, or retrieve a discarded item.
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SOP #15 EMERGENCY RESPONSES TO HVAC AND POWER FAILURE
Should a power outage or an HVAC failure occur at the University of Hawaii John
A. Burns School of Medicine at Kaka‘ako, these procedures will be followed:
POWER FAILURE
If a power outage does occur while you are working in the ABSL3 labs, these labs are
designed to run on back-up emergency power so you should not be affected. The backup power should maintain the negative pressure in the suites as well as in the
Isocage™ system. Additionally, the Isocage™ system is an independent unit, which
has its own back-up power—the UPS (Uninterrupted Power Supply) has the ability to
supply power to the Isocage™ system for 3 to 6 hours, independent of the building
systems, which will allow the Isocage™ to maintain negative pressure in the cages. If
building power is not restored within the 3 to 6 hour timeframe, the exhaust fans of the
Isocage™ will no longer function and the negative pressure of the Isocage™ will
continue to draw in environmental air until the pressure is equalized (becomes static,
NOT POSITIVE), at which point, the mice will have approximately 15 minutes of
Oxygen, and will then suffocate and perish. Note that no air is being exhausted from the
cage in this scenario and the DOUBLE HEPA filtration is still in place and functional.
HVAC FAILURE
The HVAC system is a redundant system consisting of two exhaust fans. When one fan
becomes inoperable, the backup fan should engage and become operational in just
moments. However, if both fans are not operating, the situation will be immediately
noticeable, as the suites will no longer hold negative pressure. You will immediately
hear the audible alarms, but also see the visual strobe alarms as well in all of the
different rooms making up the ABSL3 Labs. In addition the BSCs will also sound their
individual, independent alarms as well. The only exception will be seen in the Isocage™
system. The HVAC system failure will have NO effect on the Isocage™ itself. The
Isocage™ system has complete containment and filtration independent of the building
HVAC. The building HVAC serves as to help control the odors from the Isocages™
only, and is not necessary for Isocage™ biocontainment. In fact, there is a special
"thimble" connection between the Isocage™ exhaust and the building HVAC specifically
designed not to be airtight to prevent the interference of the building HVAC with the
Isocage™ function. Again, it is important NOT to have an airtight connection between
building exhaust and Isocage™ exhaust in order to prevent interference with the
Isocage™ airflow rates and pressure balance.
RESPONSE
However, regardless of the nature of the failure, you should immediately stop working
and start to secure any biological agents, animals, and/or chemicals. Depending upon
the ongoing procedures following steps should be taken:
1. While conducting following procedures, it is mandatory to wear N95 mask.
a. Inoculation: While inoculation, diagnostic samples are prepared in a 0.5
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mL syringe. In case of power failure immediately flush the syringe with
10% bleach. Place the animals back in the IsocageTM and seal them
immediate with the lid. Spray and wipe it clean with 70% ethanol and
immediately place them the IsocagesTM in the IsocagesTM cage rack.
Discard the syringe in the sharps container. Close the BSC sash
immediately and leave the suite. The diagnostic sample is
decontaminated and contained at this point.
b. Euthanasia: During this investigation mice are sacrificed followed by
tissue harvesting and processing in chilled isopentane. If the power failure
occurs before animal sacrifice, then immediately place the animals back in
the cage. Seal the lid and wipe the cage with 70% ethanol from outside
and place the cage in the IsocageTM rack. If the power failure occurs
during sacrifice, then immediately spray the mice with 10% bleach, cover
with paper towel and place in a red biocontainment bag. Dip surgical
instruments in the bleach. In case the power failure occurs during tissue
processing, discard any tissue harvested in the beaker with 10% bleach.
Dip the surgical instruments used to process the tissues in the bleach
solution. Close the BSC sash and leave the suite. The virus is contained
and decontaminated at this point.
2. Remember to close all BSC sashes.
3. Notify Security (692-0911 or 692-1911).
4. Disconnect all equipment that could be damaged by a power surge when
electricity is restored.
5. Turn off all appliances and other energy users to reduce the power requirements
for restoration.
6. If animals are currently housed within the Isocage™ system DO NOT UNPLUG
the unit, it has its own UPS and should not be unplugged.
7. Do not evacuate the building unless instructed to do so by emergency services
(HPD, HFD, and JABSOM Security). If you are instructed to evacuate the
building, use the emergency EXITs and go to a designated Evacuation Gathering
Area to await further instructions from emergency services. (See Diagram for
Designated Evacuation Gathering Area below).
8. If instructed to evacuate, follow SOP to exit the lab.
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APPENDIX #1 – PEST MANAGEMENT PLAN SPECIFIC FOR KAKA’AKO BSL-3
AND ABSL-3
The Kaka’ako, JABSOM, BSL-3 and ABSL-3 facilities infrastructure meets the
standards defined in the 5th edition of the BMBL. Similarly, all BSL-3 and ABSL-3
experimental practices, and containment practices will be adhered to as prescribed in
the 5th edition of the BMBL. The standard operation procedure (SOP) for conducting
research with Arboviruses is described in detail in the attached SOPs.
The encephalitic flaviviruses include West Nile, Murray Valley, and St. Louis
encephalitis viruses. All are zoonotic viruses with birds as the natural vertebrate host
and primarily Culex species mosquitoes as vectors.
Cx quinquefasciatus is a good vector of Arboviruses on the mainland, and has been
involved in both enzootic and epizootic transmission to birds. It is not known what role it
has played in transmission to humans. Arboviruses have been isolated from both Ae.
albopictus and Ae. Japonicis in nature on the mainland, but neither species have been
confirmed as vectors in nature.
The BSL-3 and ABSL-3 facilities at Kaka’ako are under negative pressure and are built
according to the CDC and USDA standards as defined in the 5th edition of the BMBL.
To enter the BSL-3 and ABSL-3, mosquitoes will have to cross seven doors, three of
which are under negative pressure. None of the above mentioned mosquitoes will
readily feed on in vitro cultures, and it is nearly impossible for them to access to
Arboviral infected animals in the ABSL-3 facilities. Moreover, for all arboviruses and
zoonotic agents research protocols, we will put several sticky mousetraps in the BSL-3
and ABSL-3 facilities and mosquito monitoring traps in the laboratory.
Following are the justifications for why wild mosquitoes cannot feed on infected cultures
and animals.
BSL-3
1. Viral infected cultures are always maintained in a closed system, such as covered
plates or screw cap flasks.
2. All infected cultures are manipulated in a hard-ducked biological safety cabinet
(BSC), which is under negative pressure and also generate air curtain at the opening
of the BSC. Mosquito will not able to cross over the air curtain and in the rare case if
they accidentally cross, it will be sucked in to the HEPA filter on the top of the BSC.
3. All infected cultures are maintained in closed plates and flasks, and are kept in a
double-door secured incubator.
ABSL-3
1. Animals will be inoculated only in the BSC cabinet, which is under negative pressure
and also generate air curtain at the opening of the BSC. Mosquito will not able to
cross over the air curtain and in the rare case if they accidentally cross, it will be
sucked in to the HEPA filter on the top of the BSC.
2. Isocages™, in which infected animals will be housed are hermetically sealed and
secured. Moreover, Isocages™ will only be opened in the BSC (refer to Isocage™
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instructions).
The ISOCAGETM is a hermetic individually ventilated cage (IVC) that creates a total
containment comparable to that obtained through isolators while at the same time not
losing the advantages of simplicity of use typical of IVCs as shown in pictures below.
The ISOCAGETM features a HEPA filter on the Exhaust valve protected by a pre-filter,
GUARANTEEING TRUE BIO-CONTAINMENT AT CAGE LEVEL! The HEPA filter and
the pre-filter can be removed and quickly changed when the cage is open and in a
protected environment. The IsocageTM guarantees a stable, lasting hermetic seal
under both normal working conditions and when the cage is removed from the rack.
With these physical barriers in place, mosquitoes cannot reach infected mice. In
addition to physical barrier, a Pest Control Plan is implemented as described below.
Pest control is best accomplished by maintaining good housekeeping. A good
sanitation program is fundamental to the control of vermin and pests, which includes
storage, collection, and disposal of solid wastes. Caulking of cracks and crevices in the
room is also important. Submit a work request via the Facilities Management Office
(http://jabsom.hawaii.edu/jabsom/departments/WorkReqForm.doc) to control vermin in
strict accordance with applicable laws and regulations.

General Pest Management Plan
The following describes the JABSOM Kaka’ako Plan for minimizing the risk of insects
and rodent vector transmission of hazardous agents from the Level 3 Facilities. Many
pests can mechanically transmit disease pathogens and compromise the research
environment. As such, integrated pest management (IPM) is an important part of
managing a Research Facility. The Plan relies heavily on the education and assistance
of JABSOM Facilities Staff who care for JABSOM buildings and grounds.
Consequently, it is the policy of the JABSOM Facilities to reduce or eliminate the
potential for pest breeding, harborage, and entrance to the research facility. Proper
sanitation, good housekeeping, and good building maintenance are key factors to
keeping insects and rodents from entering the buildings.
Insects
1. Users of ABSL-3 and BSL-3 will routinely inspect the labs for signs of insect
infestations and notify JABSOM Facilities through a Work Order Request to
investigate and trap or treat insects that are found in the building or the
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surrounding campus grounds.
2. Facilities will contact a Licensed Pesticide Contractor on an as-needed basis to
inspect, verify and take proper treatment to eradicate insects in the ABSL-3 and
BSL-3 areas that are affected as well as other areas of the campus. The
Contractor shall meet with EHSO to discuss the Pesticide to be used and
application to ensure all EPA FIFRA requirements and guidelines are followed
and to ensure the safety of the JABSOM Kaka’ako occupants. Pesticides may
only be applied when the lab is closed down for maintenance, i.e. there are no
active research being conducted.
Safety: Every effort must be made to insure that pesticide application/exposure is
held to a minimum to insure the safety and welfare of JABSOM Kaka’ako Occupants
and Research Projects.
Preventive applications of pesticides are not encouraged in any Research Facility.
As such, pesticide application(s) are restricted to areas where pest populations
cannot be controlled by other means.
3. Facilities shall monitor the Pesticide Contractor to insure treatment was
administered effectively.
Rodents
1. If there are signs of rodent infestations in the Level 3 Labs, the Users shall
inspect the areas and capture any rodents. Traps shall be placed throughout the
lab. The rodent shall be contained in the Level 3 Lab until an investigation
conducted by EHSO is concluded and decisions are made regarding testing the
rodent for infection, destruction of the rodent, surveying the facility for ports of
entry for rodents, decontamination of the facility, SOP evaluation and revisions
as necessary.
2. Careful records of all animals shall be maintained and any unaccounted for
rodents shall be reported to the Level 3 Manager and Supervisors, LAS, and
EHSO immediately
Mosquitoes
1.

JABSOM facilities shall maintain the buildings and grounds according to the
general JABSOM Kaka’ako Pest Management Plan to prevent, identify, monitor,
and eliminate mosquito-breeding sites and prevent wild mosquitoes from entering
the research building. Refer to the General Plan. If wild mosquitoes are able to
enter the building, there are several safeguards that prevent the wild mosquitoes
from contacting infecting animals or inoculating cultures refer to specific protocol
SOPs.

