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From: Judith Foster <jafehs@rit.edu>

Sent: Wednesday, December 08, 2021 2:43 PM

To: Crista Wadsworth <cbwsbi@rit.edu>; Cynthia White <clwehs@rit.edu>; David A Armanini
<daaehs@rit.edu>; Dawn Carter <dxcsse@rit.edu>; Gary Skuse <grssbi@rit.edu>; Harman, Jennifer
<Jennifer_Harman@URMC.Rochester.edu>; Jennifer Liedkie <jslsbia@rit.edu>; Judith Foster
<jafehs@rit.edu>; Karin Wuertz-Kozak <kwbme@rit.edu>; Kim Corbett <kacsbi@rit.edu>; Mary-
Anne Courtney <mxcsbhi@rit.edu>; Paul Craig <pac8612@rit.edu>; Shannon LaJuett
<silbme@rit.edu>; Viet Le <vgintm@rit.edu>; Vinay Abhyankar <vvabme@rit.edu>; Wade Narrow
<Wade_Narrow@urmc.rochester.edu>

Subject: IBC Meeting - December 8, 2021 9-10 AM

Attendees: Cynthia White; David A Armanini; Dawn Carter; Gary Skuse; Jennifer Liedkie; Judith
Foster; Karin Wuertz-Kozak; Kim Corbett; Paul Craig; Wade Narrow
Guests: Carlos Castellanos; Abby Bratton

From: Judith Foster

Sent: Tuesday, December 07, 2021 2:19 PM

To: Crista Wadsworth <cbwsbi@rit.edu>; Cynthia White <clwehs@rit.edu>; David A Armanini
<daaehs@rit.edu>; Dawn Carter <dxcsse@rit.edu>; Gary Skuse <grssbi@rit.edu>; Harman, Jennifer
<Jennifer_Harman@URMC.Rochester.edu>; Jennifer Liedkie <jslsbia@rit.edu>; Judith Foster
<jafehs@rit.edu>; Karin Wuertz-Kozak <kwbme@rit.edu>; Kim Corbett <kacsbi@rit.edu>; Mary-
Anne Courtney <mxcsbi@rit.edu>; Paul Craig <pac8612 @rit.edu>; Shannon LaJuett
<silbme@rit.edu>; Viet Le <valntm@rit.edu>; Vinay Abhyankar <vvabme@rit.edu>; Wade Narrow
<Wade_ Narrow@urmc.rochester.edu>

Cc: Carlos Castellanos <cxcigm@rit.edu>; 'Abby Bratton' <cab5581 @rit.edu>

Subject: FW: IBC Meeting - December 8, 2021 9-10 AM (UPDATED)*#***:*

Timeframe: 9 — 10 AM
Zoom meeting:

Meeting URL: https://rit.zoom.us/j/97874685015?from=addon
Meeting ID: 978 7468 5015

Meeting Agenda:
1. Review of Bacillus subtilis subsp. Subtilis IBC project (MSD project with students) —

See attachments
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Chapter 1 	Introduction to the Laboratory

Biosafety level

· This laboratory is a Biosafety Level 2 (BSL-2) laboratory. This means that only work that falls under Biosafety Levels 1 or 2 can be performed in this facility. 

· Accordingly, the main doors to this laboratory are labeled with the universal symbol for biohazards 

· Biosafety Levels are a means to determine the level of danger that the work done in a facility poses to its users, other users present, as well as the environment.

· Biosafety Level 2, as defined by the WHO Laboratory Biosafety Manual (Third Edition) and the CDC Biosafety in Microbiological and Biomedical Laboratories (6th Edition), describes any facility wherein work involving well-characterized materials that are pose moderate hazards to  laboratory users or the environment, are carried out.

· As such, this lab is augmented with equipment for containment of aerosols generated during the course of experimental work (biosafety hoods). Furthermore, the department has access to equipment for the proper treatment of biohazardous waste prior to its disposal (see Chapter 5).



Housekeeping

· Work areas should be kept clean and free from obstructions. 

· Drinking and eating is not allowed in the laboratory.

· Walkways and passages should be kept clear of any equipment or boxes, as this may pose a fire hazard or cause accidents

· Never use any chemical found in an unlabeled container. Unlabeled containers and chemical wastes should be disposed of promptly by appropriate procedures.

· Spilt chemicals should be cleaned up immediately and disposed of properly. For further information see Chapter 6. All spills age must be reported to Shannon LaJuett. 

· Cleaning up should follow the completion of any operation or take place at the end of each day.









Safety Training

· Before the second course day (= first day in the lab), appropriate safety training has to  ( must) be taken before working in the laboratory. All trainings are conducted online under https://www.rit.edu/fa/grms/ehs/

· Biosafety Awareness Training

· Bloodborne Pathogen Training 

· Lab Safety Training

· Gas Cylinder Training

· The confirmation has to  must be handed to Elizabeth DeBartolo, who will keep the records for the entire MSD program. In addition, upload your confirmations to mycourses. In addition, the document related to Hepatitis B vaccination needs to be filled out if working with human tissue, blood, cells, cell lines, feces, urine, unfixed tissues or organs. 

Responsible Person and Emergency Contact

· This facility is under the purview of Shannon LaJuett. In case of emergency, she can be contacted at 585-475-4346, or at silbme@rit.edu.

· The RIT Public Safety can be reached at 585 475 3333 OR Text: (585) 205-8333.

· RIT’s Workers’ Compensation Workplace Injury/Illness Process needs to be followed for employee injuries/illnesses that occur related to this project.

HR Links: 

1. Workers' Compensation | Human Resources (rit.edu) 

2. Process Flowchart: https://www.rit.edu/fa/humanresources/sites/rit.edu.fa.humanresources/files/docs/workerscompbulleted.pdf 

· For student injuries/illnesses, complete the Student Lab/Student Accident Report form

1. Student Programs | Environmental, Health & Safety | RIT






Chapter 2 	General Laboratory Safety

Note: 	Specific information on chemical safety and biological safety are provided in Chapter 3 and Chapter 4. Disposal of waste is described in Chapter 5.

Personal Protection and Hygiene

· All users should wear proper personal protective equipment including a laboratory coat, gloves and goggles. Lab coats must be worn at all times, whereas gloves and googles should be worn when appropriate. These items would minimize contact of samples with the skin and the eyes.

· During the COVID-19 pandemic, make sure to adhere to the special COVID PPE requirements.

· Be sure to wash your hands thoroughly before leaving the laboratory and to disinfect them (hand sanitizer at door). Always assume that the hands have come into contact with samples, even when handling them with gloves. 

· Clothing should extend to the ankles to protect the lower limbs. This is to ensure that any sample or liquid spill will not come into direct contact with the skin of the lower limbs. Similarly, no open-toed footwear such as sandals should be used in this laboratory. Leather or polyester shoes are most appropriate. 

· Never touch door handles or telephone receivers with gloved hands! These are surfaces that are commonly handled without gloves and come into contact with the unprotected face. As such, contamination of these surfaces pose a danger to unwary users. Gloves must always be assumed to be contaminated with biological material.  Never consume any food or drink inside the facility. It should also be noted that the application of cosmetic products in the facility should be avoided.

Experimental Techniques

Be familiar with the potential hazards of the techniques being used, and the appropriate response. At the end of the experiment, conduct a check to make sure all equipment is cleaned and put away and gas supply, vacuum, electrical apparatus etc. turned off. Hot plates and water baths, which are still hot, should be clearly indicated as such.

Spills

If the spill is minor and presents no danger, clean up spill immediately. If the spill is large or potentially hazardous, evacuate all personnel from the area and inform Shannon LaJuett. A spill kit for spill removal is available in the lab. For detailed instructions, see Chapter 6.





Working Alone or After Office Hours

· Where the work involves potential hazard, personnel should not work alone or after office hours in the laboratory. Read the instructions on the RIT Buddy System:

https://www.rit.edu/fa/grms/ehs/content/buddy-system 

· It is prudent to avoid working in a laboratory alone. If this must be done, arrangements should be made as required by the buddy system. Experiments known to be hazardous should not be undertaken by a worker who is alone in a laboratory.

· Before working alone in the laboratory, consult Shannon LaJuett who has the responsibility for determining whether the work requires special safety precautions, such as having two persons in the same room or in close proximity during a particular operation.

Electrical Equipment

· Examine all electrical cords periodically for signs of wear and damage. If damaged electrical cords are discovered, unplug the equipment and send it off for repair.

· Properly ground all electrical equipment. If sparks are noticed while plugging or unplugging equipment or if the cord feels hot, do not use the equipment until it can be serviced by an electrician.

· Do not plug too many items into a single outlet. Cords that enable you to plug more than one item in at a time should not be used. Multi-plug strips can be used if they are protected with a circuit breaker and if they are not overloaded.

· Use only carbon dioxide, halon or dry chemical fire extinguishers for electrical fires.
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Chapter 3 	Chemical Safety

Material Safety Data Sheets/Safety Data Sheets

Material Safety Data Sheets (MSDS)/ Safety Data Sheets (SDS) always accompany all hazardous chemicals that are shipped. These data sheets contain detailed safety information. (M)SDS will be filed in a binder located in the teaching lab. Workers should consult (M)SDS concerning the relevant chemicals before commencing their experiments.

General Rules 

· Do not pipette chemicals or start a siphon by mouth; a pipette bulb or an aspirator should be used.

· Never taste and avoid smelling any reagent or product.

· Wear appropriate personal protection at any time.

Labeling and Storage 

· Treat all chemicals as potentially hazardous. 

· If the label on the container does not give safety information, refer to the (M)SDSs for detailed information.

· All chemicals and reagents must be clearly labeled. Post warning signs if chemicals are flammable, highly toxic, and carcinogenic or other special problems exist.

· The flammable liquids must be stored in the fire-resistant cupboard.

· Chemical which are light-sensitive should be stored in dark bottles or on bottles wrapped with aluminum foil.

Carcinogenic and Toxic Materials

· The use of carcinogenic and toxic materials should be avoided if possible. 

· If they are required, extra precautions are necessary in handling the materials:

· Store age in locked cabinets, according to temperature sensitivity

· Operations should be performed in fume hoods

· Gloves should be worn and immediately after use; wash hands with cold water.

· It is common procedure to wear two layers of gloves for extra protection as many carcinogens can permeate glove material. Replace the outer pair as soon as any contamination is observed.

· Before handling chemicals that are harmful when inhaled, contact RIT’s Environmental Health & Safety for a Hazard Assessment and to determine suitable measures (e.g. respirator). 

Transport of Chemicals

When chemicals are carried by hand, they should be placed in a box or acid-carrying bucket to prevent breakage and spillage.

Fume Hood

· Perform experiments that involve the use of chemicals that release gases, vapors or aerosols in fume hood. 

· Weighing of powdered chemicals which are harmful when inhaled, e.g. acrylamide should be carried out in a fume hood.

· Fume hoods should be inspected periodically by authorized personnel for proper and optimum working conditions.  Inspected hoods will have a posted RIT Laboratory Hood Air Flow & Preventative Maintenance Form showing an average flow of 80-120 fpm.

Liquid Nitrogen

· Cryogenic fluids are usually stored in special insulated containers. When transferring liquid nitrogen from one container to another, the operator must be adequately shielded, with a face mask or goggles, heavy- duty gloves and protective clothing.

· Store and use in well-ventilated areas. Keep away from sparks and flames, which may cause explosions. Cryogenics present the hazard of asphyxiation due to displacement of oxygen, or embitterment of metals due to extreme cold.

· When liquid nitrogen is spilt on the skin, it will roll off due to its movement on a cushion of gas. If, however, it is trapped by garments, it may produce burns. Such clothing should be discarded until the liquid has vaporized.






Chapter 4 	Biological Safety

For this MSD course project, only BSL-1 work will be done, but students will use proper techniques for working in a laboratory with a higher level (BSL-2). The following rules and regulations will have to be followed:

· Always use aseptic technique when handling biological samples. Proper aseptic technique ensures that contamination of clean surfaces is minimized if not eliminated altogether. The use of this technique not only protects your sample from contamination, it also confines and prevents your sample from contaminating the environment. Using the biosafety cabinets minimize the contamination of the environment and protects the user 

· Gloves and lab coats should be used at all times. Eye and face protection should be used when needed. Cover any abrasion, cut or open wound with adhesive plaster  (Bandage?) before beginning work.

· The working bench should be free of any personal items. Clean and disinfect work surfaces before and after usage with Ethanol 70%

· Biohazardous waste must not be discarded into normal disposal bins. 

· Liquids containing living micro-organisms or tissue cultures cannot be directly poured down the sink without treatment. All liquid cultures need to be inactivated. The primary choice is autoclaving. Should the autoclave be out of service, your instructor will inform you and household bleach will be used instead, whereby the concentration required needs to be at least 10% of bleach of the total volume (e.g. 900 ml of culture supernatants and 100 ml of bleach). 

· All plastic ware (e.g. cell culture flasks, pipettes, etc.) and other waste that was in contact with biological materials has to be discarded into the appropriate biohazard waste containers with autoclavable waste bags. The bags will be autoclaved before final disposal. Small autoclavable bags on holders or in beakers are good for collecting solid waste and small volumes of liquid waste. Once full, these bags need to be added to the biohazard waste containers for correct disposal. 

· Used needles, disposable syringes, scalpel blades, pipettes, and other sharp items are to be placed in puncture resistant containers marked with a biohazard symbol for disposal. Used needles should not be re-capped, bent, broken or manipulated by hand. Discard these items intact to prevent accidental skin puncture.

· Exercise care in all procedures and manipulations to minimize aerosol formation. Aerosols can be generated while using pipettes, wire loops and even during the removal of a screw cap or a rubber bung from a culture tube. Rapid and forceful ejection of the contents of a blow-out pipette can also produce an aerosol. In general, slow and unhurried movements are to be preferred in microbiological work, but with minimum delays between operations.

· Biosafety cabinets must be certified annually. Check the certification sticker on the front of the unit to verify your biosafety cabinet’s condition. Contact Shannon LaJuett in case(if) the certification is expired. To assure sterility inside the cabinet and establish proper air flow for containment, the blower should be turned on at least five minutes before infectious materials are to be put into the biosafety cabinet. Spray the safety cabinet with 70% Ethanol before use. To collect liquid waste on in the biosafety cabinet, use the provided containers. After each course day, put the closed containers out for autoclaving. Only if autoclaving is not possible (e.g. due to equipment failure), disinfect the liquid waste by adding bleach to a final concentration of ≥10% bleach, and leave at room temperature for 30 minutes to ensure sufficient contact time with disinfectant. 

· Never place anything over the front or rear grill of a biosafety cabinet. Disrupting the airflow into the front grill allows contaminated air from inside the cabinet to blow into the lab or directly at the person sitting at the cabinet. It also allows non-sterile air from the room to blow into the biosafety cabinet over the experiments. Materials should be placed in the biosafety cabinet so as not to block air flow into the rear grill. Leave a few inches for air to flow around objects. Any disruption of the air flow in the cabinet decreases its effectiveness. Before starting your work in the biosafety cabinet, make sure that you have everything you need in the cabinet. The fewer times you pull your hands out of the cabinet, the less air flow disruption. Work in the biosafety cabinet should be performed in the center of the work surface of the cabinet whenever possible. After the biosafety cabinet has been emptied, wipe inner surfaces with 70% Ethanol. At the end of the day, the UV light should be turned on for 30 min (automatic timer). No one should be in the room during this time.  

· When using incubators, all users should check that they have the correct settings (normally 37°C and 5% CO2). If an alarm is sounding, check the panel for the identifying blinking light. 1) If there is no obvious reason for the alarm, contact Shannon LaJuett. 2.) The “CO2 Low” (or High) message indicates a deviation from 5% CO2. Check the hose from the wall to the unit. 3) The “tank farm” must be checked for empty tanks once/week. Always keep one CO2 gas cylinder working and the other spare one is full for changing. To order a new bottle and organize pick-up of the old bottle, contact Shannon LaJuett (silbme@rit.edu). Decontaminate incubators by heat sterilization on a regular basis, as indicated in the manual. Always remove the CO2 sensor before heat sterilization as it will get damaged during this process.specifically for binder incubators.

· Gas bottles for incubators (most commonly CO2, but can be N2 in case of hypoxia incubators) are cylinders that contain compressed gases and should hence not be subjected to rough handling or abuse. Such misuse can seriously weaken the cylinder, rendering it unfit for further use or causing a highly dangerous fracture. To protect the valve during transportation, the cover cap should be screwed on tightly by hand and remain on until the cylinder is securely chained up in place and ready for use. Gas bottles should never be rolled or dragged. The preferred transport, even for short distances, is by cart with the cylinder strapped in place with a chain. The contents of gas bottles must be clearly labeled. Empty cylinders should be separated from full ones and clearly labeled as such. Gas bottles must be strapped into the rack and secured with the metal chain. Readily combustible substances, such as oil or grease, must not be permitted to come into contact with oxygen cylinder valves, regulators, gauges or fittings. Suspected leaks can be checked by applying a dilute soap solution. Bubbles will occur where there is a leak. It is crucial that there is always one full replacement bottle available. To order a new gas bottle, contact Shannon LaJuett (silbme@rit.edu). Reminder: You have to must take the gas cylinder training before starting this course.



· Other important aspects:

· After manipulating biological agents, make sure all containers are tightly closed.

· Only sealed containers are to be used when centrifuging cell cultures.

· Test tube cultures should always be kept in test tube racks. Never place the test tubes horizontally on the bench top.

· Never pipette anything by mouth.

· Clean materials to be autoclaved should be placed in leak proof containers or specific autoclaving bags and properly labeled with autoclave tape. 

· Living cultures must not be removed from the laboratory without permission. 

· Biological material when transported between buildings must be in a double container system. If any materials is dropped or spilt whilst being carried between buildings, the accident must be reported and the spillage must be treated immediately.

· Laboratory refrigerators, cold rooms and other equipment must not be used to store any food for human consumption.

· All vessels containing viable biological materials should be properly labeled to provide information to users in case of breakage and spillage. Label information should include: organism present, special features if any, and initials of experimenter. 

· The location of first aid kits, spill kits, emergency showers and fire extinguishers should be made known to all laboratory workers.



Chapter 5 	Waste Disposal

Always ascertain the correct procedure for disposal of waste materials in order to minimize 

a) the hazardous nature of these materials

b) the risk of user exposure to still-hazardous wastes

c) the risk of contaminating the environment with these materials

Chemicals and Liquid Waste (non-biohazardous)

· Solvents and corrosive chemicals should not be poured down the sink, but placed into the appropriate waste bottles, which should then be disposed of in the correct manner.

· All chemical waste has to be  is collected in appropriate storage bottles in the satellite waste area in the lab , separated according to the following groups: Acids, Bases, Alcohols, Thiols and Sulfides, Formalin and Formaldehydes. Additional collection bottles will be created as required.

· Storage takes place in the respective safety cabinets depending on the danger of the waste (e.g. flammable, corrosive).

· Solid chemical waste will be kept in the original containers whenever possible

· All waste containers must contain a disposal sheet that shows the type of waste, the volume, the date and the experimenter. All lab members are advised to fill the sheet immediately upon disposal. 

· Once full, waste containers are picked-up by Gary Zinsmeister from RIT Environment, Health & Safety. The pick-up in Institute Hall is coordinated by Shannon LaJuett (silbme@rit.edu).

Sharps

· Sharp objects, such as broken glassware, needles and blades, must be disposed of in a sharp container and not in the general waste. 

· Biohazardous sharp containers must be autoclaved before disposal (see below).  REALLY ?

· Sharp containers are picked-up by Gary Zinsmeister from RIT Environment, Health & Safety. The pick-up in Institute Hall is coordinated by the Shannon LaJuett (silbme@rit.edu).

Biohazardous Waste

· Any biohazardous waste must be decontaminated prior to disposal. Hence, all biohazardous wastes should be treated chemically or by autoclaving in order to minimize their hazardous nature prior to disposal.

· Treat all liquid biohazards by autoclaving. 

· All solid biohazardous wastes must be disposed of into the biohazard waste containers only, equipped with autoclavable waste bags. Do not discard into the regular waste bins.

· For the collection of smaller amounts of biohazard waste during the experiment, small biowaste bags (in bag holders) can be used. The bags must be transferred into the biohazard waste containers for disposal. 

· Full biohazard waste bags are being transported from Institute Hall by Gary Zinsmeister from RIT Environment, Health, & Safety on the 3-side-contained transportation cart, where they will be autoclaved. The pick-up in Institute Hall is coordinated by the Shannon LaJuett (silbme@rit.edu).

Tissue

· Leftover tissue of bovine tissue after cell isolation must be transferred into Ziploc bags.

· Bags must be labelled with content, name and date and stored at -20°C until further disposal.

· Once sufficient tissue waste has accumulated, it gets picked-up by Gary Zinsmeister from RIT Environment, Health & Safety. The pick-up in Institute Hall is coordinated by the Shannon LaJuett (silbme@rit.edu).



BOVINE TISSUE MAY NEED TO BE PICKED UP BY  ANIMAL WASTE HANDLERS

Chapter 6 	Accident Management

Accidents can and do occur in laboratories. As with all such incidences, the foremost concern is to ensure that safety to all users is preserved. Once all users have been brought to safety, one can then begin to deal with the effects of the accident, i.e. to prevent the threat from spreading from the site of the accident. This might necessitate the containment of spills or leaks.

Basic Information

· The laboratory is equipped with emergency safety equipment such as eye wash, safety shower and first aid kit. All workers must be familiar with emergency and first aid procedures. 

· The laboratory contains fire extinguishers. Workers who have received training may use them if necessary.

· Access to emergency exits and equipment should never be blocked

· Report all incidents of contamination and/or injury to Elizabeth DeBartolo and Shannon LaJuett (silbme@rit.edu). It should be noted that the reasons for reporting these incidences is solely for the purpose of ensuring the safety of the users, and not for the purpose of punishment.

Common Accidents: What to do

Acid and alkali in eyes

Irrigate thoroughly with solution from eyewash bottle or, if this is not available, cold water from the tap. Obtain medical attention immediately.

Extensive splashing with acid or alkali

Douse with water (use a shower) and remove affected clothing. Obtain immediate medical attention.

Thermal burns

Apply cold water to affected area, dry carefully, cover with dry dressing and seek medical assistance. Severely burnt persons should be kept warm until medical assistance arrives.

Fires

Any unintentional fires, regardless of size, extinguishment or amount of damage, must be report to Public Safety immediately. Call (585) 475 3333 or Text (585) 205 8333.

Cuts and wounds without exposure to biohazards

Cuts are dangerous because they tear the skin and make the interior of the body vulnerable to toxins and other dangerous agents. If a cut is bleeding, apply pressure to it with a bandage, or with gloved hands, to staunch the flow of blood. Then, the wound should be cleaned very thoroughly by rinsing with running water. Dress simple wounds with iodine and gauze/plaster. Deep lacerated wounds need further medical attention after application of pressure dressing to stop bleeding. If there is detachment of body parts like parts of fingers, place them in a container packed with ice and bring them along with the patient to the Emergency Department at University of Rochester.

Cuts and wounds with exposure to biohazards

In the event that the cut was caused by an object known to contain or to be contaminated by a biohazardous material, wash the wound with running water and apply wound disinfectant. Thereafter, seek immediate medical attention and notify Elizabeth DeBartolo and Shannon LaJuett (silbme@rit.edu) immediately. Needles are commonly used the laboratory and it is possible that a user might be accidentally stabbed with one. A needle-stick injury like this is similar to a cut and poses the same dangers even if it doesn’t bleed profusely. It should hence be treated as a cut.

Bruises

A blunt blow to parts of the body might result in mild internal bleeding leading to a bruise, just beneath the skin. In the event of a bruise apply ice cubes wrapped in a piece of cloth to the injured area. If possible, apply pressure and raise the injured part of the body to reduce swelling and bruising.

Spills: What to do

· A spill kit is available in the laboratory

· Make sure to put up clear warning signs to others to keep clear of the contaminated area until decontamination is completed. Always double-glove your hands

· Solid sample spill

· Dispose of the contaminant, along with the outer-most pair of gloves into the biohazard bin.

· Disinfect the contaminated surface with 10% bleach for 30 min. If the surface is sensitive to bleach (e.g. safety cabinet), ensure that the time does not exceed 30 min to avoid surface damage.

· Wipe away the bleach, then disinfect with 70% ethanol for 30 min.

· Dispose of all wiping towels, along with the second pair of gloves, in the biohazard bin.

· Liquid spill

· Most important: Prevent spread of the liquid

· Use either a spill kit sponge pad or wad of paper towels to surround the liquid.

· Proceed to soak up the main body of the spill with absorbent mats or sprinkle with crystalising agent Super-sorb

· Once the spread of the spilled biohazardous material is stopped or retarded, remove soaked material into the biohazard bin, together with the outermost pair of gloves

·  Disinfect the contaminated surface with 10% bleach for 30 min. If the surface is sensitive to bleach (e.g. safety cabinet), ensure that the time does not exceed 30 min to avoid surface damage.

· Wipe away the bleach, then disinfect with 70% ethanol for 30 min.

· Dispose of all wiping towels, along with the second pair of gloves, in the biohazard bin. 

· In case of extensive bodily contact with a contaminant, remove all contaminated clothing and rinse yourself thoroughly under the emergency shower. Use soap if possible.

· In case of a minor contamination, wash the area thoroughly with soap and rinse in the sink.
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Chapter 1 	Introduction to the Laboratory

Biosafety level

· This laboratory is a Biosafety Level 2 (BSL-2) laboratory. This means that only work that falls under Biosafety Levels 1 or 2 can be performed in this facility. 

· Accordingly, the main doors to this laboratory are labeled with the universal symbol for biohazards 

· Biosafety Levels are a means to determine the level of danger that the work done in a facility poses to its users, other users present, as well as the environment.

· Biosafety Level 2, as defined by the WHO Laboratory Biosafety Manual (Third Edition) and the CDC Biosafety in Microbiological and Biomedical Laboratories (6th Edition), describes any facility wherein work involving well-characterized materials that are pose moderate hazards to  laboratory users or the environment, are carried out.

· As such, this lab is augmented with equipment for containment of aerosols generated during the course of experimental work (biosafety hoods). Furthermore, the department has access to equipment for the proper treatment of biohazardous waste prior to its disposal (see Chapter 5).



Housekeeping

· Work areas should be kept clean and free from obstructions. 

· Drinking and eating is not allowed in the laboratory.

· Walkways and passages should be kept clear of any equipment or boxes, as this may pose a fire hazard or cause accidents

· Never use any chemical found in an unlabeled container. Unlabeled containers and chemical wastes should be disposed of promptly by appropriate procedures.

· Spilt chemicals should be cleaned up immediately and disposed of properly. For further information see Chapter 6. All spillage must be reported to Shannon LaJuett. 

· Cleaning up should follow the completion of any operation or take place at the end of each day.









Safety Training

· Before the second course day (= first day in the lab), appropriate safety training has to be taken before working in the laboratory. All trainings are conducted online under https://www.rit.edu/fa/grms/ehs/

· Biosafety Awareness Training

· Bloodborne Pathogen Training 

· Lab Safety Training

· Gas Cylinder Training

· The confirmation has to be handed to Elizabeth DeBartolo, who will keep the records for the entire MSD program. In addition, upload your confirmations to mycourses. In addition, the document related to Hepatitis B vaccination needs to be filled out if working with human tissue, blood, cells, cell lines, feces, urine, unfixed tissues or organs. 

Responsible Person and Emergency Contact

· This facility is under the purview of Shannon LaJuett. In case of emergency, she can be contacted at 585-475-4346, or at silbme@rit.edu.

· The RIT Public Safety can be reached at 585 475 3333 OR Text: (585) 205-8333.

· RIT’s Workers’ Compensation Workplace Injury/Illness Process needs to be followed for employee injuries/illnesses that occur related to this project.

HR Links: 

1. Workers' Compensation | Human Resources (rit.edu) 

2. Process Flowchart: https://www.rit.edu/fa/humanresources/sites/rit.edu.fa.humanresources/files/docs/workerscompbulleted.pdf 

· For student injuries/illnesses, complete the Student Lab/Student Accident Report form

1. Student Programs | Environmental, Health & Safety | RIT






Chapter 2 	General Laboratory Safety

Note: 	Specific information on chemical safety and biological safety are provided in Chapter 3 and Chapter 4. Disposal of waste is described in Chapter 5.

Personal Protection and Hygiene

· All users should wear proper personal protective equipment including a laboratory coat, gloves and goggles. Lab coats must be worn at all times, whereas gloves and googles should be worn when appropriate. These items would minimize contact of samples with the skin and the eyes.

· During the COVID-19 pandemic, make sure to adhere to the special COVID PPE requirements.

· Be sure to wash your hands thoroughly before leaving the laboratory and to disinfect them (hand sanitizer at door). Always assume that the hands have come into contact with samples, even when handling them with gloves. 

· Clothing should extend to the ankles to protect the lower limbs. This is to ensure that any sample or liquid spill will not come into direct contact with the skin of the lower limbs. Similarly, no open-toed footwear such as sandals should be used in this laboratory. Leather or polyester shoes are most appropriate. 

· Never touch door handles or telephone receivers with gloved hands! These are surfaces that are commonly handled without gloves and come into contact with the unprotected face. As such, contamination of these surfaces pose a danger to unwary users. Gloves must always be assumed to be contaminated with biological material.  Never consume any food or drink inside the facility. It should also be noted that the application of cosmetic products in the facility should be avoided.

Experimental Techniques

Be familiar with the potential hazards of the techniques being used, and the appropriate response. At the end of the experiment, conduct a check to make sure all equipment is cleaned and put away and gas supply, vacuum, electrical apparatus etc. turned off. Hot plates and water baths, which are still hot, should be clearly indicated as such.

Spills

If the spill is minor and presents no danger, clean up spill immediately. If the spill is large or potentially hazardous, evacuate all personnel from the area and inform Shannon LaJuett. A spill kit for spill removal is available in the lab. For detailed instructions, see Chapter 6.





Working Alone or After Office Hours

· Where the work involves potential hazard, personnel should not work alone or after office hours in the laboratory. Read the instructions on the RIT Buddy System:

https://www.rit.edu/fa/grms/ehs/content/buddy-system 

· It is prudent to avoid working in a laboratory alone. If this must be done, arrangements should be made as required by the buddy system. Experiments known to be hazardous should not be undertaken by a worker who is alone in a laboratory.

· Before working alone in the laboratory, consult Shannon LaJuett who has the responsibility for determining whether the work requires special safety precautions, such as having two persons in the same room or in close proximity during a particular operation.

Electrical Equipment

· Examine all electrical cords periodically for signs of wear and damage. If damaged electrical cords are discovered, unplug the equipment and send it off for repair.

· Properly ground all electrical equipment. If sparks are noticed while plugging or unplugging equipment or if the cord feels hot, do not use the equipment until it can be serviced by an electrician.

· Do not plug too many items into a single outlet. Cords that enable you to plug more than one item in at a time should not be used. Multi-plug strips can be used if they are protected with a circuit breaker and if they are not overloaded.

· Use only carbon dioxide, halon or dry chemical fire extinguishers for electrical fires.
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Chapter 3 	Chemical Safety

Material Safety Data Sheets/Safety Data Sheets

Material Safety Data Sheets (MSDS)/ Safety Data Sheets (SDS) always accompany all hazardous chemicals that are shipped. These data sheets contain detailed safety information. (M)SDS will be filed in a binder located in the teaching lab. Workers should consult (M)SDS concerning the relevant chemicals before commencing their experiments.

General Rules 

· Do not pipette chemicals or start a siphon by mouth; a pipette bulb or an aspirator should be used.

· Never taste and avoid smelling any reagent or product.

· Wear appropriate personal protection at any time.

Labeling and Storage 

· Treat all chemicals as potentially hazardous. 

· If the label on the container does not give safety information, refer to the (M)SDSs for detailed information.

· All chemicals and reagents must be clearly labeled. Post warning signs if chemicals are flammable, highly toxic, and carcinogenic or other special problems exist.

· The flammable liquids must be stored in the fire-resistant cupboard.

· Chemical which are light-sensitive should be stored in dark bottles or on bottles wrapped with aluminum foil.

Carcinogenic and Toxic Materials

· The use of carcinogenic and toxic materials should be avoided if possible. 

· If they are required, extra precautions are necessary in handling the materials:

· Storage in locked cabinets, according to temperature sensitivity

· Operations should be performed in fume hoods

· Gloves should be worn and immediately after use, hands should be washed with cold water

· It is common procedure to wear two layers of gloves for extra protection as many carcinogens can permeate glove material. Replace the outer pair as soon as any contamination is observed.

· Before handling chemicals that are harmful when inhaled, contact RIT’s Environmental Health & Safety for a Hazard Assessment and to determine suitable measures (e.g. respirator). 

Transport of Chemicals

When chemicals are carried by hand, they should be placed in a box or acid-carrying bucket to prevent breakage and spillage.

Fume Hood

· Perform experiments that involve the use of chemicals that release gases, vapors or aerosols in fume hood. 

· Weighing of powdered chemicals which are harmful when inhaled, e.g. acrylamide should be carried out in a fume hood.

· Fume hoods should be inspected periodically by authorized personnel for proper and optimum working conditions.  Inspected hoods will have a posted RIT Laboratory Hood Air Flow & Preventative Maintenance Form showing an average flow of 80-120 fpm.

Liquid Nitrogen

· Cryogenic fluids are usually stored in special insulated containers. When transferring liquid nitrogen from one container to another, the operator must be adequately shielded, with a face mask or goggles, heavy- duty gloves and protective clothing.

· Store and use in well-ventilated areas. Keep away from sparks and flames, which may cause explosions. Cryogenics present the hazard of asphyxiation due to displacement of oxygen, or embitterment of metals due to extreme cold.

· When liquid nitrogen is spilt on the skin, it will roll off due to its movement on a cushion of gas. If, however, it is trapped by garments, it may produce burns. Such clothing should be discarded until the liquid has vaporized.






Chapter 4 	Biological Safety

For this MSD course project, only BSL-1 work will be done, but students will use proper techniques for working in a laboratory with a higher level (BSL-2). The following rules and regulations will have to be followed:

· Always use aseptic technique when handling biological samples. Proper aseptic technique ensures that contamination of clean surfaces is minimized if not eliminated altogether. The use of this technique not only protects your sample from contamination, it also confines and prevents your sample from contaminating the environment. Using the biosafety cabinets minimize the contamination of the environment and protects the user 

· Gloves and lab coats should be used at all times. Eye and face protection should be used when needed. Cover any abrasion, cut or open wound with adhesive plaster before beginning work.

· The working bench should be free of any personal items. Clean and disinfect work surfaces before and after usage with Ethanol 70%

· Biohazardous waste must not be discarded into normal disposal bins. 