RECORD KEEPING AND PROGRAM EVALUATION
1. Visual sightings or other evidence of any pests shall be reported to the Lab

Coronavirus Import Permit
ABSL-3 SOP

Manager/Supervisors and EHSO immediately and shall be documented.
2. Reports communicated verbally and in writing concerning pest activity will be
recorded and kept on file by Lab Manager/Supervisors, Facilities, and EHSO.
3. The Laboratory Director, JABSOM Facilities, and EHSO shall also maintain
inspection results for review.
Quality assurance and program review must be performed to provide an objective,
ongoing evaluation of pest management activities. EHSO is responsible for evaluating
the effectiveness of all pest control procedures implemented and approving or
redirecting efforts to control pests found.
SPECIFIC PROTOCOL IPM
Specific IPM shall be protocol driven.
Arboviruses
1. Users of ABSL-3 and BSL-3 will routinely inspect the labs for signs of insect
infestations and notify JABSOM Facilities through a Work Order Request to
investigate and trap or treat insects that are found in the building or the surrounding
campus grounds.
2. Hanging the sticky mosquitoes’ trap is required
3. Users will keep the ABSL-3 and BSL-3 lab clean and make sure there is no
standing water container in order to disrupt the reproductive cycle of the
mosquitoes.
4. Animal inoculation will only be done in the BSC.
There are three potential Flaviviruses mosquito vectors in the Hawaiian Islands, Culex
quinquefasciatus, Aedes albopictus and Aedes (Ochlerotatus) japonicus. The first two
are ubiquitous and occur on all islands, including Oahu. Ae japonicus has recently been
introduced to the Big Island, where its distribution is still relatively limited.
Moreover, JABSOM Facilities provide building, campus wide monitoring, and
protection. The following is the Facilities Management Plan.
Many pests can mechanically transmit disease pathogens and compromise the
research environment. As such, integrated pest management (IPM) is an important part
of managing a Research Facility. Consequently, it is the policy of the JABSOM Facilities
to reduce or eliminate the potential for pest breeding, harborage and entrance to the
research facility.
JABSOM KAKA’AKO CAMPUS BUILDINGS AND GROUNDS
Building occupants should routinely inspect their work areas for signs
of insect infestations and notify JABSOM Facilities through a Work
Order Request to investigate and trap or treat insects that are found in
the building or the surrounding campus grounds.
1. JABSOM Facilities will contact a Licensed Pesticide Contractor on an as-needed
basis to inspect, verify and take proper treatment to eradicate insects in areas
that are affected as well as other areas of the campus. The Contractor shall meet
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with JABSOM EHSO to discuss the pesticide to be used and application to
ensure all EPA FIFRA requirements and guidelines are followed and to ensure
the safety of the JABSOM Kaka’ako occupants.
Safety: Every effort must be made to insure that pesticide application/exposure
is held to a minimum to insure the safety and welfare of JABSOM Kaka’ako
Occupants and Research Projects.
Preventive applications of pesticides are not encouraged in any University
Facility. As such, pesticide application(s) are restricted to areas where pest
populations cannot be controlled by other means.
2. JABSOM Facilities shall monitor the Pesticide Contractor to insure treatment
was administered safely and effectively.
3. If there are signs of rodent infestations in the buildings or on the grounds,
contact Facilities and complete a Work Order Request. All unaccounted for lab
rodents shall be reported to EHSO, Security, and Facilities immediately.
REDUCING THE NUMBER OF MOSQUITOES ON THE JABSOM KAKA’AKO
GROUNDS, NEAR BUILDING ENTRANCES, AND IN THE BUILDINGS
Proper sanitation, good housekeeping, and good building maintenance are key to
keeping insects and rodents from entering the buildings.
Draining sources of standing water reduces possible breeding areas. In addition,
larvicides (to control breeding areas) and other pesticides may be used to reduce
mosquito populations.
• JABSOM Facilities shall respond to any standing water problems in the
landscape on campus.
• JABSOM Facilities shall schedule preventive maintenance on gutters and
downspouts and the fountain in front of the Medical Education Building.
• Potential mosquito breeding areas (wetter areas of landscaping, etc.) shall be
inspected periodically and treated with pesticides when mosquito presence is
reported. These “trouble” areas shall be monitored periodically to ensure there
are no breeding mosquitoes.
• Trash, recyclables, and discarded equipment and materials must be contained in
the trash compactor or promptly removed from all collection areas. Any spilled
trash outside of the trash compactor shall be reported to JABSOM Facilities and
Custodial staff shall promptly remove the trash.
4.
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RECORD KEEPING AND PROGRAM EVALUATION
Visual sightings or other evidence of any pests reported to the Facilities shall be
documented. Reports communicated verbally and in writing concerning pest activity will
be recorded and kept on file by Facilities.
Quality assurance and program review must be performed to provide an objective,
ongoing evaluation of pest management activities. Facilities is responsible for
evaluating the effectiveness of all pest control procedures implemented and approving
or redirecting efforts to control pest found.
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APPENDIX #2 SOP FOR TSUNAMI IN ABSL-3 AND BSL-3
1. If working in a Biosafety Cabinet (BSC)
a. Seal all open cultures (this includes putting animal carcasses in a sealed or
disinfectant filled container).
b. Cover pipette trays.
c. Carefully remove your outer gloves, and leave them in the BSC.
d. Close the sash to the lowest possible position.
e. If time permits, animals may be sacrificed and infected cultures may be
autoclaved. NOTE: If you believe that you are in immediate danger from
tsunami, DO NOT perform the procedures described for the BSC and
immediately exit the building. The Isocage™ systems which house the animal
are waterproof and without power supply, the animal will die in 15 minutes
due to suffocation. Freezer and incubator are waterproof. Therefore infected
material will not spread into the environment. In worse case scenario when
salt water can get into these equipment’s, salt water will kill all these infected
cultures and animals.
2. If you are working outside of a cabinet, close up any equipment/appliances you are
working with.
3. Meet at the designated evacuation points.
4. Stay at the evacuation point and ensure there is full accountability for all personnel
that were in the facility. If individuals are missing do not re-enter the facility to find
them, but notify police or fire personnel of the number and identity of individuals
missing and where they were working in the facility. DO NOT LEAVE ; until you are
given the clearance to do so from Emergency Management.
5. If the situation is cleared, and the building can be re-occupied, return to your labs
(under the appropriate conditions), and finish/clean up your work.
6. At your earliest possible convenience fill out an Incident Report if a potential
exposure occurred.
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APPENDIX #3 R BOMB THREAT/SUSPICIOUS PACKAGE
SOP
BOMB THREAT/SUSPICIOUS PACKAGE
•

•

Called in Bomb Threat:
o DO NOT hang up on caller
o Keep them on phone for as long as possible and get as much
info as possible
o Once caller hangs up, contact Security
Suspicious Package
o DO NOT open or move package
o Vacate area and notify Security and Biosafety Officer

Attachment 8

List of SOPs included in this document
These SOPs are specific for SARS-CoV-2 research in the BSL-3. You must read and understand
general SOPs in the JBF Biosafety manual to conduct research in the JBF.
SOP 1: Entry into the BSL3 laboratory
SOP 2: Exiting BSL3 laboratory
SOP 3: Working with SARS-Cov-2 in the BSL-3 Suites
SOP 4: SARS-CoV-2 infection and cell harvesting in the BSL3
SOP 5: Viability assay of SARS-CoV-2 infected cells
SOP 6: SARS-CoV-2 plaque assay and neutralization assay
SOP 7: Movement of viable and nonviable SARS-CoV-2 between suite and preparation room
SOP 8: SOP for emergency conditions
SOP 9: Daily decontamination procedure for liquid waste
SOP 10: Spill Clean up
SOP 11: Kakaako BSL-3 sharps management
SOP 12: Emergency responses to HVAC and power failure
Appendix 1: Pest management plan specific for Kakaako BSL-3
Appendix 2: SOP for tsunami
Appendix 3: Bomb threat/suspicious package SOP

1

SOP 1: ENTRY INTO THE BSL-3 LABORTORY
Entrance in to the BSL-3 Anteroom
1.
Pass keycard over reader at hallway door and touch finger on biometric sensor.
2.
Enter hallway and proceed to end of hall.
3.
Before entry into the BSL-3 anteroom, check the Magnahelic gauge for a reading of 0.05 or greater (indicating increased negative pressure). Enter your name, date, time of
entry, purpose of entry, and the current reading of the Magnahelic. Note that the
pressure was appropriately negative and is a suitable range for entry. If the reading is
not sufficiently negative, you must call your PI and/or JBF Supervisor (Eileen Nakano
692-1612) and inform them of the insufficient pressure and obtain approval and further
instructions before entering.
4.
Ring the bell twice and wait for 15 sec. Make sure that no one is exiting the BSL-3 prep
suite before attempting to enter.
5.
Place keycard on the biometric reader.
6.
Place finger or thumb on top of biometric surface wait for green light to appear.
7.
Once again, be aware of persons that may be coming out of the BSL-3 prep suite. Do
not open the door if you see persons exiting the BSL-3 prep suite.
8.
Open door and proceed to the anteroom.
9.
Make sure that the door is closed.
10.
NO PIGGYBACK POLICY ENFORCED. Each person must use their own keycard to
enter the BSL-3 lab.
Please note: Do not bring personal items into the anteroom. NO BACKPACKS, NO PERSONAL
LISTENING DEVICES, CELL PHONES, LAPTOPS, BOOKS, ETC. Cardboard is not allowed in the
BSL3 facility. If using a cardboard box to transport items, transfer items and dispose of the cardboard
immediately.
Entrance into the BSL-3 Prep room
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Put on gown and shoe covers/designated shoes.
Check the Magnahelic which monitors the pressure of the Prep Room, making sure that
airflow is negative (-0.020 to -0.05). Sign Entry Log Sheet: enter your initials, date, time,
and pressure reading.
Place keycard next to the Biometric Palm reader.
Place your palm on Biometric reader to gain access into preparation room.
Open door and enter preparation room area.
Immediately don first layer of gloves.
Survey the room for any irregularities and lab cleanliness.
Check on autoclave, ultra-cold freezer (-80oC), refrigerator, and tissue culture incubator
readings.
If you are the first BSL-3 user of the day, pour 50 mL disinfectant into the drains of the
Prep Room sinks.
After finishing assigned tasks in the Prep Room, place items to be moved into your
assigned Manipulation Suite into a closed carrier container or the Transport Cart.
Move tissue cultures or virus stock into an assigned Manipulation Suite where work is to
be performed (refer to the SOP- Movement of virus between Manipulation Suite and
Prep Room).
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Entrance into the BSL-3 Manipulation Suite for SARS-CoV-2
1.
2.
3.
4.
5.
6.
7.

Check signage at the entrance of your assigned Manipulation Suite for agent specific
information.
Check Magnahelic to confirm negative pressure (approx) 0.05 inside the Manipulation
Suite. Note initials, date, pressure, and time of entrance in the Manipulation Suite
Logsheet, then enter the selected suite.
Place Keycard near biometric reader. NO PIGGYBACKING!
Enter Suite and place carrier container on to the counter. If using Transport Cart, move
through the door with the cart and place near the end of the counter.
Immediately don secondary gloves and disposable sleeves over your gown once fully
inside the Manipulation Suite.
Immediately wear N95 mask, bonnet and face shield.
Work can begin adhering to the guidelines of the Working in the BSL-3 Manipulation
Suite SOP.
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SOP 2: EXITING THE BSL-3 LABORTORY
1.
2.
3.
4.
5.