· Liquids containing living micro-organisms or tissue cultures cannot be directly poured down the sink without treatment. All liquid cultures need to be inactivated. The primary choice is autoclaving. Should the autoclave be out of service, your instructor will inform you and household bleach will be used instead, whereby the concentration required needs to be at least 10% of bleach of the total volume (e.g. 900 ml of culture supernatants and 100 ml of bleach). 

· All plastic ware (e.g. cell culture flasks, pipettes, etc.) and other waste that was in contact with biological materials has to be discarded into the appropriate biohazard waste containers with autoclavable waste bags. The bags will be autoclaved before final disposal. Small autoclavable bags on holders or in beakers are good for collecting solid waste and small volumes of liquid waste. Once full, these bags need to be added to the biohazard waste containers for correct disposal. 

· Used needles, disposable syringes, scalpel blades, pipettes, and other sharp items are to be placed in puncture resistant containers marked with a biohazard symbol for disposal. Used needles should not be re-capped, bent, broken or manipulated by hand. Discard these items intact to prevent accidental skin puncture.

· Exercise care in all procedures and manipulations to minimize aerosol formation. Aerosols can be generated while using pipettes, wire loops and even during the removal of a screw cap or a rubber bung from a culture tube. Rapid and forceful ejection of the contents of a blow-out pipette can also produce an aerosol. In general, slow and unhurried movements are to be preferred in microbiological work, but with minimum delays between operations.

· Biosafety cabinets must be certified annually. Check the certification sticker on the front of the unit to verify your biosafety cabinet’s condition. Contact Shannon LaJuett in case the certification is expired. To assure sterility inside the cabinet and establish proper air flow for containment, the blower should be turned on at least five minutes before infectious materials are to be put into the biosafety cabinet. Spray the safety cabinet with 70% Ethanol before use. To collect liquid waste on the biosafety cabinet, use the provided containers. After each course day, put the closed containers out for autoclaving. Only if autoclaving is not possible (e.g. due to equipment failure), disinfect the liquid waste by adding bleach to a final concentration of ≥10% bleach, and leave at room temperature for 30 minutes to ensure sufficient contact time with disinfectant. 

· Never place anything over the front or rear grill of a biosafety cabinet. Disrupting the airflow into the front grill allows contaminated air from inside the cabinet to blow into the lab or directly at the person sitting at the cabinet. It also allows non-sterile air from the room to blow into the biosafety cabinet over the experiments. Materials should be placed in the biosafety cabinet so as not to block air flow into the rear grill. Leave a few inches for air to flow around objects. Any disruption of the air flow in the cabinet decreases its effectiveness. Before starting your work in the biosafety cabinet, make sure that you have everything you need in the cabinet. The fewer times you pull your hands out of the cabinet, the less air flow disruption. Work in the biosafety cabinet should be performed in the center of the work surface of the cabinet whenever possible. After the biosafety cabinet has been emptied, wipe inner surfaces with 70% Ethanol. At the end of the day, the UV light should be turned on for 30 min (automatic timer). No one should be in the room during this time.  

· When using incubators, all users should check that they have the correct settings (normally 37°C and 5% CO2). If an alarm is sounding, check the panel for the identifying blinking light. 1) If there is no obvious reason for the alarm, contact Shannon LaJuett. 2. The “CO2 Low” (or High) message indicates a deviation from 5% CO2. Check the hose from the wall to the unit. 3) The “tank farm” must be checked for empty tanks once/week. Always keep one CO2 gas cylinder working and the other spare one is full for changing. To order a new bottle and organize pick-up of the old bottle, contact Shannon LaJuett (silbme@rit.edu). Decontaminate incubators by heat sterilization on a regular basis, as indicated in the manual. Always remove the CO2 sensor before heat sterilization as it will get damaged during this process.

· Gas bottles for incubators (most commonly CO2, but can be N2 in case of hypoxia incubators) are cylinders that contain compressed gases and should hence not be subjected to rough handling or abuse. Such misuse can seriously weaken the cylinder, rendering it unfit for further use or causing a highly dangerous fracture. To protect the valve during transportation, the cover cap should be screwed on tightly by hand and remain on until the cylinder is securely chained up in place and ready for use. Gas bottles should never be rolled or dragged. The preferred transport, even for short distances, is by cart with the cylinder strapped in place with a chain. The contents of gas bottles must be clearly labeled. Empty cylinders should be separated from full ones and clearly labeled as such. Gas bottles must be strapped into the rack and secured with the metal chain. Readily combustible substances, such as oil or grease, must not be permitted to come into contact with oxygen cylinder valves, regulators, gauges or fittings. Suspected leaks can be checked by applying a dilute soap solution. Bubbles will occur where there is a leak. It is crucial that there is always one full replacement bottle available. To order a new gas bottle, contact Shannon LaJuett (silbme@rit.edu). Reminder: You have to take the gas cylinder training before starting this course.



· Other important aspects:

· After manipulating biological agents, make sure all containers are tightly closed.

· Only sealed containers are to be used when centrifuging cell cultures.

· Test tube cultures should always be kept in test tube racks. Never place the test tubes horizontally on the bench top.

· Never pipette anything by mouth.

· Clean materials to be autoclaved should be placed in leak proof containers or specific autoclaving bags and properly labeled with autoclave tape. 

· Living cultures must not be removed from the laboratory without permission. 

· Biological material when transported between buildings must be in a double container system. If any materials is dropped or spilt whilst being carried between buildings, the accident must be reported and the spillage must be treated immediately.

· Laboratory refrigerators, cold rooms and other equipment must not be used to store any food for human consumption.

· All vessels containing viable biological materials should be properly labeled to provide information to users in case of breakage and spillage. Label information should include: organism present, special features if any, and initials of experimenter. 

· The location of first aid kits, spill kits, emergency showers and fire extinguishers should be made known to all laboratory workers.



Chapter 5 	Waste Disposal

Always ascertain the correct procedure for disposal of waste materials in order to minimize 

a) the hazardous nature of these materials

b) the risk of user exposure to still-hazardous wastes

c) the risk of contaminating the environment with these materials

Chemicals and Liquid Waste (non-biohazardous)

· Solvents and corrosive chemicals should not be poured down the sink, but placed into the appropriate waste bottles, which should then be disposed of in the correct manner.

· All chemical waste has to be collected in appropriate storage bottles, separated according to the following groups: Acids, Bases, Alcohols, Thiols and Sulfides, Formalin and Formaldehydes. Additional collection bottles will be created as required.

· Storage takes place in the respective safety cabinets depending on the danger of the waste (e.g. flammable, corrosive).

· Solid chemical waste will be kept in the original containers whenever possible

· All waste containers must contain a disposal sheet that shows the type of waste, the volume, the date and the experimenter. All lab members are advised to fill the sheet immediately upon disposal. 

· Once full, waste containers are picked-up by Gary Zinsmeister from RIT Environment, Health & Safety. The pick-up in Institute Hall is coordinated by Shannon LaJuett (silbme@rit.edu).

Sharps

· Sharp objects, such as broken glassware, needles and blades, must be disposed of in a sharp container and not in the general waste. 

· Biohazardous sharp containers must be autoclaved before disposal (see below).

· Sharp containers are picked-up by Gary Zinsmeister from RIT Environment, Health & Safety. The pick-up in Institute Hall is coordinated by the Shannon LaJuett (silbme@rit.edu).

Biohazardous Waste

· Any biohazardous waste must be decontaminated prior to disposal. Hence, all biohazardous wastes should be treated chemically or by autoclaving in order to minimize their hazardous nature prior to disposal.

· Treat all liquid biohazards by autoclaving. 

· All solid biohazardous wastes must be disposed of into the biohazard waste containers only, equipped with autoclavable waste bags. Do not discard into the regular waste bins.

· For the collection of smaller amounts of biohazard waste during the experiment, small biowaste bags (in bag holders) can be used. The bags must be transferred into the biohazard waste containers for disposal. 

· Full biohazard waste bags are being transported from Institute Hall by Gary Zinsmeister from RIT Environment, Health, & Safety on the 3-side-contained transportation cart, where they will be autoclaved. The pick-up in Institute Hall is coordinated by the Shannon LaJuett (silbme@rit.edu).

Tissue

· Leftover tissue of bovine tissue after cell isolation must be transferred into Ziploc bags.

· Bags must be labelled with content, name and date and stored at -20°C until further disposal.

· Once sufficient tissue waste has accumulated, it gets picked-up by Gary Zinsmeister from RIT Environment, Health & Safety. The pick-up in Institute Hall is coordinated by the Shannon LaJuett (silbme@rit.edu).





Chapter 6 	Accident Management

Accidents can and do occur in laboratories. As with all such incidences, the foremost concern is to ensure that safety to all users is preserved. Once all users have been brought to safety, one can then begin to deal with the effects of the accident, i.e. to prevent the threat from spreading from the site of the accident. This might necessitate the containment of spills or leaks.

Basic Information

· The laboratory is equipped with emergency safety equipment such as eye wash, safety shower and first aid kit. All workers must be familiar with emergency and first aid procedures. 

· The laboratory contains fire extinguishers. Workers who have received training may use them if necessary.

· Access to emergency exits and equipment should never be blocked

· Report all incidents of contamination and/or injury to Elizabeth DeBartolo and Shannon LaJuett (silbme@rit.edu). It should be noted that the reasons for reporting these incidences is solely for the purpose of ensuring the safety of the users, and not for the purpose of punishment.

Common Accidents: What to do

Acid and alkali in eyes

Irrigate thoroughly with solution from eyewash bottle or, if this is not available, cold water from the tap. Obtain medical attention immediately.

Extensive splashing with acid or alkali

Douse with water (use a shower) and remove affected clothing. Obtain immediate medical attention.

Thermal burns

Apply cold water to affected area, dry carefully, cover with dry dressing and seek medical assistance. Severely burnt persons should be kept warm until medical assistance arrives.

Fires

Any unintentional fires, regardless of size, extinguishment or amount of damage, must be report to Public Safety immediately. Call (585) 475 3333 or Text (585) 205 8333.

Cuts and wounds without exposure to biohazards

Cuts are dangerous because they tear the skin and make the interior of the body vulnerable to toxins and other dangerous agents. If a cut is bleeding, apply pressure to it with a bandage, or with gloved hands, to staunch the flow of blood. Then, the wound should be cleaned very thoroughly by rinsing with running water. Dress simple wounds with iodine and gauze/plaster. Deep lacerated wounds need further medical attention after application of pressure dressing to stop bleeding. If there is detachment of body parts like parts of fingers, place them in a container packed with ice and bring them along with the patient to the Emergency Department at University of Rochester.

Cuts and wounds with exposure to biohazards

In the event that the cut was caused by an object known to contain or to be contaminated by a biohazardous material, wash the wound with running water and apply wound disinfectant. Thereafter, seek immediate medical attention and notify Elizabeth DeBartolo and Shannon LaJuett (silbme@rit.edu) immediately. Needles are commonly used the laboratory and it is possible that a user might be accidentally stabbed with one. A needle-stick injury like this is similar to a cut and poses the same dangers even if it doesn’t bleed profusely. It should hence be treated as a cut.

Bruises

A blunt blow to parts of the body might result in mild internal bleeding leading to a bruise, just beneath the skin. In the event of a bruise apply ice cubes wrapped in a piece of cloth to the injured area. If possible, apply pressure and raise the injured part of the body to reduce swelling and bruising.

Spills: What to do

· A spill kit is available in the laboratory

· Make sure to put up clear warning signs to others to keep clear of the contaminated area until decontamination is completed. Always double-glove your hands

· Solid sample spill

· Dispose of the contaminant, along with the outer-most pair of gloves into the biohazard bin.

· Disinfect the contaminated surface with 10% bleach for 30 min. If the surface is sensitive to bleach (e.g. safety cabinet), ensure that the time does not exceed 30 min to avoid surface damage.

· Wipe away the bleach, then disinfect with 70% ethanol for 30 min.

· Dispose of all wiping towels, along with the second pair of gloves, in the biohazard bin.

· Liquid spill

· Most important: Prevent spread of the liquid

· Use either a spill kit sponge pad or wad of paper towels to surround the liquid.

· Proceed to soak up the main body of the spill with absorbent mats or sprinkle with crystalising agent Super-sorb

· Once the spread of the spilled biohazardous material is stopped or retarded, remove soaked material into the biohazard bin, together with the outermost pair of gloves

·  Disinfect the contaminated surface with 10% bleach for 30 min. If the surface is sensitive to bleach (e.g. safety cabinet), ensure that the time does not exceed 30 min to avoid surface damage.

· Wipe away the bleach, then disinfect with 70% ethanol for 30 min.

· Dispose of all wiping towels, along with the second pair of gloves, in the biohazard bin. 

· In case of extensive bodily contact with a contaminant, remove all contaminated clothing and rinse yourself thoroughly under the emergency shower. Use soap if possible.

· In case of a minor contamination, wash the area thoroughly with soap and rinse in the sink.






Bacillus Genetic Stock Center

The Ohio State University - Department of Biochemistry
484 West Twelfth Avenue - Columbus, Ohio 43210 - USA
www.bgsc.org - 1 614 292 3490 (voice) - director@bgsc.org

SAFETY DATA SHEET

Effective Date: 12/1/2021 Revision: 1

SECTION 1 - SUBSTANCE IDENTITY AND COMPANY INFORMATION

Product Name: Bacillus subtilis subsp. subtilis 10A5
BGSC Catalog #: 10A5
COMPANY INFORMATION: Bacillus Genetic Stock Center

484 W 12 Ave

Columbus OH 43210

FOR INFORMATION CALL: 614 292 3490

SECTION 2 - HAZARD IDENTIFICATION
HMIS Rating: N/A
NFPA Rating: N/A

This substance is not hazardous as defined by OSHA 29CFR 1910.1200. Like all nonhazardous bacterial cultures,
however, this product should be handled according to good lab practices, using proper personal protective
equipment, proper engineering controls and in compliance with the purchaser’s own institutional safety program.

Routes of Exposure

e  Skin Contact: No information available.

e Skin Absorption: No information available.
e Eye Contact: No information available.

e Inhalation: No information available.

e Ingestion: May be harmful if swallowed.

e  Chronic: No Information Found

Health Hazards

All BGSC bacterial cultures should be handled by qualified microbiologists using appropriate safety practices as
detailed by the U.S. Center for Disease Control (http://www.cdc.gov/biosafety/publications/bmbl5/index.htm).





SECTION 3 - COMPOSITION/INFORMATION ON INGREDIENTS SAFETY DATA SHEET
Bacillus subtilis culture at Biosafety Level 1

A mixture of cells and endospores of the organism. BGSC supplies these organisms suspended in an aqueous
glycerol solution (10% v/v) and adsorbed to filter paper discs.

SECTION 4 - FIRST AID MEASURES

There are no known health hazards associated with this product. However, you should report to your Safety
Office and seek medical attention as soon as possible if any of the following occur:

e Ingestion: If person is unconscious seek emergency medical attention; never give anything by mouth to an
unconscious person. If the person is conscious wash mouth out with copious amounts of water and call a
physician then administer three cupfuls of water. Do not induce vomiting unless directed to do so by a
physician.

e Inhalation: If person is unconscious seek emergency medical attention, if person is conscious remove to
fresh air and call a physician.

e Dermal exposure: Immediately wash skin with copious amounts of water followed by washing with soap
and copious amounts of water. Remove all contaminated clothing.

e Eye exposures: Flush eyes with copious amounts of water for at least 15 minutes with eyelids separated
and call a physician.

o Notes to Physician: Treat symptomatically and supportively.

SECTION 5 - FIRE FIGHTING MEASURES

e General: Wear Self-Contained breathing apparatus in pressure demand, MSHA/NIOSH approved. During a
fire, irritating and toxic gases may be generated by thermal decomposition.

e Extinguishing Media: Water spray, carbon dioxide, dry chemical powder, Halon (where regulations
permit), or appropriate foam.

e  Autoignition Temperature: N/A

e  Explosion limits: N/A

e  Flash Point: Not Available

e Specific Hazard(s): There is no specific hazard associated with this product. However, responders should
take into consideration the biohazard, chemical hazard, or other risk associated with responding to a fire
in the area where the material may be stored or handled.

SECTION 6 - ACCIDENTAL RELEASE MEASURES SAFETY DATA SHEET

e Use Personal Protective Equipment: Wear laboratory coat, gloves and eye protection. Avoid direct
contact with skin or eyes and take measures to prevent inhalation or ingestion.

e Patient/Victim: Wash with soap and water. Work clothes should be laundered separately. Launder
contaminated clothing before re-use. Do not take clothing home.

e Equipment/Environment: Allow aerosols to settle; wearing protective clothing, gently cover spill with
paper towel and apply 1% sodium hypochlorite, starting at perimeter and working towards the center;
allow sufficient contact time before cleanup (30 min).





e Note: The use of additional PPE may be necessary for cleaning solutions.

SECTION 7 - HANDLING AND STORAGE

Follow standard laboratory practice for handling bacterial cultures. Storage recommendations will appear on the
product information sheet.

SECTION 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION

e Use Personal Protective Equipment: Including Eye Protection, Chemical Resistant Gloves, and appropriate
clothing to prevent skin exposure. In addition, a Respiratory protection program that complies with OSHA
29 CFR 1910.134 and ANSI Z88.2 requirements or European Standard EN 149 must be followed whenever
workplace conditions warrant respirator use.

e Engineering Controls: The use and storage of this material requires user to maintain and make available
appropriate eyewash and safety shower facilities. Use fume hood or other appropriate ventilation method
to keep airborne concentrations a low as possible.

e Exposure Limits: No exposure limits for this material have been established by ACGIH, NIOSH, or OSHA.

|SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

Data Not Available

|SECTION 10 - STABILITY AND REACTIVITY

e Chemical Stability: No information available.

e Conditions to Avoid: No information available.

e Hazardous Decomposition Products: No information available.
e Hazardous Polymerization: Will not occur.