Clean BSC with 10% bleach (made fresh daily), dry and wipe down with 70% alcohol.
Switch on the UV and leave on for 20 min to decontaminate the BSC.
Add 1% bleach to sink to fill trap.
Remove N95 masks and face shield.
Clean the face shield with 70% alcohol twice and wait for 3 min between each cleaning step.
Start cleaning from inside out. Store face shield in a container in the SARS-CoV-2 suite.
6. Discard N95 mask if doing high-risk procedures. Save N95 mask appropriately if dong low-risk
procedures. There is a shortage of masks and PPE. Consult your supervisor.
7. Remove sleeves and outer gloves and place in wastes container.
8. Now exit from SARS-CoV-2 suite into the preparation room
9. Remove inner gloves and booties. Wash hands with soap and water for minimum 30 sec.
10. Exit preparation room
11. Remove gown in the anteroom
12. Sanitize hands with waterless hand sanitizer just before exiting the BSL-3 anteroom
13. Exit BSL-3 anteroom.
14. Wash hands with soap and water in the IBR corridor rest room.
15. Exit hallway in the BSB lobby
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SOP 3: WORKING WITH SARS-CoV-2 IN THE BSL-3 SUITES
1. Clean BSC with 10% bleach solution.
2. Dry and repeat cleaning with 70% alcohol and dry.
3. Switch on the UV in the BSC and UV-irradiate the BSC for 20 min.
4. Place supplies into the BSC; a covered trash pan, small beaker with 10% bleach, tissue culture
plate, media etc.
5. Arrange all items in good configuration so that air flow will not be obstructed.
6. Wear N95 mask, bonnet and secure the face shield over bonnet.
7. The personnel, BSC and the suites are now ready for the following virus manipulations.
a. SARS-CoV-2 infection and cell lysate harvesting from infected cells (SOP 4)
b. Cell viability assays (SOP 5)
c. Plaque assay and neutralization assays (SOP 6)
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SOP 4: SARS-COV-2 INFECTION AND CELL HARVESTING IN THE BSL3
Before working with the SARS-CoV-2, the lab worker must:
• have the approval of the PI who shall provide specific training according to this SOP
• complete UH lab safety training and JABSOM Kaka’ako hazardous waste generator training prior to
working with any chemicals;
• sign this SOP as documentation that he/she understands the hazards and has been trained in how to
complete the following tasks safely.
Statement of Understanding and Compliance
I confirm that I have read and understand this SOP and will comply with the procedures and policies.
Name:

Signature:

Date:

PPE Requirements & Special Practices: In addition to standard BSL3 Manipulation Suite
PPE (booties, wrap-around blue gown, black primary gloves, manipulation sleeves, and
secondary grey gloves), N95 mask, face shield and safety glasses shall be worn when working
with the SARS-CoV-2 as per the entry SOP
Virus infection procedures:
1. In the prep room, carefully remove the vial of virus from the -80 freezer and place in
secondary containment.
2. Take the vial in secondary containment into the suite and immediately place in BSC.
3. Carefully remove the tissue culture plates of cells from the incubator and place in the
BSC.
4. Per the experiment design, infect the cells with the appropriate volume of thawed virus
and return the plates to the incubator located in the suite. INFECTED TISSUE
CULTURES WILL BE INCUBATED IN THE ASSIGNED SUITE. NO INCUBATIONS OF
INFECTED CULTURES WILL BE HOUSED IN THE PREP ROOM.
5. Discard any remaining virus in the vial into the fresh 10% bleach solution and let sit for
at least 20 minutes.
6. After infection, wash the cells in the tissue culture plate with 2X PBS.
7. Remove PBS wash with a pipet and carefully discard all the waste into the bleach
solution.
8. Add fresh media over the cells and return to the incubator.
9. Determine if the virus waste has been in the bleach solution for at least 20 minutes.
After the 20 minutes decontamination time, the virus is totally inactivated, i.e. not viable.
10. Use a pH strip (located near the sink) to check the pH to ensure the solution is in the
acceptable range of 5.5 and 9.5. If necessary, add water until the pH is within the
acceptable range.
11. Pour the media waste down the sink drain followed with water for at least 1 minute.
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12. Decontaminate the BSC and work surfaces as described in the Clean-up SOP.

Procedure of cell and supernatant harvesting:
1. After 24, 48 and 72 hours after infection, carefully take the plate out of the incubator and
place it in the BSC hood.
2. Remove approximately 200-400ul media from each well and store in an Eppendorf
tube. Label it with date, amount, virus details and store it in a 96-well cardboard box.
3. Carefully wash the cells with PBS and carefully discard all the waste into the bleach
solution.
4. Now add cell lysis reagent in the wells and collect the lysate in the Eppendorf tubes.
This lysate inactivates the virus and will be used f or RNA extraction.
5. Wash plates with 10% bleach solution once and discard all the waste into the bleach
solution container.
6. Carefully place the supernatant and lysate tubes in a 96-well box. Place this box in a
secured secondary container and move it out to the prep room to store the samples in
the -80oC freezer.
7. Determine if the virus waste has been in the bleach solution for at least 20 minutes.
After the 20 minutes decontamination time, the virus is totally inactivated, i.e. not viable.
8. Use a pH strip (located near the sink) to check the pH to ensure the solution is in the
acceptable range of 5.5 and 9.5. If necessary, add water until the pH is within the
acceptable range.
9. Pour the media waste down the sink drain followed with water for at least 1 minute.
10. Decontaminate the BSC and work surfaces as described in the Clean-up SOP.
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SOP 5 : VIABILITY ASSAY OF SARS-CoV-2 INFECTED CELLS
Before working with the SARS-CoV-2, the lab worker must:
• have the approval of the PI who shall provide specific training according to this SOP
• complete UH lab safety training and JABSOM Kaka’ako hazardous waste generator training prior to
working with any chemicals;
• sign this SOP as documentation that he/she understands the hazards and has been trained in how to
complete the following tasks safely.
Statement of Understanding and Compliance
I confirm that I have read and understand this SOP and will comply with the procedures and policies.
Name:

Signature:

Date:

PPE Requirements & Special Practices: In addition to standard BSL3 Manipulation Suite
PPE (booties, wrap-around blue gown, black primary gloves, manipulation sleeves, and
secondary grey gloves), N95 mask, face shield and safety glasses shall be worn when working
with the SARS-CoV-2 as per the entry SOP
Cell Viability assay:
1. Carefully remove the tissue culture plates of SARS-CoV-2 infected cells from the
incubator and place in the BSC.
2. Add 20ul of One stop cell viability solution in each well and carefully return the plates in
the incubator.
3. After 2hrs, take the plate out from the incubator, place it in a secondary container and
take it to the plate reader.
4. Carefully place the plate in the plate reader and read the viability as per company’s
protocol settings.
5. Remove the plate after reading and place it in the secondary container. Carry the
secondary container to the BSC
6.
Carefully discard all the waste from the plates into the bleach solution.
7. Determine if the waste has been in the bleach solution for at least 20 minutes. After the
20 minutes decontamination time, the virus is totally inactivated, i.e. not viable.
8. Use a pH strip (located near the sink) to check the pH to ensure the solution is in the
acceptable range of 5.5 and 9.5. If necessary, add water until the pH is within the
acceptable range.
9. Pour the media waste down the sink drain followed with water for at least 1 minute.
10. Decontaminate the BSC and work surfaces as described in the Clean-up SOP.
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SOP 6: SARS-CoV-2 PLAQUE ASSAY AND NEUTRALIZATION ASSAY
Before working with the SARS-CoV-2, the lab worker must:
• have the approval of the PI who shall provide specific training according to this SOP
• complete UH lab safety training and JABSOM Kaka’ako hazardous waste generator training prior to
working with any chemicals;
• sign this SOP as documentation that he/she understands the hazards and has been trained in how to
complete the following tasks safely.
Statement of Understanding and Compliance
I confirm that I have read and understand this SOP and will comply with the procedures and policies.
Name:

Signature:

Date:

PPE Requirements & Special Practices: In addition to standard BSL3 Manipulation Suite
PPE (booties, wrap-around blue gown, black primary gloves, manipulation sleeves, and
secondary grey gloves), N95 mask, and a face shield shall be worn when working with the
SARS-CoV-2 as per the entry SOP.
Virus infection procedures for plaque assay:
1. In the prep room, carefully remove the supernatant samples from the -80°C freezer and
place in secondary containment.
2. Take the vials in secondary containment into the suite and immediately place them into
the BSC.
3. Carefully remove the 6-well tissue culture plates of Vero E6 cells from the incubator and
place them in the BSC, remove most of the culture media by aspiration leaving about
300ul of media.
4. Add 1 dilution (100μL) to each well ensuring that the cells are not disturbed when
pipetting in the sample
5. Discard any remaining virus dilutions in the tubes into freshly prepared 10% bleach
solution and let sit for at least 20 minutes.
6. Let the plates sit in the incubator for an hour and then add 3ml of the first overlay
(containing DMEM and 1% agarose) over the cells in each well and swirl gently.
7. Return the plates to the incubator after the agarose is solidified.
8. Determine if the virus waste has been in the bleach solution for at least 20 minutes
(after last waste was added). Use a pH strip (located near the sink) to check the pH to
ensure the solution is in the acceptable range of 5.5 and 9.5. If necessary, add water
until the pH is within the acceptable range.
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9. Use a pH strip (located near the sink) to check the pH to ensure the solution is in the
acceptable range of 5.5 and 9.5. If necessary, add water until the pH is within the
acceptable range.
10. Pour the media waste down the sink drain followed by water for at least 1 minute.
11. Decontaminate the BSC and work surfaces as described in the Clean-up SOP.
Second Overlay
1. Second overlay is added after 3 days of infection with coronaviruses. Heat the second
overlay containing 0.9% sodium chloride, neutral red and 1% agarose in a microwave.
2. Take the plates out of the incubator and add 1mL of the overlay in each well. Let the
agarose solidify and then return the plates to the incubator.
3. Discard any waste in the 10% bleach solution.
4. Use a pH strip (located near the sink) to check the pH to ensure the solution is in the
acceptable range of 5.5 and 9.5. If necessary, add water until the pH is within the
acceptable range.
5. Pour the media waste down the sink drain followed by water for at least 1 minute.
6. Decontaminate the BSC and work surfaces as described in the Clean-up SOP.
Plaque reading: 24hrs after application of the second overlay, take the plates out of the
incubator and read the plaques using a plaque reader light box. Assay plates will be discarded
into biohazard waste bags and decontaminated by autoclaving before disposal as noninfectious waste.
Alternative assay formats: As alternative to detection of plaques with neutral red using a
solid overlay, the cells may be overlaid with a solid or semi-solid overlay and fixed using 4-6%
formaldehyde followed by staining with crystal violet. Another, more rapid alternative is to fix
the cell sheet with formaldehyde 12-24h after infection, the resulting spots on the cell sheet will
then be detected using standard immunospot detection with a suitable monoclonal or
polyclonal antibody followed by a conjugated secondary antibody and incubation with a solid
substrate creating well defined immunospots that can be counted.
Plaque reduction neutralization assay: As a modification to the direct titration of viable virus
from infection experiments, plaque reduction neutralization tests (PRNTs) will be conducted as
an assay to determine the presence of functional antibodies in animal and human sera.
1. In brief, for this assay suitable dilutions of stock virus containing 50 pfu of SARS-CoV-2
in 50μL DMEM will first be incubated with or without serially diluted antibodies in a total
volume of 100μL in 96-well U-bottom tissue culture plates for 1 hour at 37°C.
2. The mixture will be added into the 6- well plate seeded with Vero E6 cells after
removing most of the culture medium and incubated for 1 hour at 37°C.
3. Then first overlay will be applied as described above and all remaining procedures of
the standard plaque assay including various detection methods will be completed.
4. Assay results will be analyzed using non-linear regression to determine PRNT50 or
PRNT80 titers.
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SOP 7: MOVEMENT OF VIABLE AND NONVIABLE SARS-COV-2 BETWEEN SUITE AND
PREPARATION ROOM
SARS-CoV-2 stock or supernatant collected from infected cells MUST NOT leave the suite without
a secondary container. The vials MUST NOT be placed in only an eppendorf rack and taken
outside. A secondary container (Tupperware of 2 sizes) will always be used to carry virus between
suite and prep room. Reasons for moving viable virus from suite to prep room are be the following:
1. Bring out the virus stock from -80oC in prep room and take it inside the suite for infection:
a.
Take the virus stock vial out of the -80oC and keep in a rack placed in the secondary
container.
b.
Lock the container and carry to the suite.
c.
Place the container directly in the BSC, open in the BSC and take the vial out of the
rack in the BSC.
2. Bring the virus supernatant collected from infected cells or left over virus stock from the suite
and store it in -80oC in the prep room.
a.
Collect the virus supernatant or cell lysates in 0.6, 1.5 or 2 mL Eppendorf tubes.
b.
Keep the tubes in the freezer box or a rack and place this box/rack in a secondary
container in the BSC.
c.
Lock the container and carry to the prep room.
d.
Open the -80oC freezer and place the vials/box in the designated rack of the freezer.
3. Remove the 96 well plates with infected cells in it for taking readings using the Victor 3
instrument: There will be some infection experiments which will be conducted in 96-well plates.
The cells in the wells will be infected and then at designated time points the cells will be treated
with solutions from kits such as viability assay (cell death) or ELISA kits. The experiments will
be performed in the BSC and at the end of the experiment the stop solution will be added. The
stop solution kills the cells and inactivates the virus. Such plates have to be moved out to the
victor3 machine placed in the prep room for reading the substrate or end product of the kits.
a.
Cover the plates with the plate cover, place in the secondary container and take out
to the prep room.
b.
Near the machine, open the secondary container and place the plates along with
cover directly in the Victor3 reader.
c.
Read the plates and place them back in the secondary container.
d.
Clean the victor3 area by 5% bleach and 70% alcohol.
e.
Bring the secondary container along with the plates back to the BSC, treat with 10%
bleach for 30 min and then discard after neutralizing the solution.
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SOP 8: SOP FOR EMERGENCY CONDITIONS
AT ANYTIME AFTER YOU ENTER THE BSL-3 LAB, OR IF YOU ARE IN THE MIDDLE OF
MANIPULATING CULTURES IN THE BSC, IF YOU NOTICE A SUDDEN CHANGE IN THE LIGHTING
OR IN THE SOUND OF THE AIRFLOW. IMMEDIATELY STOP WHAT YOU ARE DOING.
1. CHECK AIR INDICATOR STRIPS /MAGNAHELIC.
2. IF AIRFLOW IS DETERMINED TO BE STATIC OR POSITIVE LEAVE THE LOCTION AND EXIT
LABORATORY.
3. CLOSE THE VIAL/FLASK/PETRIDISH ETC CONTAING LIVE VIRUS IN THE BSC. VIRUS
CULTURES ARE ONLY MANIPULATED INSIDE THE BSC.
4. CLOSE THE BSC STASH.
5. CALL YOUR JBF SUPERVISOR AND FOLLOW THE EMERGENCY RESPONSE PHONE TREE.
6. IF AIR FLOW IS DETRMINED TO BE NEGATIVE; CONTINUE WITH THE WORK AS OUTLINED
IN THE SOP.
7. ALWAYS WATCH THE MAGNAHELIC INDICATOR FOR NEGATIVE AIR PRESSURE.
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SOP 9: DAILY DECONTAMINATION PROCEDURE FOR LIQUID WASTE
No liquid waste is to be discharged into sinks without prior decontamination;
1. All Liquid effluent waste in the containment area will be collected daily and decontaminated with
fresh 10 % sodium hypochlorite solution.
2. Waste is treated for a minimum of 15 minutes before being neutralized with water.
3. Neutralized waste is discharged in the sink with additional copious amounts of water.
4. A 50 ml solution of Rocal disinfectant (quaternary ammonium) or similar type of disinfectant will be
added to the sink trap before and after each use.
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SOP 10: SPILL CLEAN UP
Biological Spill/Release inside a Biosafety Cabinet (BSC)
• Notify others in the area about the spill.
• Leave the BSC blower on.
• Secure any biological materials.
• If there is gross contamination of your PPE, wipe down with paper towels soaked in disinfectant
solution, carefully remove and properly dispose of contaminated PPE. Don fresh PPE before
beginning clean up.
• Remove any sharps that might be present in the spill area using forceps or tools. Do not use your
hands, even if gloved.
• Cover spill with paper towels/absorbent material. Apply appropriate disinfectant proceeding from
the outside toward the center. Allow to remain for the required contact time.
• Wipe down all surfaces and equipment in the BSC with appropriate disinfectant solution.
• Dispose of all contaminated materials into red biohazard bag. Change outer gloves after collecting
materials.
• Autoclave/decontaminate waste.
• Notify your PI and JBF Supervisor regarding the spill, and then complete a JBF Incident Report.
• The JBF Supervisor will notify the appropriate individuals on the JBF Incident Response Phone
Tree.
• The JBF Director will inform the BSO, Kaka’ako EHSO, AVS Manager/Manager (if applicable), and
Facilities Director of the spill.
Biological Spill/Release outside a BSC
Any spill of SARS‐CoV‐2 material should have occurred in a BSC. Otherwise you have already violated
these requirements.
A spill outside of a BSC is unacceptable and presents a number of problems. First, all staff members
in the room where the spill has occurred are now considered potentially exposed and, thus, must be
considered for a self‐quarantine for 14 days. Second, the spill must be immediately decontaminated
to prevent potential spread of infectious material. The survival of SARS‐CoV‐2 on surfaces is
expected to be a number of hours so shoes, socks, pants, etc are all suspect in the event of a spill
outside the BSC and must be removed carefully and bagged to minimize the chance of generating
inhalable aerosols. Follow the JBF spill containment procedures.
If the spill is SMALL (<100 mL) and can be easily contained and cleaned up:
 Notify others in the area about the spill.
 Spray down any potentially contaminated PPE with decontamination solution and carefully remove
and properly dispose.
 Don fresh PPE. Obtain spill kit materials.
 Remove any sharps present in the spill area using forceps or tools to collect sharp pieces. Do not
use hands, even if gloved.
 Place absorbent material over the spill, starting from the outside and working toward the center.
Add extra absorbent material beyond the edges of the spill.
 Soak the absorbent material, outside toward the center, with the appropriate disinfectant also spray
area around spill.
 Allow the required time for absorbent material soaked with disinfectant to remain on the spill.
Carefully collect and dispose of all contaminated materials into red biohazard bag
 Wipe down spill area again with disinfectant soaked paper towels.
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Disinfect any equipment, walls, or other areas around spill that might have been splashed. Discard
paper towels used in cleanup/wipe down into a red biohazard bag.
Change outer gloves after collecting materials.
Autoclave/decontaminate waste.
Notify your PI and JBF Supervisor that clean-up was completed and complete a JBF Incident
Report.
The JBF Supervisor will notify the appropriate individuals on the JBF Incident Response Phone
Tree.
The JBF Director will inform the BSO, Kaka’ako EHSO, AVS Manager/Manager (if applicable), and
Facilities Director of the spill.

If a LARGE spill (greater than 100 mL) should occur and cannot be handled easily or contained:
 Immediately evacuate the laboratory.
 Post signs at the Suite and Anteroom entrances prohibiting entry.
 Notify your PI and JBF Supervisor once outside of the laboratory and complete a JBF Incident
Report.
 The JBF Director will inform the BSO, Kaka’ako EHSO, AVS Manager/Manager (if applicable), and
Facilities Director of the incident.
 The JBF Supervisor, JBF Director, JBSO, Kaka’ako EHSO, and JABSOM Facilities Director will
discuss the situation, conduct a risk assessment, and determine the course of action.
 Once the plan has been discussed and approved, the spill will be cleaned up by approved staff.
Biological Spill/Release Inside a Centrifuge















If a breakage or spill is known or suspected while the machine is running.
Immediately stop the cycle and turn off the centrifuge.
Allow the centrifuge to come to a complete stop.
If the centrifuge is small and can be placed into the biosafety cabinet, (e.g., microcentrifuge) place it
in the biosafety cabinet before opening. If it cannot be placed in the biosafety cabinet, contact your
PI and JBF Supervisor, before proceeding.
Do not open the centrifuge for at least 30 minutes to allow any aerosols to settle.
Once approval has been given, use appropriate PPE (e.g., thick rubber gloves, safety goggles) to
clean spill.
Lay towels soaked in disinfectant over the spill area. Allow the required time for absorbent material
soaked with disinfectant to remain on the spill.
Use forceps, or cotton swabs held in forceps, to pick up small pieces of sharps.
All broken tubes, sharps fragments, buckets, trunnions, and rotors must be properly
decontaminated (treated with an appropriate disinfectant or autoclaved). If safety cups (sealed
buckets) or sealed rotors were used, they must be opened in a biosafety cabinet.
Unbroken, capped tubes can be disinfected in a separate container if the contents are to be
recovered.
All cleaning materials shall be collected and decontaminated.
Contact the JBF Supervisor when cleanup is completed and document the incident by completing a
JBF Incident Report.
If, upon opening the rotors inside of the BSC, you notice evidence that a spill has occurred during
centrifugation (e.g., cracks in the containers), follow the instructions for a spill inside of the BSC.
The JBF Director will inform the BSO, Kaka’ako EHSO, AVS Manager/Manager (if applicable), and
Facilities Director of the incident.

Spill or Release Outside of Containment
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Biological materials leaving the BSL-3 facility must be properly packaged as per Department of
Transportation (DOT), the Federal Aviation Authority (FAA), and the International Air Transport
Association (IATA) dangerous goods regulations. Federal and international regulations require
that the shipper successfully complete job-specific training and be certified to ship infectious
materials. If proper packaging fails and if there is a spill outside of containment, then follow the
same rules and guidelines for response to Spill/Release outside of a BSC.
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SOP 11 - KAKA’AKO BSL-3 SHARPS MANAGEMENT

1. For conducting research on SARS-CoV-2 hypodermic syringes and needles will be

2.

3.

4.

5.

6.
7.