SECTION 11 - TOXICOLOGICAL INFORMATION

No Information was found in relation to: RTECS, LD50/LC50, Carcinogenicity, Epidemiology, Teratogenicity,
Reproductive effects, Mutagenicity, or Neurotoxicology.

Note: The toxicological properties of this substance have not been fully investigated.

|SECTION 12 - ECOLOGICAL INFORMATION

No ecological information available.

|SECTION 13 - DISPOSAL CONSIDERATIONS

Treat waste as a biohazard with BSL1 precautions. Decontaminate all wastes before disposal (steam sterilization,
chemical disinfection, and/or incineration).





Hazardous waste generators are required to determine if a discarded chemical is classified as a hazardous waste
according to 40 CFR Part 261.3. In addition waste generators must consult about and comply with all state and
local regulations to ensure compliance.

SECTION 14 - TRANSPORT INFORMATION

e Land Transport (ADR/RID): Not a dangerous good in sense of this transport regulation.

e Inland Water ways transport (ADN): Not a dangerous good in sense of this transport regulation.
e Sea Transport (IMDG): Not a dangerous good in sense of this transport regulation.

e Air Transport (ICAQ-TP / IATA-DGR): Not a dangerous good in sense of this transport regulation
e DOT Classification: Not a DOT controlled material (United States)

SECTION 15 - REGULATORY INFORMATION

e This substance is not listed on the TSCA Inventory. It is for research and development use only.

e This substance is not SARA listed.

e US Federal Regulations: SARA 313: This product is not regulated by SARA CAA, Section 112, Hazardous Air
Pollutants (HAPs) (40 CFR 61): This product does not contain HAPs.

e  US State Regulations: California Proposition 65: This product does not contain chemicals listed under
Proposition 65.

SECTION 16 - OTHER INFORMATION

The information presented in this document is believed to be correct based upon data available to the BGSC. Users
should make an independent decision regarding the accuracy of this information based on their needs and data
available to them. All substances and mixtures may present unknown hazards and all necessary safety precautions
should be taken. The BGSC and the Ohio State University assume no liability resulting from using or coming in
contact with this substance.
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Rochester Institute of Technology Institutional Biosafety Committee
Project Registration Form

Name(s) of PI(s): Carlos Castellanos Lab Location: Institute Hall 3090
Biological Agent(s) of Concern: Bacillus subtilis subsp. subtilis

1. Use this form to:

a) Register new or modified projects involving recombinant DNA constructs. Note: There are NO projects exempt from the NIH Guidelines for Research Involving
Recombinant DNA Molecules as RIT receives NIH funding.

b) Declare non-recombinant biohazards including pathogens (mammalian or plant); and eukaryotic cells, fluids, cell lines, and unfixed tissue for new or modified projects.

c) Register the use of biologicals noted above in animals.

d) Register the generation of de novo transgenic animals using recombinant DNA technology.

e) Register interbreeding or cross breeding of animals that were originally created using recombinant DNA technology AND are genetically different from each other; AND if
you intend to administer agents listed above to these animals.

2. Contact the Acting Chair of the Institutional Biosafety Committee (475-5972 or rldshi@rit.edu ) directly if you intend to generate transgenic plants.
3. Please do not use abbreviations without defining them. Failure to do so will delay the review of your protocol.
4. Please e-mail your completed and signed form electronically, as a PDF or Word document, to ibc@rit.edu .
5. Isyour project funded by the NIH? (P1 to complete this question) Yes J No
Prior to Submission to the IBC:
1. Obtain the Material Safety Data Sheet/Safety Data Sheet for the associated biological agent(s). |1_| Yes |:| No
2. Ensure all individuals working on this project have:
a. Reviewed the RIT EH&S Biosafety webpage: https://www.rit.edu/fa/grms/ehs/content/biosafety |_;l-| Yes [ ] No
b. Taken all necessary training course(s):
i. Biosafety Awareness (found on the biosafety webpage) |1-| Yes [ ] No
ii. Lab Safety: https://www.rit.edu/fa/grms/ehs/content/labstudio-safety |:_|-| Yes [ ] No
iii. Gas Cylinder: (if working with compressed gases). Also on the Lab Safety webpage. |j| Yes [ ] No % NA
iv. Bloodborne Pathogens: (if working with human or non-human primate cells or tissues). File paperwork. []Yes [INo NA
https://www.rit.edu/fa/grms/ehs/content/bloodborne-pathogens
3. Write a project specific standard operating procedure (SOP) for the biological agent(s) you will be using. |1_| Yes [ ] No
4. Ensure the availability of all necessary safety devices (e.g. certified biosafety cabinets). |1_| Yes [ ] No[]NA
IBC Committee Reviewer: Date:

(Signature)

IBC Committee Project Approval: Date:
(Signature)

IBC Project Number: Assigned BSL:
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Rochester Institute of Technology Institutional Biosafety Committee
Project Registration Form

Project Title: Red Edge Prototypes (MSD P22138)

Campus Address#: 1 Lomb Memorial Drive, Rochester NY, 14623

Question A.1. Will this project involve the use of mammalian or plant pathogens including non-recombinant and recombinant pathogens? (List infectious
Mammalian Viral Vectors under Question D.)

No Skip to Question B.1.
\/ Yes If yes, complete Table A.1.a. Expand the table as necessary.
Table A.l.a.
List pathogens (Genus, species, strain) Biosafety level
Bacillus subtilis subsp. subtilis, strain ID # 10A5 from BGSC (Bacillus Genetic Stock Center) 1

Question B.1. Will this project involve the use of eukaryotic cells or fluids, eukaryotic cell lines, or eukaryotic unfixed tissues? (Use this section to declare
human fluids such as blood and sera.)
y

v [ No Skip to Question C.1.
Yes If yes, complete Table B.1.a. Expand the table as necessary.
** NOTE: ATCC Biosafety levels refer to frozen cells (as shipped) only. CDC recommends that all human and non-human primate cells be handled as Biosafety Level 2.

Table B.1.a.  Eukaryotic cells or fluids, eukaryotic cell lines, or eukaryotic unfixed tissues description. List all other organisms associated with project.

List cells, fluids, tissues, cell lines Organism From whom or If you are using cells, If KNOWN to If using human Biosafety
of origin | where did you obtain | fluids, or tissues from harbor pathogens, materials, indicate level**
these cells, fluids, or vertebrate animals, specify the pathogen | patient population from
tissues provide or write which materials are
corresponding “UNKNOWN” derived or write
IACUC # or write “UNKNOWN”
“NA”
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Question C.1. Will this project involve the use of recombinant DNA (e.g. plasmids, nhon-pathogenic or pathogenic genetically engineered microorganisms)?

Vi

v [ No Skip to Question D.1.

Use NIH Guidelines Section I-B as reference

If you are creating transgenic animals, complete Question H.

those plasmids.

Yes If yes, describe your recombinant DNA by answering questions C.2. - C.3 and by completing Table C.3.a. and Table C.3.b. Expand tables as necessary.

List under Question D. any infectious Mammalian Viral Vectors that are already packaged and that will be used as part of these experiments.

If you are building new plasmids that will be used to develop a viral vector, then you must answer Question C.1 — C.3 and complete Table C.3.a and Table C.3.b. relative to

Question C.2. What is the nature of the DNA inserts? Check all that apply. IBC approval is required before initiation of studies involving constructs having

these inserts.

Insert contains full-length genes for toxins

Insert contains full-length genes for drug resistance that, if expressed in disease agents of humans, animals, or plants, could compromise control of infection by those agents. (This does
NOT refer to drug resistance markers used for selection during routine cloning, e.g. ampicillin.)

Insert contains genetic material from a BSL-2 (or higher) MICROORGANISM (e.g. pathogenic bacteria, viruses, fungi, etc).

Insert contains genetic material that likely codes for an oncogene

Not applicable: None of the above categories describe the inserts proposed for use in these studies.

Question C.3. Describe all the recombinant DNA constructs used in these studies by completing Tables C.3.a. and C.3.b. Expand tables as necessary.

Table C.3.a.  Insert Description
Insert number What does your insert encode? List DNA type List organism or Does insert Will you
(Use this (e.g. name of gene product or nature of regulatory region) (e.g. genomic, species of origin contain INTENTIALLY
column to ¢DNA. antisense promoter? express the product
match your Yetc.) ' (Yes, no of the insert?
insert with its unknown) (Yes, no)
vector)
1
2
3
4
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Table C.3.b.  Vector and Host Information. Correlate insert number from Table C.3.a. to information requested below.

match your
insert (s) with
its vector(s))

conversion, toxin, etc).
“NONE”.

construct you are referring to.

3. If no bacterial and/or fungal agents are used, write

Insert number List vector name(s) and describe 1. List all bacterial and/or fungal agents in which this 1. List all eukaryotic cells (or cell lines) in which this
(Use this construct will be placed. Provide specific strain. construct will be placed. These cells should be described
column to 2. List potential adverse effects of expression (e.g. pathogenic In Question B.

2. List potential adverse effects of expression (e.g.
oncogenic potential, etc).

If no eukaryotic cells are used, write “\NONE”.

4. Be sure to organize this information so it is CLEAR which | 4. Be sure to organize this information so it is CLEAR

which construct you are referring to.

AWIN|F-

Question D.1. Will this project involve the use of Mammalian Viral Vectors?

/

V¥ [ No Skip to Question E.1.

Yes If yes, complete Table D.1.a. Expand tables as necessary. Also submit your Mammalian Viral Vector Registration completed for each viral system declared below.

Contact the IBC Chair if you have questions about your Mammalian Viral Vector Registrations.

Table D.1.a.  List the vector system(s) proposed for use in these experiments and provide the corresponding information.

List viral vector system (e.g. adenoviral,
lentiviral, retroviral, adeno-associated, etc.)

List corresponding viral vector registration
number

List cells transduced or infected with List biosafety level(s) for packaging,
viral vector or write “NONE”. These propagation, and infection.
cells should be described in Question B.

Question E.1. Will project involve the use of select agents (pathogens, recombinant DNA, or toxins of biological origin)?

Vi

¥V [ No Skip to Question F.1.

Yes If yes, describe briefly in the text box below. Hint: Cut & paste from your Lab Registration, if applicable.

Select Agent
Description
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Question F.1. Will any of the experiments covered by this registration ever involve more than 10 liters of culture at any one time?

y ]

v [ No

Skip to Question G.1.

Yes

If yes, describe briefly in the text box below.

Brief description of

10L experiments

Question G.1. Will this project or grant involve the administration of any biological, declared above, to LIVE animals (e.g. vertebrates, invertebrates)?

/
v [ No Skip to Question H.1.
Yes If yes, complete Questions G.1 — G.4 relative to the biologicals declared above AND which will be administered to LIVE animals. Expand tables as necessary.
Generation of transgenic animals should be declared and described under Question H .1. and H.2.
Table G.1.a.
List animal species or strain (one per line) Is this species transgenic? (Yes or No) List corresponding IACUC number or write
“NONE” if no IACUC is required.
Table G.1.b. Cut and paste this table for each species or strain to ensure clarity when using multiple agents in multiple species or strains.
List agent administered to animals What is What is the Describe exposure (administration) method and potential List type of
the concentration of risk to experimenter. Indicate Biosafety Level animal housing
number of dose? necessary
ABSL1, ABSL2, ABSL3
doses? ( ' ' ) (ABSL1, ABSL2,
ABSL3)

Question G.2. Will you be collecting tissues, cells, or fluids from these animals?

No

Skip to Question G.3.

Yes

If yes, complete Table G.2.Expand table as necessary.
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Table G.2.a. Expand table asn

ecessary.

List animal species of strain

List the potentially hazardous agents
that were administered

List fluids, cells, or tissues collected

If the collected cells, tissues or fluids are
KNOWN to harbor pathogens or toxins,
specify the pathogens or toxins or write

“UNKNOWN”

Question G.3. Will the animals produce, secrete, or shed a toxic or infectious agent as a result of these experiments? Note: if you are using transgenic

animals, you must also consider whether the animal is more susceptible to the agent making the agent more likely to be shed.

No Skip to Question G.4.

Yes If yes, complete Table G.3.a. describing how your biological may be transmitted to humans or to other animals.

Please remember that the biological(s) (e.g. replication-defective virus, cell lines, human cells) administered to your animals may carry pathogens that could cause an
infection, which could then be transmitted to humans or perhaps other animals.

Table G.3.a.

Transmission potential. Check all that apply.

List agent likely produced or shed

Transmission from animal to
animal? (Please be aware that
some agents may be harmless
to humans but could be
pathogenic in animals and
damaging to our animal
colony.)

Transmission
from animal to
humans?

Environmental
transmission (to
feral populations)?

Transmission
via urine?

Transmission
via feces?

Transmission
via saliva?

Transmission via
natural vector?
Specify vector:

Question G.4. Are there any mitigating factors that may modify (raise or lower) the biological containment level for these experiments?

No Skip to Question H.1.

Yes If yes, describe briefly in text box below.

Brief description of
mitigating factors
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Question H.1. Will you be generating transgenic animals through recombinant DNA technology? (e.g. mice, Drosophila, C. elegans, or other members of the

Kingdom Animalia)

v [ No Proceed to Question H.2.

Use NIH Guidelines as reference: http://www4.0d.nih.gov/oba/rac/guidelines/quidelines.html

Yes If yes, describe recombinant construct (vector, gene, gene function) in text box below and complete Table H.1.a.

Examples of recombinant DNA technology include (1) Direct microinjection of a chosen gene construct from another member of the same species or a different species into the
pronucleus of a fertilized ovum; (2) Insertion of the desired DNA sequence by homologous recombination into an in vitro culture of embryonic stems and cells; (3) Use of a
plasmid or virus to transfer the genetic material into germ cells

Construct description

Table H.1.a.

Construct 1

Construct 2

Construct 3

List corresponding IACUC number or write “NONE” if no
IACUC is required.

If the inserted genetic material is from a Risk Group 2 (or
higher) microorganism, list the organism or write “NONE”.

If inserted genetic material is from a virus, how much of the
total viral genome will be inserted. Write “less than ’2” or
“greater than %" or write “None”.

If inserted genetic material encodes for a functional toxin or
a fraction of a toxin gene, list the toxin and percentage of
toxin gene or write “NONE”.

Will animals secrete or shed a toxic or infectious agent? List
infectious agent or toxin or write “NONE”.

List route of secretion or shedding (e.g. urine, saliva, feces)
or write “NONE”.

Will the animals that are generated have an increased
propensity for infections with pathogens, either human or
animal? Write “Yes” and explain or write “No”.
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Question H.2.  Will you be interbreeding or cross breeding transgenic animals (those originally created using recombinant DNA technology) AND are
genetically different from each other? This question also covers backcrossing transgenic animals with wild type animals.
y

v [ No Skip to Question J.1.

Yes If yes, complete Table H.2.a. and questions H.3. through H.6.

Use the NIH Guidelines as reference

Table H.2.a.  Describe the existing genetics of each parental transgenic animal by completing the appropriate tables. Cut and paste this table to describe more
than one cross.

Parent 1 Parent 2

Specify species & strain(s)

e.g. Balbc mouse; Drosophila
melanogaster; C. elegans

What does your insert encode (e.g.
name of gene product or nature of
regulatory region)? Write NA if not
applicable.

What was deleted (e.g. name of gene
product or nature of regulatory region)?
Write NA if not applicable.

Specify source of inserted sequence
(e.g. mouse, human, etc.)

Specify any potentially hazardous
agent that may be encoded in
INSERTED sequence (e.g. toxin,
pathogens, oncogene) Write NA if not
applicable.

List corresponding IACUC number or
write “NONE” if no IACUC is
required.

Question H.3. Will the progeny likely be selectively vulnerable to specific pathogens? (e.g. Consider pathogens that may be present in their immediate
environment or that you may administer to these animals which may be transmissible to humans or to other animals.)

No

Yes | Explain briefly in this box.

Question H.4. Will the progeny likely have a survival advantage that could be genetically transmitted to feral populations? (e.g. If the animal escapes,
how likely will it die fairly quickly or how likely is it to reproduce with feral animals to produce viable offspring?)

No

Yes | Explain briefly in this box.
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Question H.5. Will the progeny likely shed a pathogen that is transmissible to humans or a toxin that may affect humans?
No
Yes | Explain briefly in this box. Be sure to list the pathogen or toxin and how the agent may be shed from the animal.
Question H.6. Will the resultant progeny result in the expression of transgenes or the disregulation of endogenous gene-products?
No
Yes | Explain briefly in this box.

Question J.1.  Will any portion of this project take place in other labs that are not controlled by the listed Principal Investigator or Co-Principal Investigator?
No Skip to Question J.2.

\/ Yes

If yes, list the names of the Principal Investigators responsible for the labs and briefly describe the activities performed by each group relative to the declared agents in the
text box below.

Note: Program projects frequently involve vastly different experiments for each investigator involved. Therefore each Principal Investigator should submit their own Grant /
Project Registration representing their portion of the research. If you are registering a program project, list the other Principal Investigators and Co-Principal Investigators;
and note “Program Project” under “Activity”. Questions should be directed to the IBC Program Coordinator.