issued only to authorized personnel, and must only be used for research purposes. Risk
assessment must be conducted with the JBF Director and the Biosafety Officer.
Alternative methods must be taken into consideration before using needles. Buddy
system must be followed.
Stocks of hypodermic syringes and needles will be secured in a secure place (e.g., locked
drawer, cabinet, or room) with controlled access. Hypodermic syringes and needles not in
reserve, not in main stocks, and not in use must also be stored under suitable locked
conditions.
a. All work will be conducted with only one uncapped hypodermic needle at a time.
Keep uncapped needles and other sharps in view.
b. DO NOT place a needle cap in your mouth in order to remove the cap.
c. DO NOT leave sharps unattended.
Place a biohazard sharps container within an arm's reach of the area where sharps are
used. Position the biohazard sharps container low enough in the work area so that you
can readily visualize the opening. Biohazard sharps containers are available for purchase
from laboratory supply companies (e.g., Fisher, VWR, etc.).
Immediately dispose of a used hypodermic syringe and needle, as a unit, directly into a
sharps container, without any further manipulation. Avoid bending, breaking, shearing,
or removing needles from syringes. Likewise, dispose of any broken glassware
contaminated with biohazardous materials directly into a biohazard sharps container. Store
reusable sharps in a puncture resistant container, to prevent accidental or unintentional
contact. If contaminated with biohazardous materials, reusable sharps should be stored in
disinfectant solution until processed.
a. Sharps MUST NOT be disposed in the regular trash.
b. If vacutainers are to be reused, secure the hub of the needle in a sharps
container and unscrew it directly into the container.
DO NOT recap needles. Recapping of needles causes more injuries than it prevents.
However, if it is absolutely necessary to recap needles, for example, as part of a
protocol, you must use either:
a. A mechanical device such as forceps to replace the cap on the needle, or
b. Transport any recapped needles in secondary containers to prevent
accidental inoculation.
Avoid handling any broken, contaminated glassware directly by hand, even if wearing
gloves. Use a device such as tongs, forceps, brush and dustpan, or even two pieces of
cardboard.
Biohazard sharps containers will be disposed when they are 3/4 full. Secure the
containers to prevent leakage, punctures, and spillage during transport. Sharps
containers must be disposed through the UH-EHSO program.
a. Sharps containers must not enter the regular solid waste stream.
b. DO NOT overfill biohazard sharps containers.
c. DO NOT force a sharps item into a container, or retrieve a discarded item.
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SOP 12 - EMERGENCY RESPONSES TO HVAC AND POWER FAILURE
Should a power outage or an HVAC failure occur at the University of Hawaii John
A. Burns School of Medicine at Kaka‘ako, these procedures will be followed:
POWER FAILURE
If a power outage does occur while you are working in the BSL3 lab, these labs are designed to
run on back-up emergency power so you should not be affected. The back- up power should
maintain the negative pressure in the suites as well as in the Isocage™ system. Additionally, the
Isocage™ system is an independent unit, which has its own back-up power—the UPS
(Uninterrupted Power Supply) has the ability to supply power to the Isocage™ system for 3 to 6
hours, independent of the building systems, which will allow the Isocage™ to maintain negative
pressure in the cages. If building power is not restored within the 3 to 6 hour timeframe, the
exhaust fans of the Isocage™ will no longer function and the negative pressure of the Isocage™
will continue to draw in environmental air until the pressure is equalized (becomes static, NOT
POSITIVE), at which point, the mice will have approximately 15 minutes of Oxygen, and will
then suffocate and perish. Note that no air is being exhausted from the cage in this scenario and
the DOUBLE HEPA filtration is still in place and functional.
HVAC FAILURE
The HVAC system is a redundant system consisting of two exhaust fans. When one fan
becomes inoperable, the backup fan should engage and become operational in just moments.
However, if both fans are not operating, the situation will be immediately noticeable, as the
suites will no longer hold negative pressure. You will immediately hear the audible alarms, but
also see the visual strobe alarms as well in all of the different rooms making up the BSL3 Labs.
In addition the BSCs will also sound their individual, independent alarms as well. The only
exception will be seen in the Isocage™ system. The HVAC system failure will have NO effect on
the Isocage™ itself. The Isocage™ system has complete containment and filtration
independent of the building HVAC. The building HVAC serves as to help control the odors from
the Isocages™ only, and is not necessary for Isocage™ biocontainment. In fact, there is a
special "thimble" connection between the Isocage™ exhaust and the building HVAC specifically
designed not to be airtight to prevent the interference of the building HVAC with the Isocage™
function. Again, it is important NOT to have an airtight connection between building exhaust and
Isocage™ exhaust in order to prevent interference with the Isocage™ airflow rates and pressure
balance.
RESPONSE
However, regardless of the nature of the failure, you should immediately stop working and start
to secure any biological agents, animals, and/or chemicals. Depending upon the ongoing
procedures following steps should be taken:

1. While conducting following procedures, it is mandatory to wear N95 mask.
2. Remember to close all BSC sashes.

3. Notify Security (692-0911 or 692-1911).
4. Disconnect all equipment that could be damaged by a power surge when
electricity is restored.
5. Turn off all appliances and other energy users to reduce the power requirements for
restoration.
6. Do not evacuate the building unless instructed to do so by emergency services (HPD,
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HFD, and JABSOM Security). If you are instructed to evacuate the building, use the
emergency EXITs and go to a designated Evacuation Gathering Area to await further
instructions from emergency services. (See Diagram for Designated Evacuation
Gathering Area below).
7. If instructed to evacuate, follow SOP to exit the lab.
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APPENDIX-1: PEST MANAGEMENT PLAN SPECIFIC FOR KAKA’AKO BSL-3
The Kaka’ako, JABSOM, BSL-3 facilities infrastructure meets the standards defined in the 5th
edition of the BMBL. Similarly, all BSL-3 experimental practices, and containment practices will be
adhered to as prescribed in the 5th edition of the BMBL. The SOP for conducting research with
SARS-CoV-2, is described in detail in the attached SOPs. The BSL-3 facilities at Kaka’ako are
under negative pressure and are built according to the CDC and USDA standards as defined in
the 5th edition of the BMBL.
General Pest Management Plan
The following describes the JABSOM Kaka’ako Plan for minimizing the risk of insects and
rodent vector transmission of hazardous agents from the Level 3 Facilities. Many pests can
mechanically transmit disease pathogens and compromise the research environment. As such,
integrated pest management (IPM) is an important part of managing a Research Facility. The
Plan relies heavily on the education and assistance of JABSOM Facilities Staff who care for
JABSOM buildings and grounds. Consequently, it is the policy of the JABSOM Facilities to
reduce or eliminate the potential for pest breeding, harborage, and entrance to the research
facility. Proper sanitation, good housekeeping, and good building maintenance are key factors to
keeping insects and rodents from entering the buildings.
Insects
1. Users of BSL-3 will routinely inspect the labs for signs of insect infestations and notify JABSOM
Facilities through a Work Order Request to investigate and trap or treat insects that are found in
the building or the surrounding campus grounds.
2. Facilities will contact a Licensed Pesticide Contractor on an as-needed basis to inspect, verify
and take proper treatment to eradicate insects in the BSL-3 areas that are affected as well as
other areas of the campus. The Contractor shall meet with EHSO to discuss the Pesticide to be
used and application to ensure all EPA FIFRA requirements and guidelines are followed and to
ensure the safety of the JABSOM Kaka’ako occupants. Pesticides may only be applied when
the lab is closed down for maintenance, i.e. there are no active research being conducted.
Safety: Every effort must be made to insure that pesticide application/exposure is held to a
minimum to insure the safety and welfare of JABSOM Kaka’ako Occupants and Research Projects.
Preventive applications of pesticides are not encouraged in any Research Facility. As such,
pesticide application(s) are restricted to areas where pest populations cannot be controlled by other
means.
Facilities shall monitor the Pesticide Contractor to insure treatment was administered effectively.
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Rodents

1. If there are signs of rodent infestations in the Level 3 Labs, the Users shall inspect the
areas and capture any rodents. Traps shall be placed throughout the lab. The rodent
shall be contained in the Level 3 Lab until an investigation conducted by EHSO is
concluded and decisions are made regarding testing the rodent for infection,
destruction of the rodent, surveying the facility for ports of entry for rodents,
decontamination of the facility, SOP evaluation and revisions as necessary.
2. Careful records of all animals shall be maintained and any unaccounted for rodents
shall be reported to the Level 3 Manager and Supervisors, LAS, and EHSO
immediately
Mosquitoes

1.

JABSOM facilities shall maintain the buildings and grounds according to the general
JABSOM Kaka’ako Pest Management Plan to prevent, identify, monitor, and eliminate
mosquito-breeding sites and prevent wild mosquitoes from entering the research
building. Refer to the General Plan. If wild mosquitoes are able to enter the building,
there are several safeguards that prevent the wild mosquitoes from contacting infecting
animals or inoculating cultures refer to specific protocol SOPs.

SPECIFIC PROTOCOL IPM
Specific IPM shall be protocol driven.
Moreover, JABSOM Facilities provide building, campus wide monitoring, and
protection. The following is the Facilities Management Plan.
Many pests can mechanically transmit disease pathogens and compromise the research
environment. As such, integrated pest management (IPM) is an important part of managing a
Research Facility. Consequently, it is the policy of the JABSOM Facilities to reduce or eliminate
the potential for pest breeding, harborage and entrance to the research facility.
JABSOM KAKA’AKO CAMPUS BUILDINGS AND GROUNDS
Building occupants should routinely inspect their work areas for signs of insect infestations and notify
JABSOM Facilities through a Work Order Request to investigate and trap or treat insects that are found
in the building or the surrounding campus grounds.
1. JABSOM Facilities will contact a Licensed Pesticide Contractor on an as-needed basis
to inspect, verify and take proper treatment to eradicate insects in areas that are
affected as well as other areas of the campus. The Contractor shall meet with JABSOM
EHSO to discuss the pesticide to be used and application to ensure all EPA FIFRA
requirements and guidelines are followed and to ensure the safety of the JABSOM
Kaka’ako occupants.
Safety: Every effort must be made to insure that pesticide application/exposure is held
to a minimum to insure the safety and welfare of JABSOM Kaka’ako Occupants and
Research Projects.
Preventive applications of pesticides are not encouraged in any University
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Facility. As such, pesticide application(s) are restricted to areas where pest
populations cannot be controlled by other means.
2. JABSOM Facilities shall monitor the Pesticide Contractor to insure treatment was
administered safely and effectively.
3. If there are signs of rodent infestations in the buildings or on the grounds, contact
Facilities and complete a Work Order Request. All unaccounted for lab rodents shall
be reported to EHSO, Security, and Facilities immediately.
REDUCING THE NUMBER OF MOSQUITOES ON THE JABSOM KAKA’AKO GROUNDS,
NEAR BUILDING ENTRANCES, AND IN THE BUILDINGS
Proper sanitation, good housekeeping, and good building maintenance are key to
keeping insects and rodents from entering the buildings.
Draining sources of standing water reduces possible breeding areas. In addition,
larvicides (to control breeding areas) and other pesticides may be used to reduce
mosquito populations.
• JABSOM Facilities shall respond to any standing water problems in the
landscape on campus.
• JABSOM Facilities shall schedule preventive maintenance on gutters and
downspouts and the fountain in front of the Medical Education Building.
• Potential mosquito breeding areas (wetter areas of landscaping, etc.) shall be
inspected periodically and treated with pesticides when mosquito presence is
reported. These “trouble” areas shall be monitored periodically to ensure there are no
breeding mosquitoes.
• Trash, recyclables, and discarded equipment and materials must be contained in the
trash compactor or promptly removed from all collection areas. Any spilled trash outside
of the trash compactor shall be reported to JABSOM Facilities and Custodial staff shall
promptly remove the trash.
RECORD KEEPING AND PROGRAM EVALUATION
1. Visual sightings or other evidence of any pests shall be reported to the Lab
Manager/Supervisors and EHSO immediately and shall be documented.
2. Reports communicated verbally and in writing concerning pest activity will be
recorded and kept on file by Lab Manager/Supervisors, Facilities, and EHSO.
3. The Laboratory Director, JABSOM Facilities, and EHSO shall also maintain
inspection results for review.
Quality assurance and program review must be performed to provide an objective, ongoing
evaluation of pest management activities. EHSO is responsible for evaluating the
effectiveness of all pest control procedures implemented and approving or redirecting efforts
to control pests found.
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APPENDIX-2: SOP FOR TSUNAMI

1. If working in a Biosafety Cabinet (BSC)
a. Seal all open cultures (this includes putting animal carcasses in a sealed or

disinfectant filled container).
Cover pipette trays.
Carefully remove your outer gloves, and leave them in the BSC.
Close the sash to the lowest possible position.
If time permits, animals may be sacrificed and infected cultures may be autoclaved.
NOTE: If you believe that you are in immediate danger from tsunami, DO NOT
perform the procedures described for the BSC and immediately exit the building.
The Isocage™ systems which house the animal are waterproof and without power
supply, the animal will die in 15 minutes due to suffocation. Freezer and incubator
are waterproof. Therefore infected material will not spread into the environment. In
worse case scenario when salt water can get into these equipment’s, salt water will
kill all these infected cultures and animals.
If you are working outside of a cabinet, close up any equipment/appliances you are
working with.
Meet at the designated evacuation points.
Stay at the evacuation point and ensure there is full accountability for all personnel that
were in the facility. If individuals are missing do not re-enter the facility to find them, but
notify police or fire personnel of the number and identity of individuals missing and where
they were working in the facility. DO NOT LEAVE ; until you are given the clearance to do
so from Emergency Management.
If the situation is cleared, and the building can be re-occupied, return to your labs (under
the appropriate conditions), and finish/clean up your work.
At your earliest possible convenience fill out an Incident Report if a potential
exposure occurred.

b.
c.
d.
e.

2.
3.
4.

5.
6.

23

APPENDIX-3: BOMB THREAT/SUSPICIOUS PACKAGE SOP
BOMB THREAT/SUSPICIOUS PACKAGE

•

•

Called in Bomb Threat:
o DO NOT hang up on caller
o Keep them on phone for as long as possible and get as much info as
possible
o Once caller hangs up, contact Security
Suspicious Package
o DO NOT open or move package
o Vacate area and notify Security and Biosafety Officer
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These SOPs are specific for Coronavirus research in the BSL-2.
You must read and understand general SOPs in the BSL-2 Biosafety manual to conduct research in the
Department of Tropical Medicine, Medical Microbiology and Pharmacology laboratories at the JABSOM
Kakaako campus.
SOP 1: Infection and Cell Harvesting in BSL-2
SOP 2: Plaque assays in BSL-2
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SOP-1: Coronavirus Infection and Cell Harvesting in the BSL2
Virus infection procedures:
13. Take the vial of virus stock from -80oC in secondary containment and take it to the BSL2 suite
and immediately place in BSC.
14. Carefully remove the tissue culture plates of cells from the incubator and place in the BSC.
15. Per the experiment design, infect the cells with the appropriate volume of thawed coronavirus
such as OC43 and 229E and return the plates to the incubator located in the BSL2 suite.
16. Discard any remaining virus in the vial into the fresh 10% bleach solution and let sit for at least 20
minutes.
17. After infection, wash the cells in the tissue culture plate with 2X PBS.
18. Remove PBS wash with a pipet and carefully discard all the waste into the bleach solution.
19. Add fresh media over the cells, and return to the incubator.
20. Determine if the virus waste has been in the bleach solution for at least 20 minutes. After the 20
minute decontamination time, the virus is totally inactivated, i.e. not viable.
21. Use a pH strip (located near the sink) to check the pH to ensure the solution is in the acceptable
range of 5.5 and 9.5. If necessary, add water until the pH is within the acceptable range.
22. Pour the media waste down the sink drain followed with water for at least 1 minute.
23. Decontaminate the BSC and work surfaces as described in the Clean-up SOP.
Procedure of cell and supernatant harvesting:
11. After 24, 48 and 72 hours after infection, carefully take the plate out of the incubator and place it
in the BSC hood.
12. Remove approximately 200-400ul media from each well and store in an Eppendorf tube. Label it
with date, amount, virus details and store it in a 96-well cardboard box.
13. Carefully wash the cells with PBS and carefully discard all the waste into the bleach solution.
14. Now add cell lysis reagent in the wells and collect the lysate in the Eppendorf tubes. This lysate
inactivates the virus and will be used for RNA extraction.
15. Wash plates with 10% bleach solution once and discard all the waste into the bleach solution
container.
16. Carefully place the supernatant and lysate tubes in a 96-well box. Place this box in a secured
secondary container and move it out to the -80oC freezer.
17. After the 20 minute decontamination time, the virus is totally inactivated, i.e. not viable. Pour the
media waste down the sink drain followed with water for at least 1 minute.
18. Decontaminate the BSC and work surfaces as described in the Clean-up SOP.
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SOP-2: Coronaviruses plaque assays in the BSL-2
All procedures will be conducted in certified BSC’s by operators wearing appropriate personal protective
equipment as outlined in the BSL2 laboratory SOP’s.
Virus infection procedures:
1. Take the vials of coronavirus samples tested for plaque assay from the -80°C freezer in
secondary containment into the BSL2 suite and immediately place them in the BSC.
2. To establish viral titers over the expected range, dilute each sample 10-fold 3-6 times
3. Carefully remove the 6-well tissue culture plates of Vero E6 cells from the incubator and place
them in the BSC, remove most of the culture media by aspiration leaving about 300ul of media.
4. Add 1 dilution (100μL) to each well ensuring that the cells are not disturbed when pipetting in the
sample
5. Discard any remaining virus dilutions in the tubes into freshly prepared 10% bleach solution and
let sit for at least 20 minutes.
6. Let the plates sit in the incubator for an hour and then add 3ml of the first overlay (containing
DMEM and 1% agarose) over the cells in each well and swirl gently.
7. Return the plates to the incubator after the agarose is solidified.
8. Determine if the virus waste has been in the bleach solution for at least 20 minutes (after last
waste was added). Use a pH strip (located near the sink) to check the pH to ensure the solution
is in the acceptable range of 5.5 and 9.5. If necessary, add water until the pH is within the
acceptable range.
9. Pour the media waste down the sink drain followed with water for at least 1 minute.
10. Decontaminate the BSC and work surfaces as described in the Clean-up SOP.
Second Overlay
1. Second overlay is added after 3 days of infection with coronaviruses. Heat the second overlay
containing 0.9% sodium chloride, neutral red and 1% agarose in a microwave.
2. Take the plates out of the incubator and add 1mL of the overlay to each well. Let the agarose
solidify and then return the plates to the incubator.
3. Discard any liquid waste in the 10% bleach solution.
4. Use a pH strip (located near the sink) to check the pH to ensure the solution is in the acceptable
range of 5.5 and 9.5. If necessary, add water until the pH is within the acceptable range.
5. Pour the media waste down the sink drain followed by water for at least 1 minute.
6. Decontaminate the BSC and work surfaces as described in the Clean-up SOP.
Plaque reading: 24hrs after application of the second overlay, take the plates out of the incubator and
read the plaques using a plaque reader light box. Assay plates will be discarded into biohazard waste
bags and decontaminated by autoclaving before disposal as non-infectious waste.
Alternative assay formats: As alternative to detection of plaques with neutral red using a solid overlay,
the cells may be overlaid with a solid or semi-solid overlay and fixed using 4-6% formaldehyde followed
by staining with crystal violet. Another, more rapid alternative is to fix the cell sheet with formaldehyde
12-24h after infection, the resulting spots on the cell sheet will then be detected using standard
immunospot detection with a suitable monoclonal or polyclonal antibody followed by a conjugated
secondary antibody and incubation with a solid substrate creating well defined immunospots that can be
counted.
Plaque reduction neutralization test: As a modification to the direct titration of viable virus from
infection experiments, plaque reduction neutralization tests (PRNTs) will be conducted as an assay to
determine the presence of functional antibodies in animal and human sera. In brief, for this assay
suitable dilutions of stock virus containing 50 pfu of SARS-CoV-2 in 50μL DMEM will first be incubated
with or without serially diluted antibodies in a total volume of 100μL in 96-well U-bottom tissue culture

\

plates for 1 hour at 37°C. Then, the mixture will be added into the 6- well plate seeded with Vero E6 cells
after removing most of the culture medium and incubated for 1 hour at 37°C. Then first overlay will be
applied and all remaining procedures of the standard plaque assay including various detection methods
completed. Assay results will be analyzed using non-linear regression to determine PRNT50 or PRNT80
titers.
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PQB NOTES: For reference, this attachment contains the information that was originally
submitted by Dr. Nerukar and initially reviewed by the subcommittee, but then
subsequently replaced based on the subcommittee review. To further identify the
information that was deleted from the current submittal, it has been highlighted in grey.
The section below begins on page 4 and ends on page 24 of the submittal.
II.

Information Provided by the Applicant in Support of the Application

PROJECT:

A novel coronavirus was isolated in late 2019, early 2020 which caused
sever pneumonia. Today that pneumonia is called COVID-19
(Coronavirus disease 2019). Its etiological agent is known as severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). On March
11, 2020, The World Health Organization (WHO) declared COVID-19 a
pandemic. Within three months of its discovery, this infection has
spread to more than 114 countries, adversely affecting nearly every
social, economic, and health care system worldwide.
Since SARS-CoV-2 is a newly identified virus, there are several
unknowns that hamper our ability to control virus spread and develop
novel testing tools, therapeutics and vaccines. The projects described
herein involve understanding basic epidemiology and pathogenic
mechanism of SARS-CoV-2. Additionally, vaccine development
projects and antivirals are anticipated.
a. Basic epidemiology – genomic and antibody testing By
understanding the relationship between the occurrence of positive
genomic testing and positive antibody testing, a correlations can be
identified.
• Increase the number of genomic and antibody tests
• Identify a correlation between the presence of total antibody and
protective antibody.
• Estimate the true number of COVID0-19 cases.
• Rapidly identify COVID-19 cluster cases. In the absence of FDA
approved antivirals, or an FDA approved vaccine, epidemiologists
have said the key in defeating COVID-19 pandemic is to identify
infected individuals and those they have infected and to quarantine
them to severe the vicious cycle of infection. Extensive testing, thus,
is a crucial step. It should be noted, the asymptomatic rate for
COVID-19 has been reported to be as high as 85%. More
importantly these asymptomatic individuals can transmit the virus.
b. Basic pathogenic mechanism
• Identify the effects of virus infection of various cell types and
correlate these with known disease symptoms.
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• Investigate the effects of various FDA approved drugs in virus
replication in various cell types.
• Investigate the effect of virus replication and the observed cytokine
storm.
c. Vaccine development
• Develop a safe and efficacious SARS-CoV-2 vaccine
Tropical Medicine, Medical Microbiology, & Pharmacology faculty
employ an interdisciplinary approach to answer fundamental
questions associated with the pathogenesis, immunology, and
evolution of tropical diseases and to translate this new knowledge
into the development of new diagnostics, drugs and vaccines. The
Department staff and laboratories at Kakaako, thus, have the
expertise and the equipment to address these problems provided
that UH scientists are allowed to import pathogens to develop
diagnostic assays and research tools for SARS-CoV-2 without
posing any serious health risk or threat to laboratory personnel or
the environment and population of the State of Hawaii. We request
to import and work with SARS-CoV-2 and other human
coronaviruses (229E and OC43 as comparative strains) to further
our diagnostic and research capabilities, which would benefit not
only the citizens of Hawaii, but the global population as well. The
location of Hawaii at the hub of the Pacific, and having inhabitants
and travelers from such a wide variety of countries, provides a
unique opportunity to position the research conducted at UH at the
forefront of exotic pathogen detection and diagnosis.
OBJECTIVE:

Our objective is to join the global effort to combat COVID-19 disease.
We propose to conduct experiments to:
a. Basic epidemiology – genomic and antibody testing
• Increase genomic SARS-CoV-2 and SARS-CoV-2 antibody
detection capacity of the state
• Develop a sensitive and accurate quantitative ELISA
• Identify correlates between total antibody and protective
antibodies
Turn-around time for the majority of nucleic acid based tests take more
than 24 hours, while antibody based tests, although rapid, have been
criticized for their lack of sensitivity and accuracy. Without effective,
wide-spread accurate and rapid diagnosis, effective emergency
response cannot be conducted.
b. Basic pathogenic mechanism
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•
•
•