Principal Investigator Activity (brief description — 1-2 sentences)

Shannon LaJuett Due to the nature of this MSD course, the principal investigator for this project is given as the MSD client, but the work will be

completed in the Institute Hall third-floor laboratory (set as a project work space through MSD). As such, the BME laboratory manager
is listed here, because she is in control of this lab, although she is not a “direct” PI on this project; see attached SOP for details.

Question J.2.

Question K.

List full name of lab personnel involved in the experiments declared through this registration document, including all Principal Investigators,

Co-Principal Investigators, Student Employees, and Students.
RIT Faculty: Carlos Castellanos (principal investigator/MSD project client), Elizabeth DeBartolo (MSD course instructor), Shannon LaJuett (laboratory manager)
Students: Abby Bratton, Liam Stuart, Dawsen Crum

Please provide a brief summary (2-3 paragraphs maximum) stating the goals of your studies and describing the nature of the experiments done
with each agent declared in Questions A-E. (i.e. cells, DNA, viruses, bacteria). Described each aspect of the project including: acquisition,

use/handling, storage, and disposal.
DO NOT cut and paste your grant abstract or your IACUC abstract, as it will not provide enough detail for the IBC review. Providing the specific aims of the project may be
useful to provide perspective to the committee, however, submitting the aims without providing a summary of what you intend to do with each agent is no longer acceptable.
Failure to provide information detailing how each agent will be used will result in a SIGNIFICANT delay in your approval.
The goal of our experiment is to test for cell growth and survivability of Bacillus subtilis cells under conditions similar to the environment of the exoplanet Trappist-1e. The purpose
of this testing is to create public interest in the subject of astrobiology as well as to prove the functionality of the environmental simulation chamber built by MSD group P22138.
This experiment will use cells previously acquired by Carlos Castellanos from the Bacillus Genetic Stock Center, ID# 10A5 (Bacillus subtilis subsp. subtilis), currently stored in a -
80 degrees Celsius freezer in Gosnell. Handling and care of the cells for the duration of the spring semester MSD 11 course will be conducted by Abby Bratton, Dawsen Crum, and
Liam Stuart, who are all fifth year biomedical engineering students with completed lab safety trainings and experience in cell culturing. The cells will be stored in the
aforementioned freezer until spring semester (pending approval by the committee), when they will be transferred to Institute Hall where they will be thawed and stored in the
laboratory incubator in room 3090. During experimental runs, the cells will be placed within closed glassware in the environmental simulation chamber, which will at times be
removed from the laboratory during experimental runs so that it may be publicly displayed. However, all cell counting procedures, or other processes which require removing the
cells from the closed environmental chamber, will be conducted in room 3090. When testing concludes, all glassware (petri dishes and flasks) that contained the cells will bleached
and disposed of at a Satellite Accumulation Area in Institute Hall room 3090.
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Question L.  Criteria for review from the Fink Committee Report — The IBC will, as part of its protocol review process, consider whether
experiments being proposed fall into any of the seven categories of experiments of concern, those with legitimate scientific purpose, but which
could be misused to pose a biological threat to public health and/or national security (Dual Use Technology). Pls are responsible for the initial
assessment of their experiments in light of the Fink Report. For more information, please visit http://www.nap.edu/books/0309089778/html.

Please check the appropriate answer:

The Fink Committee identified seven classes of experiments that it believes illustrate the types of endeavors or discoveries that will require review and discussion by informed
members of the scientific and medical community before they are undertaken or, if carried out, before they are published in full detail.

1. Would this experiment demonstrate how to render a vaccine ineffective? This would apply to both human and animal vaccines. Creation of a vaccine-resistant smallpox Yes

virus would fall into this class of experiments.
No \/

If Yes, please explain:

2. Would this experiment confer resistance to therapeutically useful antibiotics or antiviral agents? This would apply to therapeutic agents that are used to control disease Yes

agents in humans, animals, or crops. Introduction of ciprofloxacin resistance in Bacillus anthracis would fall in this class.
No |

If Yes, please explain:

3. Would this experiment enhance the virulence of a pathogen or render a nonpathogen virulent? This would apply to plant, animal, and human pathogens. Introduction of Yes

cereolysin toxin gene into Bacillus anthracis would fall into this class. N \/
0

If Yes, please explain:

4. Would this experiment increase transmissibility of a pathogen? This would include enhancing transmission within or between species. Altering vector competence to Yes

enhance disease transmission would also fall into this class.
No | f

If Yes, please explain:

5. Would this experiment alter the host range of a pathogen? This would include making nonzoonotics into zoonotic agents. Altering the tropism of viruses would fit into Yes

this class.
No \/

If Yes, please explain:

6. Would this experiment enable the evasion of diagnostic/detection modalities? This could include microencapsulation to avoid antibody-based detection and/or the Yes

alteration of gene sequences to avoid detection by established molecular methods.
No J

If Yes, please explain:

7. Would this experiment enable the weaponization of a biological agent or toxin? This would include the environmental stabilization of pathogens. Synthesis of smallpox Yes

virus would fall into this class of experiments.
No \/

If Yes, please explain:
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Principal Investigator Affirmation:

By signing below, | certify that | have read the following statements and agree that all the listed participants and | will abide by them.

1.

2.

Principal Investigator:

All research involving biologicals performed in my laboratory will comply with the University’s requirements for the applicable biosafety level.

All personnel have completed the University’s Laboratory Safety Training Program. Required every academic year.

All personnel have received training regarding your laboratory and agent specific guidelines prior to working at the bench. Any new individuals
assigned to the project must also receive the appropriate training. All individuals handling BSL2 (or higher) materials have demonstrated
competency prior to working with such materials. The lab’s training is documented including date of training, summary of training, signature of trainee,
initials or signature of trainer. Safety information is available in the laboratory for referral or upon request by the Biosafety Officer.

All significant laboratory-related accidents and illnesses will be reported to the IBC immediately.

All employee injuries and/or exposures are reported to the University through the University’s Employee Incident Report Form.

The Principal Investigator is responsible for rapidly communicating new information or data to the IBC if that new information or data should reveal or
strongly suggest that the anticipated safety or biohazard potential of the approved experiments or vector systems diverge significantly from what was

originally anticipated. (For example, it may be determined that a replication-incompetent viral vector system in fact contains substantial levels of a
replication-competent revertant virus, with the potential for human infection of transmission.)

é;gzﬁ — Date:  11/29/2021

If applicable:

Secondary PI: Date:

Please submit a signed copy of this form electronically to ibc@rit.edu .
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Environmental Health & Safety — Laboratory Review

Inspection items to be verified after IBC review:

1. Ensure proper maintenance/certification of all equipment (e.g. certified biosafety cabinets). [ ]Yes []No[]NA
2. Ensure all required signage is posted in laboratory areas. |:| Yes |:| No
3. Compile a lab notebook consisting of items 1-3 from page 1. (SDS, training certificates, SOP) [ ]Yes [ ]No
4. Ensure no decorative plants or animals (e.g. pets) in the laboratories. []Yes [INo
5. Ensure any autoclaves have appropriate, up-to-date operation and validation logs, and are validated every 40 operating hours. [ ]Yes [ ] No[]NA
COMMENTS:
PI Signature Date
EH&S Signature Date

Retain a copy of this completed checklist with your project documentation. For questions, contact Cindy White at (585) 475-4980 or clwehs@rit.edu.
NOTE: Any comments or non-compliance with guidelines require a written response/notification of action to Cindy White within 14 days of
checklist receipt.

Page 12 of 12



mailto:clwehs@rit.edu




Rochester Institute of Technology Institutional Biosafety Committee


Project Registration Form


Name(s) of PI(s):______Ke Du _________________________________________
Lab Location: _CBET 75-2140, 75-3120, 75-3140___________ 

Biological Agent(s) of Concern:  Synthetic RNA and DNA/Bacteria___________________________________________________________________ 


1. Use this form to: 

a) Register new or modified projects involving recombinant DNA constructs. Note: There are NO projects exempt from the NIH Guidelines for Research Involving Recombinant DNA Molecules as RIT receives NIH funding.

b) Declare non-recombinant biohazards including pathogens (mammalian or plant); and eukaryotic cells, fluids, cell lines, and unfixed tissue for new or modified projects. 


c) Register the use of biologicals noted above in animals.

d) Register the generation of de novo transgenic animals using recombinant DNA technology.

e) Register interbreeding or cross breeding of animals that were originally created using recombinant DNA technology AND are genetically different from each other; AND if you intend to administer agents listed above to these animals.

2. Contact the Acting Chair of the Institutional Biosafety Committee (475-5972 or rldsbi@rit.edu ) directly if you intend to generate transgenic plants.

3. Please do not use abbreviations without defining them.  Failure to do so will delay the review of your protocol.

4. Please e-mail your completed and signed form electronically, as a PDF or Word document, to ibc@rit.edu .


5. Is your project funded by the NIH? (PI to complete this question) 
   Yes


Prior to Submission to the IBC:


1. Obtain the Material Safety Data Sheet/Safety Data Sheet for the associated biological agent(s).




 FORMCHECKBOX 
 Yes   No




2. Ensure all individuals working on this project have:


a. Reviewed the RIT EH&S Biosafety webpage: http://finweb.rit.edu/grms/ehs/health/biosafety.html


 FORMCHECKBOX 
 Yes   No

b. Taken all necessary training course(s):










 FORMCHECKBOX 
 Yes   No

i. Biosafety Awareness (found on the biosafety webpage)


 




 FORMCHECKBOX 
 Yes   No

ii. Lab Safety: http://finweb.rit.edu/grms/ehs/lab/ 








 FORMCHECKBOX 
 Yes   No

iii. Gas Cylinder: (if working with compressed gases). Also on the Lab Safety webpage.



 FORMCHECKBOX 
 Yes  
 NA Bloodborne Pathogens: (if working with primate related biological agents). File paperwork.


 No  Yes  http://finweb.rit.edu/grms/ehs/health/bloodborne_pathogens.html NA
 No 

3. Write a project specific standard operating procedure (SOP) for the biological agent(s) you will be using.



 FORMCHECKBOX 
 Yes   No

4. Ensure the availability of all necessary safety devices (e.g. certified biosafety cabinets).





 FORMCHECKBOX 
 Yes   NA No 

IBC Committee Reviewer:  _______________________________________________________________________________ 

Date:  ____________________________________

         (Signature)


IBC Committee Project Approval:  _______________________________________________________________________________ 
Date:  _____________________________________


         (Signature)


Rochester Institute of Technology Institutional Biosafety Committee


Project Registration Form


Project Title: 
 

Campus Address#:                            



Question A.1.
Will this project involve the use of mammalian or plant pathogens including non-recombinant and recombinant pathogens? (List infectious Mammalian Viral Vectors under Question D.)


		No

		No

		Skip to Question B.1.



		

		Yes

		If yes, complete Table A.1.a.  Expand the table as necessary.








Table A.1.a.


		List pathogens (Genus, species, strain)

		Biosafety level



		

		



		

		





Question B.1.
Will this project involve the use of eukaryotic cells or fluids, eukaryotic cell lines, or eukaryotic unfixed tissues? (Use this section to declare human fluids such as blood and sera.) 


		No

		No

		Skip to Question C.1.



		

		Yes

		If yes, complete Table B.1.a.  Expand the table as necessary.








Table B.1.a.
Eukaryotic cells or fluids, eukaryotic cell lines, or eukaryotic unfixed tissues description. List all other organisms associated with project.

		List cells, fluids, tissues, cell lines

		Organism of origin

		From whom or where did you obtain these cells, fluids, or tissues

		If you are using cells, fluids, or tissues from vertebrate animals, provide corresponding IACUC # or write “NA”

		If KNOWN to harbor pathogens, specify the pathogen or write “UNKNOWN”

		If using human materials, indicate patient population from which materials are derived or write “UNKNOWN”

		Biosafety level



		

		

		

		

		

		

		



		

		

		

		

		

		

		





Question C.1.
Will this project involve the use of recombinant DNA (e.g. plasmids, non-pathogenic or pathogenic genetically engineered microorganisms)?


		No

		No

		Skip to Question D.1.



		

		Yes

		If yes, describe your recombinant DNA by answering questions C.2. - C.3 and by completing Table C.3.a. and Table C.3.b .   Expand tables as necessary.


Use NIH Guidelines Section I-B  as reference 


If you are creating transgenic animals, complete Question H. 


List under Question D. any infectious Mammalian Viral Vectors that are already packaged and that will be used as part of these experiments. 


If you are building new plasmids that will be used to develop a viral vector, then you must answer Question C.1 – C.3 and complete Table C.3.a  and Table C.3.b. relative to those plasmids.





Question C.2.
What is the nature of the DNA inserts? Check all that apply. IBC approval is required before initiation of studies involving constructs having these inserts.


		

		Insert contains full-length genes for toxins



		

		Insert contains full-length genes for drug resistance that, if expressed in disease agents of humans, animals, or plants, could compromise control of infection by those agents. (This does NOT refer to drug resistance markers used for selection during routine cloning, e.g. ampicillin.)



		

		Insert contains genetic material from a BSL-2 (or higher) MICROORGANISM (e.g. pathogenic bacteria, viruses, fungi, etc).



		

		Insert contains genetic material that likely codes for an oncogene



		

		Not applicable: None of the above categories describe the inserts proposed for use in these studies.





Question C.3.
Describe all the recombinant DNA constructs used in these studies by completing Tables C.3.a. and C.3.b.   Expand tables as necessary.


Table C.3.a.
Insert Description


		Insert number (Use this column to match your insert with its vector)

		What does your insert encode? 


(e.g. name of gene product or nature of regulatory region)




		List DNA type 


(e.g. genomic, cDNA, antisense, etc.)

		List organism or species of origin




		Does insert contain promoter? 


(Yes, no, unknown)

		Will you INTENTIALLY express the product of the insert? 


(Yes, no)



		1

		

		

		

		

		



		2

		

		

		

		

		



		3

		

		

		

		

		



		4

		

		

		

		

		





Table C.3.b.
Vector and Host Information. Correlate insert number from Table C.3.a. to information requested below.


		Insert number


(Use this column to match your insert (s) with its vector(s))

		List vector name(s) and describe




		1. List all bacterial and/or fungal agents in which this construct will be placed. Provide specific strain.


2. List potential adverse effects of expression (e.g. pathogenic conversion, toxin, etc). 


3. If no bacterial and/or fungal agents are used, write “NONE”.


4. Be sure to organize this information so it is CLEAR which construct you are referring to.

		1. List all eukaryotic cells (or cell lines) in which this construct will be placed. These cells should be described in Question B.


2. List potential adverse effects of expression (e.g. oncogenic potential, etc). 


3. If no eukaryotic cells are used, write “NONE”. 


4. Be sure to organize this information so it is CLEAR which construct you are referring to.



		1

		

		

		



		2

		

		

		



		3

		

		

		



		4

		

		

		





Question D.1. 
Will this project involve the use of Mammalian Viral Vectors?


		No

		No

		Skip to Question E.1.



		

		Yes

		If yes, complete Table D.1.a.   Expand tables as necessary. Also submit your Mammalian Viral Vector Registration completed for each viral system declared below.


Contact the IBC Chair if you have questions about your Mammalian Viral Vector Registrations.


 





Table D.1.a. 
List the vector system(s) proposed for use in these experiments and provide the corresponding information.

		List viral vector system (e.g. adenoviral, lentiviral, retroviral, adeno-associated, etc.)

		List corresponding viral vector registration number

		List cells transduced or infected with viral vector or write “NONE”. These cells should be described in Question B.

		List biosafety level(s) for packaging, propagation, and infection.



		

		

		

		



		

		

		

		



		

		

		

		





Question E.1.  
Will project involve the use of select agents (pathogens, recombinant DNA, or toxins of biological origin)?  


		No

		No

		Skip to Question F.1.



		

		Yes

		If yes, describe briefly in the text box below. Hint: Cut & paste from your Lab Registration, if applicable.








		Select Agent Description

		





Question F.1. 
Will any of the experiments covered by this registration ever involve more than 10 liters of culture at any one time? 


		No

		No

		Skip to Question G.1.



		

		Yes

		If yes, describe briefly in the text box below.





		Brief description of 10L experiments

		





Question G.1. 
Will this project or grant involve the administration of any biological, declared above, to LIVE animals (e.g. vertebrates, invertebrates)? 


		No

		No

		Skip to Question H.1.



		

		Yes

		If yes, complete Questions G.1 – G.4 relative to the biologicals declared above AND which will be administered to LIVE animals. Expand tables as necessary.


Generation of transgenic animals should be declared and described under Question H .1. and H.2.





Table G.1.a.


		List animal species or strain (one per line)

		Is this species transgenic? (Yes or No)

		List corresponding IACUC number or write “NONE” if no IACUC is required.



		

		

		



		

		

		



		

		

		



		

		

		





Table G.1.b.  Cut and paste this table for each species or strain to ensure clarity when using multiple agents in multiple species or strains.


		List agent administered to animals

		What is the number of doses?

		What is the concentration of dose?

		Describe exposure (administration) method and potential risk to experimenter. Indicate Biosafety Level 


(ABSL1, ABSL2, ABSL3)

		List type of animal housing necessary (ABSL1, ABSL2, ABSL3)



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		





Question G.2.
Will you be collecting tissues, cells, or fluids from these animals?


		

		No

		Skip to Question G.3.



		

		Yes

		If yes, complete Table G.2.Expand table as necessary.





Table G.2.a.      Expand table as necessary.


		List animal species of strain

		List the potentially hazardous agents that were administered

		List fluids, cells, or tissues collected

		If the collected cells, tissues or fluids are KNOWN to harbor pathogens or toxins, specify the pathogens or toxins or write “UNKNOWN”



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		





Question G.3.
Will the animals produce, secrete, or shed a toxic or infectious agent as a result of these experiments?
Note: if you are using transgenic animals, you must also consider whether the animal is more susceptible to the agent making the agent more likely to be shed.

		

		No

		Skip to Question G.4.



		

		Yes

		If yes, complete Table G.3.a. describing how your biological may be transmitted to humans or to other animals.


Please remember that the biological(s) (e.g. replication-defective virus, cell lines, human cells) administered to your animals may carry pathogens that could cause an infection, which could then be transmitted to humans or perhaps other animals.





Table G.3.a.


		

		Transmission potential. Check all that apply.



		List agent likely produced or shed

		Transmission from animal to animal? (Please be aware that some agents may be harmless to humans but could be pathogenic in animals and damaging to our animal colony.)

		Transmission from animal to humans?

		Environmental transmission (to feral populations)?

		Transmission via urine?

		Transmission via feces?

		Transmission via saliva?

		Transmission via natural vector? Specify vector:



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		





Question G.4.
Are there any mitigating factors that may modify (raise or lower) the biological containment level for these experiments?


		

		No

		Skip to Question H.1.



		

		Yes

		If yes, describe briefly in text box below.





		Brief description of mitigating factors

		





Question H.1.
Will you be generating transgenic animals through recombinant DNA technology? (e.g. mice, Drosophila, C. elegans, or other members of the Kingdom Animalia)

		

		No

		Proceed to Question H.2.



		

		

		









		Construct description

		





Table H.1.a.


		

		Construct 1

		Construct 2

		Construct 3



		List corresponding IACUC number or write “NONE” if no IACUC is required.

		

		

		



		If the inserted genetic material is from a Risk Group 2 (or higher) microorganism, list the organism or write “NONE”.

		

		

		



		If inserted genetic material is from a virus, how much of the total viral genome will be inserted. Write “less than ½” or “greater than ½” or write “None”.

		

		

		



		If inserted genetic material encodes for a functional toxin or a fraction of a toxin gene, list the toxin and percentage of toxin gene or write “NONE”.

		

		

		



		Will animals secrete or shed a toxic or infectious agent? List infectious agent or toxin or write “NONE”.

		

		

		



		List route of secretion or shedding (e.g. urine, saliva, feces) or write “NONE”.

		

		

		



		Will the animals that are generated have an increased propensity for infections with pathogens, either human or animal? Write “Yes” and explain or write “No”.

		

		

		





Question H.2.
Will you be interbreeding or cross breeding transgenic animals (those originally created using recombinant DNA technology) AND are genetically different from each other? This question also covers backcrossing transgenic animals with wild type animals. 


		

		No

		Skip to Question J.1.



		

		

		







Table H.2.a. 
Describe the existing genetics of each parental transgenic animal by completing the appropriate tables. Cut and paste this table to describe more than one cross.

		

		Parent 1

		Parent 2



		Specify species & strain(s) 


e.g. Balbc mouse; Drosophila melanogaster; C. elegans 

		

		



		What does your insert encode (e.g. name of gene product or nature of regulatory region)? Write NA if not applicable.

		

		



		What was deleted (e.g. name of gene product or nature of regulatory region)? Write NA if not applicable.

		

		



		Specify source of inserted sequence (e.g. mouse, human, etc.)

		

		



		Specify any potentially hazardous agent that may be encoded in INSERTED sequence (e.g. toxin, pathogens, oncogene) Write NA if not applicable.

		

		



		List corresponding IACUC number or write “NONE” if no IACUC is required.

		





Question H.3.
Will the progeny likely be selectively vulnerable to specific pathogens? (e.g. Consider pathogens that may be present in their immediate environment or that you may administer to these animals which may be transmissible to humans or to other animals.)

		

		No

		



		

		Yes

		Explain briefly in this box.





Question H.4.
Will the progeny likely have a survival advantage that could be genetically transmitted to feral populations? (e.g. If the animal escapes, how likely will it  die fairly quickly or how likely is it to reproduce with feral animals to produce viable offspring?)

		

		No

		



		

		Yes

		Explain briefly in this box.





Question H.5.
Will the progeny likely shed a pathogen that is transmissible to humans or a toxin that may affect humans?

		No

		No

		



		

		Yes

		Explain briefly in this box. Be sure to list the pathogen or toxin and how the agent may be shed from the animal.





Question H.6.
Will the resultant progeny result in the expression of transgenes or the disregulation of endogenous gene-products?


		No

		No

		



		

		Yes

		Explain briefly in this box.





Question J.1.
Will any portion of this project take place in other labs that are not controlled by the listed Principal Investigator or Co-Principal Investigator?


		No

		No

		Skip to Question J.2.



		

		Yes

		If yes, list the names of the Principal Investigators responsible for the labs and briefly describe the activities performed by each group relative to the declared agents in the text box below.


Note: Program projects frequently involve vastly different experiments for each investigator involved. Therefore, each Principal Investigator should submit their own Grant / Project Registration representing their portion of the research. If you are registering a program project, list the other Principal Investigators and Co-Principal Investigators; and note “Program Project” under “Activity”. Questions should be directed to the IBC Program Coordinator.





		Principal Investigator

		Activity (brief description – 1-2 sentences)



		

		



		

		





Question J.2. 
List full name of lab personnel involved in the experiments declared through this registration document, including all Principal Investigators and Co-Principal Investigators. 

Ke Du (Assistant Professor), Ruonan Peng (Ph.D. student), Mengdi Bao (Ph.D. student), Li Liu (Ph.D. student), Justin Silva (M.S. student), and Jiacheng He (Undergrad)

Question K. 
Please provide a detailed summary stating the goals of your studies and describing the nature of the experiments done with each agent declared in Questions A-E.  (i.e. cells, DNA, viruses, bacteria).   Described each aspect of the project including acquisition, use/handling, storage, and disposal. You may paste it into this space or provide as a separate document. 


DO NOT cut and paste your grant abstract or your IACUC abstract, as it will not provide enough detail for the IBC review. Providing the specific aims of the project may be useful to provide perspective to the committee, however, submitting the aims without providing a summary of what you intend to do with each agent is no longer acceptable. 


Failure to provide information detailing how each agent will be used will result in a SIGNIFICANT delay in your approval.


Goals and Summary:


Our scope of work focuses on the development and characterization of an integrated optofluidic platform for point-of-care detection of viral pathogens (purified and non-infective). Our approach will combine amplification-free optical detection and differentiation of viral nucleic acids with on-chip sample preparation and processing in dedicated optical and fluidic layers, respectively. We will focus on multiplex detection of virus RNA strands (Ebola) in samples of varying complexity using this integrated, molecular diagnostic approach. We will also proceed the bacteria (e.g., Escherichia coli) isolation and concentration from human whole blood. To ensure the safety and health of our staff, training will be given to anyone working with the virus and bacteria.


Acquisition of samples:


The isolation and purification (2) of the viral RNA genome will all be handled by our collaboration partner Professor Jean Patternson in the BSL-4 laboratory at Texas Biomedical Research Institute (TBRI). Samples will be checked and validated by Dr. Ricardo Carrion at TBRI prior to receiving any sample at RIT. 






























Methods and equipment:


At RIT the sample preparation for the standard pathogen detection pull-down assay will be done in a biological safety cabinet. The experimental procedure is listed in the following steps:


1. A 200 μL sample of buffer (50 mM NaCl, 10 mM Tris-HCl) will be pipette into a 0.5 mL eppendorf DNA Lowbind micro-centrifuge tube (sealed)


2. 10 μL of isolated and purified RNA genome of Ebola received from Dr. Carrion at TBRI will be added to the 200 μL buffer sample via pipette


3. 1 μL 4-formyl-benzamide functionalities (4FB) magnetic beads (10 mg/mL) immobilized with Amino modified oligonucleotide will be pipetted into the microfluidic chip. The microfluidic chip is pneumatically actuated and controlled by a LabView program and circuit-board


4. RNA in buffer solution will be pumped into microfluidic chip automatically


5. Hybridization of RNA and pull-down beads will be performed in PDMS microfluidic chip


6. After incubation and washes by buffer, RNA will be released from the beads by heat and then collected in Eppendorf tubes


7. Captured RNA molecules will be collected in Low-bind micro-centrifuge tube (sealed) and measured by a portable fluorometer. 


For model experiments to develop methods we will also be using synthetic oligonucleotides modeled after fragments of virus genomes, for example the Ebola virus genome. All synthetic DNA oligos are single stranded and are about 20-200 nucleotides long. A commercial vendor (e.g.Integrated DNA Technologies) will synthesize these DNA fragments and ship them in a solid form. After receiving these fragments, we will resuspend the oligo into 1xPBS, transfer it to a 0.5 mL eppendorf DNA Low-bind micro-centrifuge tube and store at 4 °C.

Procedural Methods and Materials (bacteria cell handling):

General Safety Procedures:


1. Wear Personal Protective Equipment (PPE): gloves and lab coat.


2. Work in the biosafety cabinet (BSC) with laminar flow on and sash in the proper position.


3. All wastes containing bacterial cells must be discarded in the biohazard waste bin.  Large volumes of media containing bacteria must be treated with bleach or 70% ethanol, or autoclaved, before discarding down the sink.

Protocol


1) Sterilize the BSC using 70% ethanol.


2) Bring empty falcon tubes, sterile pipettes, liquid media and other items into the BSC. Do not bring cell cultures into the BSC at this point.


3) Label each falcon tube with the cell species it will be used with.


4) Using a sterile pipette, transfer 49 mL of liquid medium into a 50 mL falcon tube. Keep the pipette tip above the mouth of the falcon tube. If you fail in this or the pipette touches any surface, discard pipette and use a new one. Otherwise, the same pipette can draw from the same medium bottle multiple times.


5) Repeat Step 3 for all falcon tubes.


6) Remove medium bottles from the BSC. Bring the cell cultures into the BSC, except for any Bacillus species.


7) For each cell type to be passaged, pipette 1 mL of cell culture into its corresponding medium-filled and labeled Falcon tube.


8) Remove the cell cultures of the previous passage and the newly inoculated cell cultures from BSC. Return them to their respective incubators (including the previous passage cultures).


9) Bring any Bacillus cultures to be passage into the BSC.


10) Repeat Steps 6-7

Bacteria isolation experiment:


The experimental procedure will be done in the biosafety cabinet. The main steps are listed as below:


1. The E. coli bacteria with a specific cell concentration will be spiked into the human whole blood (obtained from StemCell Technology Inc., Vancouver, Canada) as a stock sample solution. Pipette up and down several times to ensure the uniform mixture. 


2. The red blood cells (RBCs) depletion reagent (obtained from StemCell Technology Inc., Vancouver, Canada) will be mixed with the stock solution in a falcon tube (15 mL), which will be placed into the EasySep magnet and incubated for 5 minutes. 1 part of reagent will be reacted with 10 parts of blood sample.

3. The whole tube will be picked up and inverted in one continuous motion, then the cell suspension will be poured into a new falcon tube (15 mL). 

4. Repeat step 2 & 3.


5. The RBCs-removed solution will be collected in a 10 mL syringe, which will be connected to the microfluidic isolation chip by applying the proper needle and microfluidic tubing. 

6. The whole syringe will be installed on the syringe mechanical pump for processing the bacteria isolation from RBCs-removed solution.


7. The waste solution from the chip will be collected in a new falcon tube, then transferred into the biohazardous waste bottle for the further autoclaved procedure.

8. After the isolation process, the fresh phosphate-buffered saline (PBS) solution (small amount down to tens of microliter) will be applied to wash out the captured bacteria, and PBS mixed with bacteria will be collected in an Eppendorf tube (sealed by the parafilm) for the further detection.

9. The waste materials, including gloves, pipette tips, falcon tubes, microfluidic tubing, and needles, will be disposed of in the proper biohazardous bag or Sharps container.

Exposure Controls Specific to Above Risk of Exposure:


1. PPE - Lab coats, face shield, gloves and sharps containers.


2. Decontamination of liquid waste (conditioned medium and old cell suspensions) should be performed in final 10% bleach (1:9 v/v) solution or 70% ethanol solution


Post experiment procedure:


Microfluidic and optofluidic chips will be cleaned by 10% v/v bleach for 10 minutes.


Bleach will be added to all related liquid waste samples to a final concentration of 10% v/v for 30 minutes and will be drain disposed of with copious amounts of water.


All workbenches and surfaces will be cleaned after experiments with a 10% v/v bleach solution for 10 minutes.


All solid waste will be disposed of into the red biohazard bags placed in leak-proof containers in the waste collection area.

All wastes generated from this procedure will be autoclaved before disposal.


Autoclaved liquid wastes may be discharged directly to the sanitary sewer.

Cleanliness practices will be required in lab, including a thorough hand wash with soap before and after working in the lab by all research personnel.


Waste pipette tips will be stored and disposed of in the proper biohazard waste disposal bag (red autoclave bag).


Waste needles and glass slide will be disposed of in the proper Sharps container.

No food, no drink, and no make-up inside the lab.


Materials used will be logged into a laboratory manual/logbook.


Proper training of research personnel will be required (yearly BBP re-certification, laboratory safety 

fundamentals, hazardous waste storage and disposal, etc.).

Spill clean-up procedures:


1. Don personal protective clothing including: gloves, goggles and lab coat.


2. Put absorbent paper down on the spill area.


3. Apply an effective disinfectant (e.g., 1:10 dilution of bleach) along the walls, work surfaces and trough. Avoid splashing the agent while applying the disinfectant. Do not attempt to clean the HEPA filters or other internal parts!


4. Allow 10-20 minutes for the disinfectant to work.


5. Wipe or absorb all excess disinfectant and place the absorbent material into a red bag. This waste must be handled as medical waste.


6. Reapply disinfectant to all exposed surfaces.


7. In the event of liquid spillage into the catch basin, add an equal volume of disinfectant and wait for 20 minutes to clean up the sterilized material. Process the absorbed material as medical waste.


8. Disinfect all materials used in the biosafety cabinet by wiping the surface with an effective disinfectant. Do not attempt to disinfect contaminated cardboard or other paper items that absorb liquid. Dispose of these items as medical waste.


Question L. 
Criteria for review from the Fink Committee Report – The IBC will, as part of its protocol review process, consider whether experiments being proposed fall into any of the seven categories of experiments of concern, those with legitimate scientific purpose, but which could be misused to pose a biological threat to public health and/or national security (Dual Use Technology). PIs are responsible for the initial assessment of their experiments in light of the Fink Report.   For more information, please visit http://www.nap.edu/books/0309089778/html.


Please check the appropriate answer:


		The Fink Committee identified seven classes of experiments that it believes illustrate the types of endeavors or discoveries that will require review and discussion by informed members of the scientific and medical community before they are undertaken or, if carried out, before they are published in full detail. 



		1. Would this experiment demonstrate how to render a vaccine ineffective? This would apply to both human and animal vaccines. Creation of a vaccine-resistant smallpox virus would fall into this class of experiments.

		

		



		

		No

		x



		If Yes, please explain:






		2. Would this experiment confer resistance to therapeutically useful antibiotics or antiviral agents? This would apply to therapeutic agents that are used to control disease agents in humans, animals, or crops. Introduction of ciprofloxacin resistance in Bacillus anthracis would fall in this class.

		

		



		

		No

		x



		If Yes, please explain:






		3. Would this experiment enhance the virulence of a pathogen or render a nonpathogen virulent? This would apply to plant, animal, and human pathogens. Introduction of cereolysin toxin gene into Bacillus anthracis would fall into this class.

		

		



		

		No

		x



		If Yes, please explain:






		4. Would this experiment increase transmissibility of a pathogen? This would include enhancing transmission within or between species. Altering vector competence to enhance disease transmission would also fall into this class.

		

		



		

		No

		x



		If Yes, please explain:






		5. Would this experiment alter the host range of a pathogen? This would include making nonzoonotics into zoonotic agents. Altering the tropism of viruses would fit into this class.

		

		



		

		No

		x



		If Yes, please explain:






		6. Would this experiment enable the evasion of diagnostic/detection modalities? This could include microencapsulation to avoid antibody-based detection and/or the alteration of gene sequences to avoid detection by established molecular methods.

		

		



		

		No

		x



		If Yes, please explain:






		7. Would this experiment enable the weaponization of a biological agent or toxin? This would include the environmental stabilization of pathogens. Synthesis of smallpox virus would fall into this class of experiments.




		

		



		

		No

		x



		If Yes, please explain:








Principal Investigator Affirmation:


By signing below, I certify that I have read the following statements and agree that all the listed participants and I will abide by them.


1. All research involving biologicals performed in my laboratory will comply with the University’s requirements for the applicable biosafety level.


2. All personnel have completed the University’s Laboratory Safety Training Program. Required every academic year.

3. All personnel have received training regarding your laboratory and agent specific guidelines prior to working at the bench. Any new individuals assigned to the project must also receive the appropriate training.   All individuals handling BSL2 (or higher) materials have demonstrated competency prior to working with such materials.  The lab’s training is documented including date of training, summary of training, signature of trainee, initials or signature of trainer.  Safety information is available in the laboratory for referral or upon request by the Biosafety Officer. 


4. All significant laboratory-related accidents and illnesses will be reported to the IBC immediately.


5. All employee injuries and/or exposures are reported to the University through the University’s Employee Incident Report Form.