Understand the cellular target of this virus
Understand the pathogenesis mechanisms including how it
causes damage in multiple organs
Understand the mechanism of the cytokine storm

c. Vaccine Development
• Identify the most promising vaccine candidate and formulation
• Evaluate these candidates in small animal models and evaluate
the elicited immune response both total antibody, protective
antibodies, and cellular immune response
• Challenge immunized animals and determine if they are
protected.
PROCEDURE:

a. Diagnostic procedures: Different clinical samples including
blood, saliva, nasal wash, urine and stool will be used to diagnose
virus and/or virus associated antibodies. These samples will be used
to extract virus RNA using Qiagen kits and PCR will be run to detect
presence or absence of the virus. For blood samples, plasma will be
used to measure virus antibodies using different assays including
ELISAs and Luminex assays. These diagnostic procedures require
1-3 days depending on the assays (2).
b. Virus infection of different human cell types: Different
human cells will be cultured in 24-, or 12-well plates and grown to
80% confluency. The cells will then be infected with lower dose of
different coronaviruses (MOI 0.01 to 1) for 1 h at 37°C. Following the
infection, wells will be washed with PBS and replenished with fresh
media. Supernatant will be collected every day up to day 5 of
infection and cells will be washed with PBS and used to extract RNA
and proteins for measuring different host responses as described
below. These infection experiments will take between 2-5 days for
sample collection before the plates are discarded. RNA and proteins
samples will only contain inactive virus particles and will be safe to
handle.
c. Virus measurement using plaque assay: Plaque assay using
VeroE6 cells is a widely used method to measure infectious virus in
the supernatant. Vero cells grown in 6-well plates will be incubated
with the supernatant from infected cells at different time points and
overlaid with 1% agarose as described in previous studies. The
colonies will be counted after 3-4 days. Completion of this
experiment takes total 5-6 days (3).
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d. Cell viability assays: Death of cells caused by the virus at
different days after infection will be measured using widely used cell
viability kit as described in our previous studies. This experiment
takes total 2-4 hrs.
e. Host response studies using inactive virus particles: Infected
cells will be washed and RNA will be extracted using commercially
available kit and cDNA will be used to run RT-PCR assays to profile
host immune and inflammatory genes as described in our previous
studies. Virus copy number will be also measured using
commercially available coronavirus primers. After RNA extraction,
these samples do not remain infectious and RNA can be stored in 80°C for months to run RT-PCRs.
f. Vaccine development: Various sequences of various candidate
vaccine will be cloned into appropriate expression vectors, cells
transfected, and protein analyzed using conventional molecular
biology techniques. Protein will be purified using conventional
chromatographic methods. Mice will be immunized with various
subunit vaccine candidates and the vaccine formulation eliciting the
highest level of total IgG antibody and neutralizing antibodies will be
further evaluated in a small animal challenge model.
BSL-2 Biosafety Practices: Coronaviruses EXCLUDING SARSCoV-2 will be used and stored at the JABSOM, Biosciences Building
3rd Floor, 651 Ilalo Street, Honolulu, Hawaii 96813. BSL-2 and
ABSL-2 laboratories will be used to propagate the virus and
subsequent experimentation using cell cultures and mice model.
The ABSL-2 is located within the vivarium on the first floor of the
Biosciences Building, 651 Ilalo Street, Honolulu, Hawaii 96813.
Viral stocks in the Department of Tropical Medicine, Medical
Microbiology and Pharmacology, are under the supervision of Dr.
Vivek R. Nerurkar. The virus is only grown in closed lid cell culture
vessels in CO2 incubators, in secured labs that are only accessible
by trained laboratory personnel authorized by Dr. Nerurkar. Culture
vessels are only opened inside the Class II Biosafety Cabinet (BSC),
using aseptic techniques. Viral stocks are transported in triple
packaging, and typically no more than 3 mL of diluted virus is
transported at a time for viral manipulations. All procedural
manipulations of mice and/or cell culture testing will be done inside a
BSC. All manipulation will be done by skilled and trained
researchers. Each investigator will have had prior experience
working with animals and will be able to detect abnormal behavior
and understand proper handling techniques of mice and cell culture
and will comply with the safety regulations set forth by UH
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Institutional Animal Care and Use Committee and UH Biosafety
Program and Office Research Compliance.
The Department of Tropical Medicine, Medical Microbiology and
Pharmacology personnel are required to wear a laboratory coat and
gloves. Researchers never conduct work with exposed skin
surfaces on hands and arms and are discouraged from working with
any deep wounds or cuts, not matter how well bandaged. Proper
personal protection equipment practically eliminates any potential
lab infection, except when handling sharps and needles. Activities
involving the use of sharps are limited whenever possible. In the
laboratory, in any unfixed tissue or organ (other than intact skin)
from clinical samples, regardless of latent or convalescent
coronavirus infection, in all materials derived from coronavirus
culture, and in/on all equipment and devices coming into direct
contact with any of these materials. Laboratory personnel take great
care in decontaminating all of the above items when not involved in
active manipulations.
Coronavirus infection from stock vial to human is not possible. The
only plausible cause of infection in the laboratory setting is if a
technician during active manipulation of the virus, accidently pokes
himself deep into the skin with a contaminated needle or sharp
object, providing direct access of the virus to the bloodstream.
Thus, we have designed our protocols and procedures including
PPE to limit, and nullify if possible, the need for sharp in all but the
inoculation protocol. Even when handling infected animals, there is
no known case that the virus can be aerosolized from feces or urine
of the infected animal, however, strict SOPs are in place to protect
against any potential exposure by housing the infected animals in
the ABSL-2, in the Isocage system, and only opening dirty cages in
a certified BSC and the laboratorian wearing proper PPE and using
BSC to manipulate the virus and animals. All wastes and cages are
treated with chemical neutralizing agents such as sodium
hypochlorite solution or quaternary ammonium compound solution.
With proper precautions in place, training of personnel, and strict
adherence to SOP, not only is the risk of laboratory infection
extremely unlikely, but accidental release is nearly impossible.
Experiments and procedures are designed to limit the amount and
concentration of virus. Stocks are aliquoted in small amounts and
the virus is contained at all time points except for during direct
manipulation. Typical viral manipulations, such as inoculations, only
involve approximately 3 mL of virus to be used at one time. If an
accidental spill were to occur in the lab, research technicians are
trained to respond to isolate the spill immediately and chemically
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neutralize the spill, virtually eliminating all possibility of adverse
environmental and health effects. As mentioned above in the lab we
handle limited quantity and concentration of the virus at any given
time, therefore it is relatively easy to contain the virus spill.
Additionally, all infected culture plates are placed in trays meant to
contain any spills.
Specific receptors are required for the virus to bind and enter the
cells, thus, skin provides an excellent primary barrier. Coronavirus
and other similar viruses are transmitted by aerosols or need to be
injected into the body to infect an individual. Furthermore, if an
infected animal were to escape from the BSC, strict SOPs are in
place so that technicians do not leave the room until the mouse is
captured. If capture is impossible, then the room is fumigated to
ensure that the infected animal does not leave the manipulation suite
alive.
Proper inventories will be kept and just as with other permits granted
to Dr. Nerurkar, all annual inventories will be submitted yearly to the
Hawaii Department of Agriculture (HDOA).
BSL-2 Animal Inoculation: We will inoculate the virus in the 2-4 day
old suckling mice model to generate quantities of the virus needed to
complete aforementioned experiments. Suckling mice will be used to
grow coronavirus obtained from either clinical samples or previously
propagated cultures received from fellow collaborators. The virus
may also be isolated from diagnostic samples obtained from humans,
or animals. Suckling mice model is considered to be a highly
sensitive method for virus isolation and inoculation of this age of mice
is a standard, classical laboratory technique that has proven effective
for decades of research. The coronavirus will then be further
propagated in appropriate cell lines, including Vero, HCT-8, MRC-5
and LLC-MK2, and re-confirmed for identity using immunofluorescent
assay (IFA) with type-specific monoclonal antibodies and by
sequencing key regions of the coronavirus genome. Several
molecular, cellular and pathogenesis studies will be conducted using
techniques such as RNA and protein expression, cytokine
expression, antibody production, and epidemiological comparisons.
In addition, we will conduct vaccine development experiments in
which we will challenge mice at various time points after
administering coronavirus antigens.
Approximately 15-30 pregnant female C57 BL/6 mice will be
purchased for each investigation from a certified Specific Pathogen
(SPF) vendor. Please refer to SOP #2 (Attachment 6, page 2) for
receiving pregnant female mice from Laboratory Animal Services
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(LAS) upon verification from LAS that the mice are in good condition,
the mothers will be transferred to a total bio-containment, individually
housed cage called a microisolater. IsocageTM (microisolater)
information is detailed in the Daily Husbandry and Observation Prior
to Inoculations SOP #3 (Attachment 6, page 3). Two to three days
after birth, the pups will be inoculated intracranially with 20ul of the
suspected, viral sample (see SOP #5 inoculation, Attachment 6, page
6). This type of inoculation will allow the virus, if present, to replicate
in the animal host. After the inoculation procedures, pups will be
gently returned back into the mother’s IsocageTM. The pups will be
closely monitored twice daily, post inoculation for any signs or
symptoms of a viral illness. See SOP #6 (Attachment 6, page 7) for
Post Inoculation Observation and Husbandry and Daily Site Log.
The inoculated suckling mice and their mothers will be housed in the
ABSL-2 or ABSL-3 depending upon space availability, in the
Isocage™ cage and rack system. If the ABSL-2 vivarium space is
fully occupied with other investigations, then the option exists to
conduct coronavirus inoculations in the BSL-3, not due to the need
for higher containment, but simply to accommodate the experiments
if no ABSL-2 vivarium space is available. The Isocage™ is a
hermetically sealed, individually ventilated cage (IVC) that creates
absolute containment comparable to that obtained by other types of
isolators, while at the same time maintaining the simplicity and ease
of use typical of IVCs. The Isocage™ features a HEPA filter on the
exhaust valve protected by a pre-filter, in addition to a HEPA filter at
the cage level, the air is then pulled through another pre-filter and
HEPA filter at the rack level, GUARANTEEING TRUE BIOCONTAINMENT AT EVERY LEVEL. The HEPA filter and the prefilter can be removed and quickly changed when the cage is open in
a protected environment. The Isocage™ guarantees a stable, lasting
hermetic seal under both normal working conditions and also when
the cage is removed from the rack. The hermetic seal is so efficient,
that if the cage is removed from the passive air flow of the rack
system, air flow in the cage will cease, and the oxygen supply within
the cage will be depleted within 15 minutes, which results in further
reassurance of aerosol containment regardless of whether the cage
is docked in the rack system.
Infected animals are handled minimally and only with another highly
trained technician present. All waste generated from the experiments
and manipulations are autoclaved at 250ºC, 18 PSI for 1 hour.
Sharps and needles are inventoried and kept in secure locations and
the contaminated sharps and needles are disposed of in rigid,
biological sharps waste containers that are autoclaved at the
aforementioned conditions before being disposed of by UHPage 7 of 13
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Environmental Health and Safety Office. All excess virus stocks and
infected cultures are chemically neutralized with infected carcasses
are autoclaved at 250ºC, 18 PSI for 1 hour and then placed in the
tissue digester for complete processing. If during the course of the
research, three or more of the litters show signs of viral infection such
as hunched, hyperactivity, hind limb paralysis, ataxia and failure to
thrive, they will be humanely euthanized by cervical dislocation to
prevent unnecessary pain and suffering. If we find by either in vivo
or in vitro methods that the viral agent isolated belongs to a family of
viruses in a higher biosafety level, is a select agent, or if we cannot
identify the agent, the research on this agent will cease immediately.
BSL-3 Biosafety Practices: SARS-CoV-2 will be manipulated and
stored in the JABSOM, Biosciences Building, JABSOM
Biocontainment Facility (JBF), 651Ilalo Street, Honolulu, Hawaii
96813. BSL-3 and ABSL-3 laboratories will be used to propagate the
virus and subsequent experimentation using cell cultures and small
animal model; initially in mice. The ABSL-3 is located within the
vivarium on the first floor of the Biosciences Building, 651 Ilalo Street,
Honolulu, Hawaii 96813.
SARS-CoV-2 viral stocks in the Department of Tropical Medicine,
Medical Microbiology and Pharmacology, are under the supervision
of Dr. Vivek R. Nerurkar. SARS-CoV-2 will be only grown in closed
lid cell culture vessels in CO2 incubators, in secured labs that are
only accessible by trained laboratory personnel authorized by Dr.
Nerurkar. Culture vessels will be only opened inside the Class II
Biosafety Cabinet (BSC), using aseptic techniques. Viral stocks will
be transported within the laboratory in triple packaging, and typically
no more than 3 mL of diluted virus is transported at a time for viral
manipulations. All procedural manipulations of cell culture and
clinical sample testing will be done inside a BSC. All manipulations
will be done by skilled and trained researchers. Each investigator will
have had prior experience working with BSL3 pathogens and will be
able to detect abnormal behavior and understand proper handling
techniques of the animals/viruses and will comply with the safety
regulations set forth by UH Institutional Animal Care and Use
Committee and UH Biosafety Program and Office Research
Compliance. Once inside the A/BSL-3 SARS-CoV-2 will not leave the
A/BSL-3. Virus will be chemically treated followed by autoclaving
using SOP.
Personnel will undergo rigorous training and testing prior to entry into
the BSL3 facility, and will be required to continue to train and keep
abreast of training requirements, and new techniques. SARS-CoV-2
will only be manipulated in a Class II certified Biosafety Cabinet. The
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Department of Tropical Medicine, Medical Microbiology and
Pharmacology personnel working in the BSL3 laboratories with
SARS CoV-2 will be required to wear following PPE:
• a long, wrap around gown that close in the back
• a double layer of gloves
• manipulation sleeves over gown and booties
• hair bonnet and safety glasses/goggles
• N95 respirator is required for all SARS-CoV-2 related
activities
• Face shield will be used when conducting high-risk A/BSL-3
experiments
Researchers never conduct work with exposed skin surfaces on
hands and arms and are discouraged from working with any deep
wounds or cuts, not matter how well bandaged. Proper personal
protection equipment practically eliminates any potential lab
infection. Activities involving the use of sharps are avoided
whenever possible. In the laboratory, virus will be presumed to be
present in all blood or other clinical specimens like urine or saliva, in
any unfixed tissue from clinical samples, in all materials derived from
SARS-CoV-2 culture, and in/on all equipment and devices coming
into direct contact with any of these materials. Laboratory personnel
will take great care in decontaminating all of the above items when
not involved in active manipulations.
The most common routes of laboratory acquired infection (LAI) are
inhalation (particularly by aerosols), percutaneous inoculation
(needlestick injuries, broken glass injury, and/or animal bites or
scratches), direct contact between contaminated surfaces (gloves,
hands), and mucous membranes as well as through ingestion – for
example by smoking, eating, or accidental aspiration through a
pipette. SARS-CoV-2 requires specific receptors to bind and enter
the cells that are not present on the skin. Thus, skin provides an
excellent primary barrier. Infection is via inhaled respiratory droplets
from a cough leading to infection of nasal or upper respiratory cells
directly (1). The risk of an LAI are minimal in cell culture experiments
where the use of sharps are very limited. In the cell culture setting,
the only risk of infection is the generation of aerosols during
sonication of infected tissue. Thus, we have designed our protocols
and procedures to avoid any sonication procedures and limit, and
nullify if possible, the need for sharps. However, strict SOPs and use
of N95 masks during handling of any type of virus cultures will be in
place to protect against any potential exposure. All wastes will be
treated with chemical neutralizing agents such as sodium
hypochlorite solution or quaternary ammonium compound solution.
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With proper precautions in place, training of personnel, and strict
adherence to SOP, not only is the risk of laboratory infection
extremely unlikely, but accidental release is nearly impossible.
Experiments and procedures are designed to limit the amount and
concentration of virus. Stocks are aliquoted in small amounts and
the virus is contained at all time points except for during direct
manipulation. If an accidental spill were to occur in the lab, due to the
limited quantity and concentration, the risk of virus spread would be
minimum. Moreover, research technicians are trained to respond to
isolate the spill immediately and chemically neutralize the spill,
virtually eliminating all possibility of adverse environmental and
health effects.
BSL-3 Animal Inoculation: We will inoculate the virus in the 2-4
day old suckling mice model to generate quantities of the virus
needed to complete aforementioned experiments. Suckling mice will
be used to grow SARS-CoV-2 obtained from either clinical samples
or previously propagated cultures received from fellow collaborators.
The virus may also be isolated from diagnostic samples obtained
from humans, or animals. Suckling mice model is considered to be a
highly sensitive method for virus isolation and inoculation of this age
of mice is a standard, classical laboratory technique that has proven
effective for decades of research. The SARS-CoV-2 will then be
further propagated in appropriate cell lines, including Vero, HCT-8,
MRC-5 and LLC-MK2, and re-confirmed for identity using
immunofluorescent assay (IFA) with type-specific monoclonal
antibodies and by sequencing key variable and conserved regions of
the SARS-CoV-2 genome. Several molecular, cellular and
pathogenesis studies will be conducted using techniques such as
RNA and protein expression, cytokine expression, antibody
production, and epidemiological comparisons. In addition, we will
conduct vaccine development experiments in which we will challenge
mice at various time points after administering SARS-CoV-2
antigens.
Approximately 15-30 pregnant female C57 BL/6 mice will be
purchased for each investigation from a certified Specific Pathogen
(SPF) vendor. Please refer to SOP #2 (Attachment 5, page2) for
receiving pregnant female mice from Laboratory Animal Services
(LAS) upon verification from LAS that the mice are in good condition,
the mothers will be transferred to a total bio-containment, individually
housed cage called a microisolater. IsocageTM (microisolater)
information is detailed in the Daily Husbandry and Observation Prior
to Inoculations SOP #3 (Attachment 6, page 3). Two to three days
after birth, the pups will be inoculated intracranially with 20ul of the
suspected, viral sample (see SOP #5 inoculation Attachment 6, page
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6). This type of inoculation will allow the virus, if present, to replicate
in the animal host. After the inoculation procedures, pups will be
gently returned back into the mother’s IsocageTM. The pups will be
closely monitored twice daily, post inoculation for any signs or
symptoms of a viral illness. See SOP #6 (Attachment 6, page 7) for
Post Inoculation Observation and Husbandry and Daily Site Log.
The inoculated suckling mice and their mothers will be housed in the
ABSL-3, in the Isocage™ cage and rack system. The Isocage™ is a
hermetically sealed, individually ventilated cage (IVC) that creates
absolute containment comparable to that obtained by other types of
isolators, while at the same time maintaining the simplicity and ease
of use typical of IVCs. The Isocage™ features a HEPA filter on the
exhaust valve protected by a pre-filter, in addition to a HEPA filter at
the cage level, the air is then pulled through another pre-filter and
HEPA filter at the rack level, GUARANTEEING TRUE BIOCONTAINMENT AT EVERY LEVEL. The HEPA filter and the prefilter can be removed and quickly changed when the cage is open in
a protected environment. The Isocage™ guarantees a stable, lasting
hermetic seal under both normal working conditions and also when
the cage is removed from the rack. The hermetic seal is so efficient,
that if the cage is removed from the passive air flow of the rack
system, air flow in the cage will cease, and the oxygen supply within
the cage will be depleted within 15 minutes, which results in further
reassurance of aerosol containment regardless of whether the cage
is docked in the rack system.
Infected animals are handled minimally and only with another highly
trained technician present. All waste generated from the experiments
and manipulations are autoclaved at 250ºC, 18 PSI for 1 hour.
Sharps and needles are inventoried and kept in secure locations and
the contaminated sharps and needles are disposed of in rigid,
biological sharps waste containers that are autoclaved at the
aforementioned conditions before being disposed of by UHEnvironmental Health and Safety Office. All excess virus stocks and
infected cultures are chemically neutralized with infected carcasses
are autoclaved at 250ºC, 18 PSI for 1 hour and then placed in the
tissue digester for complete processing.
If during the course of the research, three or more of the litters show
signs of viral infection such as hunched, hyperactivity, hind limb
paralysis, ataxia and failure to thrive, they will be humanely
euthanized by cervical dislocation to prevent unnecessary pain and
suffering. If we find by either in vivo or in vitro methods that the viral
agent isolated belongs to a family of viruses in a higher biosafety
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level, is a select agent, or if we cannot identify the agent, the
research on this agent will cease immediately.
Equipment use for research: Equipment commonly used for live
virus culture are described below. Only inactive virus samples
containing virus RNA is used for PCRs and other assays.
Basic equipment for live virus culture and for inactivated virus
• Class II biosafety cabinet
• Incubator (humid CO2 incubator)
• Water bath
• Centrifuge with “O” ring buckets
• Refrigerator and freezer (–20°C and -80°C)
• Cell counter (Countess® Automated Cell Counter or
hemacytometer)
• Inverted microscope
• plate reader for ELISA and cell viability assays
• autoclave to decontaminate waste
Supplies: Identification of specific function of components of protein
synthesis machinery will allow focusing on drug targets which will be
effective for drug resistant strains and also improve existing drug
therapy. Basic science proposed by Dr. Prisic will take about 5 years,
but drug development will take up to 10 years and will be conducted
in collaboration with clinical researchers.
DISCUSSION:
PQB NOTES: Only the sections from the original submittal that contained changes are
included here. For reference, the “Safeguard Facility and Practices” section begins on
page 24 and “Effects on the Environment” begins on page 28 of the submittal
respectively.
1.