6. 
The Principal Investigator is responsible for rapidly communicating new information or data to the IBC if that new information or data should reveal or strongly suggest that the anticipated safety or biohazard potential of the approved experiments or vector systems diverge significantly from what was originally anticipated. (For example, it may be determined that a replication-incompetent viral vector system in fact contains substantial levels of a replication-competent revertant virus, with the potential for human infection of transmission.)


Principal Investigator: 
Ke Du











Date: 
12-07-2021



If applicable: 


Secondary PI: 













Date: 
11-03-2021




Please submit a signed copy of this form electronically to ibc@rit.edu .


Environmental Health & Safety – Laboratory Review 

Inspection items to be verified after IBC review:



1. Ensure proper maintenance/certification of all equipment (e.g. certified biosafety cabinets).




 NA No  Yes  

2. Ensure all required signage is posted in laboratory areas.








 No Yes  

3. Compile a lab notebook consisting of items 1-3 from page 1. (SDS, training certificates, SOP)




 No Yes  

4. Ensure no plants or animals in the laboratories.










 No Yes  

5. Ensure any autoclaves have appropriate, up-to-date operation and validation logs, and are validated every 40 operating hours.
 NA No  Yes  

COMMENTS:


PI Signature ______________________________________________  

Date _______________


EH&S Signature ___________________________________________

Date _______________

Retain a copy of this completed checklist with your project documentation. For questions, contact Cindy White at (585) 475-4980 or clwehs@rit.edu. 
NOTE: Any comments or non-compliance with guidelines require a written response/notification of action to Cindy White within 14 days of checklist receipt.

Final Assigned Biosafety Level ______________   Filing Date  __________________
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Rochester Institute of Technology Institutional Biosafety Committee


Project Registration Form


Name(s) of PI(s):______Ke Du _________________________________________
Lab Location: _CBET 75-2140, 75-3120, 75-3140___________ 

Biological Agent(s) of Concern:  Synthetic RNA and DNA/Bacteria___________________________________________________________________ 


1. Use this form to: 

a) Register new or modified projects involving recombinant DNA constructs. Note: There are NO projects exempt from the NIH Guidelines for Research Involving Recombinant DNA Molecules as RIT receives NIH funding.

b) Declare non-recombinant biohazards including pathogens (mammalian or plant); and eukaryotic cells, fluids, cell lines, and unfixed tissue for new or modified projects. 


c) Register the use of biologicals noted above in animals.

d) Register the generation of de novo transgenic animals using recombinant DNA technology.

e) Register interbreeding or cross breeding of animals that were originally created using recombinant DNA technology AND are genetically different from each other; AND if you intend to administer agents listed above to these animals.

2. Contact the Acting Chair of the Institutional Biosafety Committee (475-5972 or rldsbi@rit.edu ) directly if you intend to generate transgenic plants.

3. Please do not use abbreviations without defining them.  Failure to do so will delay the review of your protocol.

4. Please e-mail your completed and signed form electronically, as a PDF or Word document, to ibc@rit.edu .


5. Is your project funded by the NIH? (PI to complete this question) 
   Yes


Prior to Submission to the IBC:


1. Obtain the Material Safety Data Sheet/Safety Data Sheet for the associated biological agent(s).




 FORMCHECKBOX 
 Yes   No




2. Ensure all individuals working on this project have:


a. Reviewed the RIT EH&S Biosafety webpage: http://finweb.rit.edu/grms/ehs/health/biosafety.html


 FORMCHECKBOX 
 Yes   No

b. Taken all necessary training course(s):










 FORMCHECKBOX 
 Yes   No

i. Biosafety Awareness (found on the biosafety webpage)


 




 FORMCHECKBOX 
 Yes   No

ii. Lab Safety: http://finweb.rit.edu/grms/ehs/lab/ 








 FORMCHECKBOX 
 Yes   No

iii. Gas Cylinder: (if working with compressed gases). Also on the Lab Safety webpage.



 FORMCHECKBOX 
 Yes  
 NA Bloodborne Pathogens: (if working with primate related biological agents). File paperwork.


 No  Yes  http://finweb.rit.edu/grms/ehs/health/bloodborne_pathogens.html NA
 No 

3. Write a project specific standard operating procedure (SOP) for the biological agent(s) you will be using.



 FORMCHECKBOX 
 Yes   No

4. Ensure the availability of all necessary safety devices (e.g. certified biosafety cabinets).





 FORMCHECKBOX 
 Yes   NA No 

IBC Committee Reviewer:  _______________________________________________________________________________ 

Date:  ____________________________________

         (Signature)


IBC Committee Project Approval:  _______________________________________________________________________________ 
Date:  _____________________________________


         (Signature)


Rochester Institute of Technology Institutional Biosafety Committee


Project Registration Form


Project Title: 
 

Campus Address#:                            



Question A.1.
Will this project involve the use of mammalian or plant pathogens including non-recombinant and recombinant pathogens? (List infectious Mammalian Viral Vectors under Question D.)


		No

		No

		Skip to Question B.1.



		

		Yes

		If yes, complete Table A.1.a.  Expand the table as necessary.








Table A.1.a.


		List pathogens (Genus, species, strain)

		Biosafety level



		

		



		

		





Question B.1.
Will this project involve the use of eukaryotic cells or fluids, eukaryotic cell lines, or eukaryotic unfixed tissues? (Use this section to declare human fluids such as blood and sera.) 


		No

		No

		Skip to Question C.1.



		

		Yes

		If yes, complete Table B.1.a.  Expand the table as necessary.








Table B.1.a.
Eukaryotic cells or fluids, eukaryotic cell lines, or eukaryotic unfixed tissues description. List all other organisms associated with project.

		List cells, fluids, tissues, cell lines

		Organism of origin

		From whom or where did you obtain these cells, fluids, or tissues

		If you are using cells, fluids, or tissues from vertebrate animals, provide corresponding IACUC # or write “NA”

		If KNOWN to harbor pathogens, specify the pathogen or write “UNKNOWN”

		If using human materials, indicate patient population from which materials are derived or write “UNKNOWN”

		Biosafety level



		

		

		

		

		

		

		



		

		

		

		

		

		

		





Question C.1.
Will this project involve the use of recombinant DNA (e.g. plasmids, non-pathogenic or pathogenic genetically engineered microorganisms)?


		No

		No

		Skip to Question D.1.



		

		Yes

		If yes, describe your recombinant DNA by answering questions C.2. - C.3 and by completing Table C.3.a. and Table C.3.b .   Expand tables as necessary.


Use NIH Guidelines Section I-B  as reference 


If you are creating transgenic animals, complete Question H. 


List under Question D. any infectious Mammalian Viral Vectors that are already packaged and that will be used as part of these experiments. 


If you are building new plasmids that will be used to develop a viral vector, then you must answer Question C.1 – C.3 and complete Table C.3.a  and Table C.3.b. relative to those plasmids.





Question C.2.
What is the nature of the DNA inserts? Check all that apply. IBC approval is required before initiation of studies involving constructs having these inserts.


		

		Insert contains full-length genes for toxins



		

		Insert contains full-length genes for drug resistance that, if expressed in disease agents of humans, animals, or plants, could compromise control of infection by those agents. (This does NOT refer to drug resistance markers used for selection during routine cloning, e.g. ampicillin.)



		

		Insert contains genetic material from a BSL-2 (or higher) MICROORGANISM (e.g. pathogenic bacteria, viruses, fungi, etc).



		

		Insert contains genetic material that likely codes for an oncogene



		

		Not applicable: None of the above categories describe the inserts proposed for use in these studies.





Question C.3.
Describe all the recombinant DNA constructs used in these studies by completing Tables C.3.a. and C.3.b.   Expand tables as necessary.


Table C.3.a.
Insert Description


		Insert number (Use this column to match your insert with its vector)

		What does your insert encode? 


(e.g. name of gene product or nature of regulatory region)




		List DNA type 


(e.g. genomic, cDNA, antisense, etc.)

		List organism or species of origin




		Does insert contain promoter? 


(Yes, no, unknown)

		Will you INTENTIALLY express the product of the insert? 


(Yes, no)



		1

		

		

		

		

		



		2

		

		

		

		

		



		3

		

		

		

		

		



		4

		

		

		

		

		





Table C.3.b.
Vector and Host Information. Correlate insert number from Table C.3.a. to information requested below.


		Insert number


(Use this column to match your insert (s) with its vector(s))

		List vector name(s) and describe




		1. List all bacterial and/or fungal agents in which this construct will be placed. Provide specific strain.


2. List potential adverse effects of expression (e.g. pathogenic conversion, toxin, etc). 


3. If no bacterial and/or fungal agents are used, write “NONE”.


4. Be sure to organize this information so it is CLEAR which construct you are referring to.

		1. List all eukaryotic cells (or cell lines) in which this construct will be placed. These cells should be described in Question B.


2. List potential adverse effects of expression (e.g. oncogenic potential, etc). 


3. If no eukaryotic cells are used, write “NONE”. 


4. Be sure to organize this information so it is CLEAR which construct you are referring to.



		1

		

		

		



		2

		

		

		



		3

		

		

		



		4

		

		

		





Question D.1. 
Will this project involve the use of Mammalian Viral Vectors?


		No

		No

		Skip to Question E.1.



		

		Yes

		If yes, complete Table D.1.a.   Expand tables as necessary. Also submit your Mammalian Viral Vector Registration completed for each viral system declared below.


Contact the IBC Chair if you have questions about your Mammalian Viral Vector Registrations.


 





Table D.1.a. 
List the vector system(s) proposed for use in these experiments and provide the corresponding information.

		List viral vector system (e.g. adenoviral, lentiviral, retroviral, adeno-associated, etc.)

		List corresponding viral vector registration number

		List cells transduced or infected with viral vector or write “NONE”. These cells should be described in Question B.

		List biosafety level(s) for packaging, propagation, and infection.



		

		

		

		



		

		

		

		



		

		

		

		





Question E.1.  
Will project involve the use of select agents (pathogens, recombinant DNA, or toxins of biological origin)?  


		No

		No

		Skip to Question F.1.



		

		Yes

		If yes, describe briefly in the text box below. Hint: Cut & paste from your Lab Registration, if applicable.








		Select Agent Description

		





Question F.1. 
Will any of the experiments covered by this registration ever involve more than 10 liters of culture at any one time? 


		No

		No

		Skip to Question G.1.



		

		Yes

		If yes, describe briefly in the text box below.





		Brief description of 10L experiments

		





Question G.1. 
Will this project or grant involve the administration of any biological, declared above, to LIVE animals (e.g. vertebrates, invertebrates)? 


		No

		No

		Skip to Question H.1.



		

		Yes

		If yes, complete Questions G.1 – G.4 relative to the biologicals declared above AND which will be administered to LIVE animals. Expand tables as necessary.


Generation of transgenic animals should be declared and described under Question H .1. and H.2.





Table G.1.a.


		List animal species or strain (one per line)

		Is this species transgenic? (Yes or No)

		List corresponding IACUC number or write “NONE” if no IACUC is required.



		

		

		



		

		

		



		

		

		



		

		

		





Table G.1.b.  Cut and paste this table for each species or strain to ensure clarity when using multiple agents in multiple species or strains.


		List agent administered to animals

		What is the number of doses?

		What is the concentration of dose?

		Describe exposure (administration) method and potential risk to experimenter. Indicate Biosafety Level 


(ABSL1, ABSL2, ABSL3)

		List type of animal housing necessary (ABSL1, ABSL2, ABSL3)



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		





Question G.2.
Will you be collecting tissues, cells, or fluids from these animals?


		

		No

		Skip to Question G.3.



		

		Yes

		If yes, complete Table G.2.Expand table as necessary.





Table G.2.a.      Expand table as necessary.


		List animal species of strain

		List the potentially hazardous agents that were administered

		List fluids, cells, or tissues collected

		If the collected cells, tissues or fluids are KNOWN to harbor pathogens or toxins, specify the pathogens or toxins or write “UNKNOWN”



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		





Question G.3.
Will the animals produce, secrete, or shed a toxic or infectious agent as a result of these experiments?
Note: if you are using transgenic animals, you must also consider whether the animal is more susceptible to the agent making the agent more likely to be shed.

		

		No

		Skip to Question G.4.



		

		Yes

		If yes, complete Table G.3.a. describing how your biological may be transmitted to humans or to other animals.


Please remember that the biological(s) (e.g. replication-defective virus, cell lines, human cells) administered to your animals may carry pathogens that could cause an infection, which could then be transmitted to humans or perhaps other animals.





Table G.3.a.


		

		Transmission potential. Check all that apply.



		List agent likely produced or shed

		Transmission from animal to animal? (Please be aware that some agents may be harmless to humans but could be pathogenic in animals and damaging to our animal colony.)

		Transmission from animal to humans?

		Environmental transmission (to feral populations)?

		Transmission via urine?

		Transmission via feces?

		Transmission via saliva?

		Transmission via natural vector? Specify vector:



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		





Question G.4.
Are there any mitigating factors that may modify (raise or lower) the biological containment level for these experiments?


		

		No

		Skip to Question H.1.



		

		Yes

		If yes, describe briefly in text box below.





		Brief description of mitigating factors

		





Question H.1.
Will you be generating transgenic animals through recombinant DNA technology? (e.g. mice, Drosophila, C. elegans, or other members of the Kingdom Animalia)

		

		No

		Proceed to Question H.2.



		

		

		









		Construct description

		





Table H.1.a.


		

		Construct 1

		Construct 2

		Construct 3



		List corresponding IACUC number or write “NONE” if no IACUC is required.

		

		

		



		If the inserted genetic material is from a Risk Group 2 (or higher) microorganism, list the organism or write “NONE”.

		

		

		



		If inserted genetic material is from a virus, how much of the total viral genome will be inserted. Write “less than ½” or “greater than ½” or write “None”.

		

		

		



		If inserted genetic material encodes for a functional toxin or a fraction of a toxin gene, list the toxin and percentage of toxin gene or write “NONE”.

		

		

		



		Will animals secrete or shed a toxic or infectious agent? List infectious agent or toxin or write “NONE”.

		

		

		



		List route of secretion or shedding (e.g. urine, saliva, feces) or write “NONE”.

		

		

		



		Will the animals that are generated have an increased propensity for infections with pathogens, either human or animal? Write “Yes” and explain or write “No”.

		

		

		





Question H.2.
Will you be interbreeding or cross breeding transgenic animals (those originally created using recombinant DNA technology) AND are genetically different from each other? This question also covers backcrossing transgenic animals with wild type animals. 


		

		No

		Skip to Question J.1.



		

		

		







Table H.2.a. 
Describe the existing genetics of each parental transgenic animal by completing the appropriate tables. Cut and paste this table to describe more than one cross.

		

		Parent 1

		Parent 2



		Specify species & strain(s) 


e.g. Balbc mouse; Drosophila melanogaster; C. elegans 

		

		



		What does your insert encode (e.g. name of gene product or nature of regulatory region)? Write NA if not applicable.

		

		



		What was deleted (e.g. name of gene product or nature of regulatory region)? Write NA if not applicable.

		

		



		Specify source of inserted sequence (e.g. mouse, human, etc.)

		

		



		Specify any potentially hazardous agent that may be encoded in INSERTED sequence (e.g. toxin, pathogens, oncogene) Write NA if not applicable.

		

		



		List corresponding IACUC number or write “NONE” if no IACUC is required.

		





Question H.3.
Will the progeny likely be selectively vulnerable to specific pathogens? (e.g. Consider pathogens that may be present in their immediate environment or that you may administer to these animals which may be transmissible to humans or to other animals.)

		

		No

		



		

		Yes

		Explain briefly in this box.





Question H.4.
Will the progeny likely have a survival advantage that could be genetically transmitted to feral populations? (e.g. If the animal escapes, how likely will it  die fairly quickly or how likely is it to reproduce with feral animals to produce viable offspring?)

		

		No

		



		

		Yes

		Explain briefly in this box.





Question H.5.
Will the progeny likely shed a pathogen that is transmissible to humans or a toxin that may affect humans?

		No

		No

		



		

		Yes

		Explain briefly in this box. Be sure to list the pathogen or toxin and how the agent may be shed from the animal.





Question H.6.
Will the resultant progeny result in the expression of transgenes or the disregulation of endogenous gene-products?


		No

		No

		



		

		Yes

		Explain briefly in this box.





Question J.1.
Will any portion of this project take place in other labs that are not controlled by the listed Principal Investigator or Co-Principal Investigator?


		No

		No

		Skip to Question J.2.



		

		Yes

		If yes, list the names of the Principal Investigators responsible for the labs and briefly describe the activities performed by each group relative to the declared agents in the text box below.


Note: Program projects frequently involve vastly different experiments for each investigator involved. Therefore, each Principal Investigator should submit their own Grant / Project Registration representing their portion of the research. If you are registering a program project, list the other Principal Investigators and Co-Principal Investigators; and note “Program Project” under “Activity”. Questions should be directed to the IBC Program Coordinator.





		Principal Investigator

		Activity (brief description – 1-2 sentences)



		

		



		

		





Question J.2. 
List full name of lab personnel involved in the experiments declared through this registration document, including all Principal Investigators and Co-Principal Investigators. 

Ke Du (Assistant Professor), Ruonan Peng (Ph.D. student), Mengdi Bao (Ph.D. student), Li Liu (Ph.D. student), Justin Silva (M.S. student), and Jiacheng He (Undergrad)

Question K. 
Please provide a detailed summary stating the goals of your studies and describing the nature of the experiments done with each agent declared in Questions A-E.  (i.e. cells, DNA, viruses, bacteria).   Described each aspect of the project including acquisition, use/handling, storage, and disposal. You may paste it into this space or provide as a separate document. 


DO NOT cut and paste your grant abstract or your IACUC abstract, as it will not provide enough detail for the IBC review. Providing the specific aims of the project may be useful to provide perspective to the committee, however, submitting the aims without providing a summary of what you intend to do with each agent is no longer acceptable. 


Failure to provide information detailing how each agent will be used will result in a SIGNIFICANT delay in your approval.


Goals and Summary:


Our scope of work focuses on the development and characterization of an integrated optofluidic platform for point-of-care detection of viral pathogens (purified and non-infective). Our approach will combine amplification-free optical detection and differentiation of viral nucleic acids with on-chip sample preparation and processing in dedicated optical and fluidic layers, respectively. We will focus on multiplex detection of virus RNA strands (Ebola) in samples of varying complexity using this integrated, molecular diagnostic approach. We will also proceed the bacteria (e.g., Escherichia coli) isolation and concentration from human whole blood. To ensure the safety and health of our staff, training will be given to anyone working with the virus and bacteria.


Acquisition of samples:


The isolation and purification (2) of the viral RNA genome will all be handled by our collaboration partner Professor Jean Patternson in the BSL-4 laboratory at Texas Biomedical Research Institute (TBRI). Samples will be checked and validated by Dr. Ricardo Carrion at TBRI prior to receiving any sample at RIT. 






























Methods and equipment:


At RIT the sample preparation for the standard pathogen detection pull-down assay will be done in a biological safety cabinet. The experimental procedure is listed in the following steps:


1. A 200 μL sample of buffer (50 mM NaCl, 10 mM Tris-HCl) will be pipette into a 0.5 mL eppendorf DNA Lowbind micro-centrifuge tube (sealed)


2. 10 μL of isolated and purified RNA genome of Ebola received from Dr. Carrion at TBRI will be added to the 200 μL buffer sample via pipette


3. 1 μL 4-formyl-benzamide functionalities (4FB) magnetic beads (10 mg/mL) immobilized with Amino modified oligonucleotide will be pipetted into the microfluidic chip. The microfluidic chip is pneumatically actuated and controlled by a LabView program and circuit-board


4. RNA in buffer solution will be pumped into microfluidic chip automatically


5. Hybridization of RNA and pull-down beads will be performed in PDMS microfluidic chip


6. After incubation and washes by buffer, RNA will be released from the beads by heat and then collected in Eppendorf tubes


7. Captured RNA molecules will be collected in Low-bind micro-centrifuge tube (sealed) and measured by a portable fluorometer. 


For model experiments to develop methods we will also be using synthetic oligonucleotides modeled after fragments of virus genomes, for example the Ebola virus genome. All synthetic DNA oligos are single stranded and are about 20-200 nucleotides long. A commercial vendor (e.g.Integrated DNA Technologies) will synthesize these DNA fragments and ship them in a solid form. After receiving these fragments, we will resuspend the oligo into 1xPBS, transfer it to a 0.5 mL eppendorf DNA Low-bind micro-centrifuge tube and store at 4 °C.

Procedural Methods and Materials (bacteria cell handling):

General Safety Procedures:


1. Wear Personal Protective Equipment (PPE): gloves and lab coat.


2. Work in the biosafety cabinet (BSC) with laminar flow on and sash in the proper position.


3. All wastes containing bacterial cells must be discarded in the biohazard waste bin.  Large volumes of media containing bacteria must be treated with bleach or 70% ethanol, or autoclaved, before discarding down the sink.

Protocol


1) Sterilize the BSC using 70% ethanol.


2) Bring empty falcon tubes, sterile pipettes, liquid media and other items into the BSC. Do not bring cell cultures into the BSC at this point.


3) Label each falcon tube with the cell species it will be used with.


4) Using a sterile pipette, transfer 49 mL of liquid medium into a 50 mL falcon tube. Keep the pipette tip above the mouth of the falcon tube. If you fail in this or the pipette touches any surface, discard pipette and use a new one. Otherwise, the same pipette can draw from the same medium bottle multiple times.


5) Repeat Step 3 for all falcon tubes.


6) Remove medium bottles from the BSC. Bring the cell cultures into the BSC, except for any Bacillus species.


7) For each cell type to be passaged, pipette 1 mL of cell culture into its corresponding medium-filled and labeled Falcon tube.


8) Remove the cell cultures of the previous passage and the newly inoculated cell cultures from BSC. Return them to their respective incubators (including the previous passage cultures).


9) Bring any Bacillus cultures to be passage into the BSC.   WHAT BACILLUS SPECIES ?

10) Repeat Steps 6-7

Bacteria isolation experiment:  WHERE IS THIS DONE ?

The experimental procedure will be done in the biosafety cabinet. The main steps are listed as below:


1. The E. coli bacteria with a specific cell concentration will be spiked into the human whole blood (obtained from StemCell Technology Inc., Vancouver, Canada) as a stock sample solution. Pipette up and down several times to ensure the uniform mixture. 


2. The red blood cells (RBCs) depletion reagent (obtained from StemCell Technology Inc., Vancouver, Canada) will be mixed with the stock solution in a falcon tube (15 mL), which will be placed into the EasySep magnet and incubated for 5 minutes. 1 part of reagent will be reacted with 10 parts of blood sample.

3. The whole tube will be picked up and inverted in one continuous motion, then the cell suspension will be poured into a new falcon tube (15 mL). 

4. Repeat step 2 & 3.


5. The RBCs-removed solution will be collected in a 10 mL syringe, which will be connected to the microfluidic isolation chip by applying the proper needle and microfluidic tubing. 

6. The whole syringe will be installed on the syringe mechanical pump for processing the bacteria isolation from RBCs-removed solution.


7. The waste solution from the chip will be collected in a new falcon tube, then transferred into the biohazardous waste bottle for the further autoclaved procedure.

8. After the isolation process, the fresh phosphate-buffered saline (PBS) solution (small amount down to tens of microliter) will be applied to wash out the captured bacteria, and PBS mixed with bacteria will be collected in an Eppendorf tube (sealed by the parafilm) for the further detection.

9. The waste materials, including gloves, pipette tips, falcon tubes, microfluidic tubing, and needles, will be disposed of in the proper biohazardous bag or Sharps container.

Exposure Controls Specific to Above Risk of Exposure:


1. PPE - Lab coats, face shield, gloves and sharps containers.


2. Decontamination of liquid waste (conditioned medium and old cell suspensions) should be performed in final 10% bleach (1:9 v/v) solution or 70% ethanol solution


Post experiment procedure:


Microfluidic and optofluidic chips will be cleaned by 10% v/v bleach for 10 minutes.


Bleach will be added to all related liquid waste samples to a final concentration of 10% v/v for 30 minutes and will be drain disposed of with copious amounts of water.


All workbenches and surfaces will be cleaned after experiments with a 10% v/v bleach solution for 10 minutes.


All solid waste will be disposed of into the red biohazard bags placed in leak-proof containers in the waste collection area.

All wastes generated from this procedure will be autoclaved before disposal.


Autoclaved liquid wastes may be discharged directly to the sanitary sewer.

Cleanliness practices will be required in lab, including a thorough hand wash with soap before and after working in the lab by all research personnel.


Waste pipette tips will be stored and disposed of in the proper biohazard waste disposal bag (red autoclave bag).


Waste needles and glass slide will be disposed of in the proper Sharps container.

No food, no drink, and no make-up inside the lab.


Materials used will be logged into a laboratory manual/logbook.


Proper training of research personnel will be required (yearly BBP re-certification, laboratory safety 

fundamentals, hazardous waste storage and disposal, etc.).

Spill clean-up procedures:


1. Don personal protective clothing including: gloves, goggles and lab coat.


2. Put absorbent paper down on the spill area.


3. Apply an effective disinfectant (e.g., 1:10 dilution of bleach) along the walls, work surfaces and trough. Avoid splashing the agent while applying the disinfectant. Do not attempt to clean the HEPA filters or other internal parts!


4. Allow 10-20 minutes for the disinfectant to work.


5. Wipe or absorb all excess disinfectant and place the absorbent material into a red bag. This waste must be handled as medical waste.


6. Reapply disinfectant to all exposed surfaces.


7. In the event of liquid spillage into the catch basin, add an equal volume of disinfectant and wait for 20 minutes to clean up the sterilized material. Process the absorbed material as medical waste.


8. Disinfect all materials used in the biosafety cabinet by wiping the surface with an effective disinfectant. Do not attempt to disinfect contaminated cardboard or other paper items that absorb liquid. Dispose of these items as medical waste.


Question L. 
Criteria for review from the Fink Committee Report – The IBC will, as part of its protocol review process, consider whether experiments being proposed fall into any of the seven categories of experiments of concern, those with legitimate scientific purpose, but which could be misused to pose a biological threat to public health and/or national security (Dual Use Technology). PIs are responsible for the initial assessment of their experiments in light of the Fink Report.   For more information, please visit http://www.nap.edu/books/0309089778/html.


Please check the appropriate answer:


		The Fink Committee identified seven classes of experiments that it believes illustrate the types of endeavors or discoveries that will require review and discussion by informed members of the scientific and medical community before they are undertaken or, if carried out, before they are published in full detail. 



		1. Would this experiment demonstrate how to render a vaccine ineffective? This would apply to both human and animal vaccines. Creation of a vaccine-resistant smallpox virus would fall into this class of experiments.

		

		



		

		No

		x



		If Yes, please explain:






		2. Would this experiment confer resistance to therapeutically useful antibiotics or antiviral agents? This would apply to therapeutic agents that are used to control disease agents in humans, animals, or crops. Introduction of ciprofloxacin resistance in Bacillus anthracis would fall in this class.

		

		



		

		No

		x



		If Yes, please explain:






		3. Would this experiment enhance the virulence of a pathogen or render a nonpathogen virulent? This would apply to plant, animal, and human pathogens. Introduction of cereolysin toxin gene into Bacillus anthracis would fall into this class.

		

		



		

		No

		x



		If Yes, please explain:






		4. Would this experiment increase transmissibility of a pathogen? This would include enhancing transmission within or between species. Altering vector competence to enhance disease transmission would also fall into this class.

		

		



		

		No

		x



		If Yes, please explain:






		5. Would this experiment alter the host range of a pathogen? This would include making nonzoonotics into zoonotic agents. Altering the tropism of viruses would fit into this class.

		

		



		

		No

		x



		If Yes, please explain:






		6. Would this experiment enable the evasion of diagnostic/detection modalities? This could include microencapsulation to avoid antibody-based detection and/or the alteration of gene sequences to avoid detection by established molecular methods.

		

		



		

		No

		x



		If Yes, please explain:






		7. Would this experiment enable the weaponization of a biological agent or toxin? This would include the environmental stabilization of pathogens. Synthesis of smallpox virus would fall into this class of experiments.




		

		



		

		No

		x



		If Yes, please explain:








Principal Investigator Affirmation:


By signing below, I certify that I have read the following statements and agree that all the listed participants and I will abide by them.


1. All research involving biologicals performed in my laboratory will comply with the University’s requirements for the applicable biosafety level.


2. All personnel have completed the University’s Laboratory Safety Training Program. Required every academic year.

3. All personnel have received training regarding your laboratory and agent specific guidelines prior to working at the bench. Any new individuals assigned to the project must also receive the appropriate training.   All individuals handling BSL2 (or higher) materials have demonstrated competency prior to working with such materials.  The lab’s training is documented including date of training, summary of training, signature of trainee, initials or signature of trainer.  Safety information is available in the laboratory for referral or upon request by the Biosafety Officer. 


4. All significant laboratory-related accidents and illnesses will be reported to the IBC immediately.


5. All employee injuries and/or exposures are reported to the University through the University’s Employee Incident Report Form.


6. 
The Principal Investigator is responsible for rapidly communicating new information or data to the IBC if that new information or data should reveal or strongly suggest that the anticipated safety or biohazard potential of the approved experiments or vector systems diverge significantly from what was originally anticipated. (For example, it may be determined that a replication-incompetent viral vector system in fact contains substantial levels of a replication-competent revertant virus, with the potential for human infection of transmission.)


Principal Investigator: 
Ke Du











Date: 
12-07-2021



If applicable: 


Secondary PI: 













Date: 
11-03-2021




Please submit a signed copy of this form electronically to ibc@rit.edu .


Environmental Health & Safety – Laboratory Review 

Inspection items to be verified after IBC review:



1. Ensure proper maintenance/certification of all equipment (e.g. certified biosafety cabinets).




 NA No  Yes  

2. Ensure all required signage is posted in laboratory areas.








 No Yes  

3. Compile a lab notebook consisting of items 1-3 from page 1. (SDS, training certificates, SOP)




 No Yes  

4. Ensure no plants or animals in the laboratories.










 No Yes  

5. Ensure any autoclaves have appropriate, up-to-date operation and validation logs, and are validated every 40 operating hours.
 NA No  Yes  

COMMENTS:


PI Signature ______________________________________________  

Date _______________


EH&S Signature ___________________________________________

Date _______________

Retain a copy of this completed checklist with your project documentation. For questions, contact Cindy White at (585) 475-4980 or clwehs@rit.edu. 
NOTE: Any comments or non-compliance with guidelines require a written response/notification of action to Cindy White within 14 days of checklist receipt.

Final Assigned Biosafety Level ______________   Filing Date  __________________
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o See her comments on the SOP template noted with JL in title - attached.

o IBCform-page 9, last line, glassware bleached is currently noted. Do not want bleach
to be used. Need to either autoclave or use Stericycle for disposal. Liquid would be
autoclave first. Should not pour bleach down the sink.

o Is everything glass or plastic? Abby mentioned to hope to use all plastic.

» Other comments/questions:

o Non-pathogenic bacteria is being worked with so remove from Table A.1.a in IBC
project form.

o How is bacteria transferred from Gosnell to IH? Good practice to have in sealed

container, small volumes and cannot be glass.

Take out the name “Template” out of SOP title-rename to the project itself.

Remove bovine references from SOP.

Need to review SOP thoroughly to ensure accuracy and is pertinent to the project.

Proposed lab is BSL 2 but working with BSL 1 agent.

Carlos: Contaminated media into Stericycle container but not glass, must be sealed

containers. Glass containers must be autoclave and then washed.

o SOP: In case of spill, use bleach for bacteria spills (page 14-15 of SOP).

= Bleach must be kept fresh. Once diluted and exposed to light, it goes bad.
Make up every 30 days in opaque container or cover with foil. Wade
mention weekly redo at U of R. Gary said go with 30 days but if you want to
do more often is ok.

o Page 11-sharps need to be autoclaved is noted. Don’t do in COS. With human
tissues/cells cannot just dispose of as is. Bio sharp containers are red. Non-bio
sharps are disposed of in yellow containers.

o Karin-liquid waste in container and can add bleach. Cannot put bleach in the
autoclave, will destroy it. Need further discussion by the IBC on resolution.

o No lab inspection is needed, already done unless moved to a non-BSL marked lab.

o Concern with bacteria in a tissue growing lab - Contamination concerns. Is there
flaming in the lab-No.

o Work will be done in a BSC. May need to move to a different lab, working with Karin.

= |f the lab location is changes, note in IBC project form & SOP. Resubmit the
updated paperwork to Gary Skuse for review and approval.

o O O O O

2. Review Ke Du’s updated IBC project form — See attachment
» Gary will sit down with Ke Du on 12/9/2021.

> Other comments/questions on IBC form:

o

o
o
o
o
o
o
o
o

Questions H1 and H2 are not answered.

Bacteria Ke will be using are not listed.

Whole blood is mentioned in Goals and Summary but not in rest of form.
Goals and Summary mentions virus but there does not appears to be any.
Methods section is way too detailed.

Lab is not inspected/approved. Cindy needed to do an inspection yet.

Ke is moving into CBT-2140.

Jennie has highlighted her comments-see attachment labeled with JL.
Dick Doolittle also mentioned Ke cannot start work without IBC approval.



3. EH&S IBC project spreadsheet update — Good head way was made this semester:
a. PIs that have not resolved if their IBC project(s) are still active or not: Dr.
Robert Osgood; Dr. Ke Du; Dr. Vinay Abhyankar
b. PIs that have co-participants that need to complete hepatitis B paperwork:
Dr. Gary Skuse, Dr. Ke Du, Dr. Maureen Ferran. There may be
additional PIs depending on the response to 2a above.

» Gary will craft 2 separate emails-one to know if projects are active or not. The other for the
need to submit hepatitis B paperwork for active IBC projects only / with BBP-concerns. Need
paperwork from all co-participants.

» Gary will personally send the letter/email to each of the above noted Pls. The letter will set
with a due date for response.

» Gary will cc the template letter for future reference/use to be sent out to Pls when needed.

4. Possible day/timeframes for spring semester IBC standing meetings
» Judy will send out a separate email to get everyone’s availability for spring semester. Spring’s

meetings will continue using Zoom.

Happy Holidays!

Assistant Director of Environmental Health & Safety
Global Risk Management Services

Finance & Administration

Rochester Institute of Technology

office: (585) 475-6270 | f: (585) 475-2966

jafehs@rit.edu

CONFIDENTIALITY NOTE: The information transmitted, including attachments, is intended only for the person(s) or entity to which
it is addressed and may contain confidential and/or privileged material. Any review, retransmission, dissemination or other use of, or
taking of any action in reliance upon this information by persons or entities other than the intended recipient is prohibited. If you received
this in error, please contact the sender and destroy any copies of this information.
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