Safeguard Facility and Practices: Non-select agent SARS-CoV-2 will be used
and stored in the JABSOM BioContainment facilities (JBF; BSL-3 and ABSL-3
containment) located in the Biosciences Building First Floor, 651 Ilalo Street,
Honolulu, Hawaii 96813. BSL-3 laboratory will be used to propagate the virus
and subsequent experimentation using cell cultures as described below.
Coronavirus assigned BSL-2 status by the HDOA will be stored in the BSL-2
laboratories located in the Biosciences Building Third Floor, 651 Ilalo Street,
Honolulu, Hawaii 96813.
Specifically:
BSL-2 storage – BSB rm 331 or 334
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BSL-2 manipulation – BSB rm 303, 336
BSL-2+ manipulation – BSB rm 332, 333, 324B
JBF storage – BSL-3 preproom freezer or ABSL-3 preproom freezer
JBF manipulation – BSL-3 manipulation rooms or ABSL-3 manipulation rooms
JBF room numbers will be provided only to the HDOA inspectors in a separate
document
JBF

a.
Directions to the facility: Driving from H-1 West Take Exit 23 to
Merge onto Lunalilo Street Turn Left on Ward Avenue Continue onto Ilalo
Street Driving from H-1 East Take Exit 21A Turn Left onto Aala Street
Turn Left onto N Beretania Street then Turn Right onto River Street Turn
Right onto HI-92 W then make a Sharp Left onto HI-92 E Turn Right on
Coral Street then Left on Ilalo Street.
b.
c.

6.

Pictures of the facility: See attachment
Containers in which the virus will be stored: See attachment

Effects on the Environment: There will be no additional impact of the import of
this virus and research at JABSOM facility on the environment. With proper
precautions in place, training of personnel, and strict adherence to SOP, not only
is the risk of laboratory infection extremely unlikely, but accidental release is
nearly impossible. Experiments and procedures will be designed to limit the
amount and concentration of virus. Stocks will be aliquoted in small amounts and
the virus will be contained at all time points except for during direct manipulation.
Typical viral manipulations, such as infection, only involve approximately 0.5 - 1
mL of virus to be used at one time. If an accidental spill were to occur in the lab,
due to the limiting of quantity and concentration, taking care of the spill over will
not be a problem. A spill kit is always available for use in case of any spill of
small quantity of virus as per CDC and WHO guide of taking care of spills (4).
The research technicians are trained to respond to isolate the spill immediately
and chemically neutralize the spill, virtually eliminating all possibility of adverse
environmental and health effects. Based on the fact that there is no evidence of
this virus affecting any plants, there will be no effect of this virus on native plants.
Similarly, there is no evidence so far that SARS-CoV-2 outbreak in Hawaii has
affected any native or endemic bird species or ocean animals. A recent study
from China showed that domestic poultry were unlikely to have been the
reservoir, or associated with dissemination, of SARS coronavirus in the animal
markets of southern China (9). Based on these reports we speculate that this
virus will not infect native Hawaiian birds. Further, although there have been few
reports of virus RNA present in sewage and wastewater but no study have
shown the presence of infectious virus in wastewater or ocean water as yet.
Therefore, there will be minimum or no additional economic or environmental
impact on natural resources.
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