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I. GENERAL SAFETY
Working in any laboratory is generally associated with many kinds of hazards. Some of
which are easily recognizable and vigilance is usually given. However, this manual was devised
to provide information about hazards that are less obvious in laboratory venues and direct the
worker in good practices that ensure a safe environment. The following set of rules and
regulations uphold general safety guidelines and set forth the proper practices that should be
followed at Gwynedd Mercy University.
A. General Safety Regulations
General safety rules include those that are predominantly well observed or implied when
working in a laboratory. However, they are reviewed in this section to insure
mindfulness.
•
•
•
•

•
•
•
•
•
•
•

Conduct yourself in a responsible manner at all times while in the lab.
Follow all written and verbal instructions carefully. If you do not
understand a direction, ask the Laboratory Assistants to assist you.
Please make sure that you are aware of posted emergency numbers and
order of notification for accidents. These will be addressed further in the
manual.
Know the locations and operating instructions of all safety equipment
found in the lab. These include the fire extinguisher, eyewash station,
safety shower, and first aid kit. These will be addressed further in the
manual.
No student may work without the supervision of a Lab Assistant.
Permission to work alone may only be given by the Lab Assistant in a
situation where there is no risk involved.
No running, jumping, or horseplay in laboratory areas will be permitted.
When entering the lab, do not touch any equipment or materials until
instructed to do so.
No food, beverages, smoking, tobacco, chewing gum, or application of
cosmetics will be permitted while working in the lab. Never use
glassware as a beverage container.
It is the responsibility of all who are working in the lab to make certain
that the lab is left clean after work is completed.
No materials should be taken out of the lab prep room for any other
reason than to prepare a lab room or for storage in room 251.
Be alert and conduct all activities with caution. If you are aware of any
unsafe conditions in the laboratory, please notify the Lab Assistant or the
Lab Manager immediately.
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B. Personal Hygiene
Personal hygiene regulations pertain to apparel, consumption, and general cleanliness of
the student and may include some less apparent hazards.
•

•

•
•
•
•
•
•
•

Before working in any laboratory, the student must notify the Manager
and Lab Assistants of any medical conditions you have. These may
include pregnancy, ailments, or allergies and may hinder or exclude
certain activities from being performed. Many allergies of certain
detergents or organic solvents used in the lab are common. Please be
advised.
All students working in the lab will be issued a lab apron and must wear
it for all duties. Aprons are not to be worn out of the lab, which includes
bathrooms or break facilities and should remain in the lab after work is
completed.
Protective gloves are available for activities (washing glassware) if
needed.
Wash your hands promptly should you come into contact with any
chemical or detergent throughout daily activities.
Goggles must be worn while working in the lab. You will have a pair
assigned to you during your employment.
Contact lenses should not be worn in the laboratory unless you have
permission from the Lab Assistants or Lab Manager. These lenses easily
absorb splattered chemicals and fumes.
Long hair must be tied back or worn up to protect from hazardous
situations when working with Bunsen burners and other equipment.
Sandals and other open toed shoes may not be worn while working in the
lab. Closed toed is preferred.
Other clothing hazards may include long, bulky sleeves, dangling
necklaces and other jewelry, and frayed or loose shirts. These items
should be removed or secured.

C. Housekeeping Regulations
Housekeeping regulations are practices that include many of the general safety
regulations listed above but also implement conduct recommended to maintain a safe and
clean lab throughout daily activities.
•
•
•
•
•
•

Keep your work area as clean as the work allows.
Each lab employee must be responsible for maintaining cleanliness in
his/her area of activity.
All reagents, media, and other items should be returned to their proper
place after use.
Contaminated or dirty glassware should be placed in specific cleaning
areas and not allowed to accumulate.
Counter tops should be kept neat as to not block operating instructions of
certain apparatus or work space during activities.
All working surfaces and floors should be cleaned regularly.
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•

Items and boxes should not be stored on the floor as to block exits or
walkways in, out, and around the lab.

D. Fire Protection and Evacuation Plan
Fire safety and prevention is an important aspect in laboratory work. The potential for a
fire hazard is always present; therefore, employees should be properly trained with
knowledge of containment, extinguishers, and evacuation.
•

Emergency Contact numbers for Fires include:
o Fire Emergency – 111, then 911
o Campus Security – 522 or 300
o Ambulance – 215-643-4466
o Lower Gwynedd Police – 215-646-5300
o Health & Wellness Center - 21306

•

Each lab and prep room is equipped with at least one fire extinguisher
and one fire blanket
The fire extinguisher is located against the wall near the autoclave in the
lab and should never be concealed from view or blocked in any way
from access
The extinguishers are inspected monthly. The fire extinguisher should
always be fully charged. This means, by looking at the round dial found
around the neck, the needle should be within the green area.
Proper actions during a small fire and usage of the extinguisher are as
follows:
o First, identify the source of the fire present.
o Second, assist any person in immediate danger without risk to
yourself
o Third, activate the fire alarm to alert the building. (It is better to
alert the campus police and fire dept. and not need them rather
than have them arrive too late to assist)
o If the fire is small enough, use the extinguisher.
 Remove the extinguisher from its holder
 Pull pin out and hold upright
 Step back 10 feet and aim at the base of the fire
 Depress the lever and use a sweeping motion to
extinguish
In the event that the fire cannot be contained or is out of control,
evacuate the building immediately. Evacuation procedures are as
follows:
o Make sure the fire alarm is activated
o Doors, if possibly, should be closed as the last person leaves
o Personnel should use stairways and exit to the Griffin Complex
where further instructions will be given
o Do not re-enter affected areas without permission

•
•
•

•
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E. Safety Showers and Eyewash Stations
Chemical usage in the laboratory is carefully monitored. However, in the event of a
chemical spill and bodily contact, it is necessary to provide personnel the locations of
safety showers and eyewash fountains along with proper knowledge of their usage.
•

•

Employees should familiarize themselves with the nearest eyewash
fountain, which is located at the sink in the laboratory.
o In the event an employee receives a chemical splash or any eye
contamination, the usage of the eyewash fountain is as follows:
 Push the lever forward to initiate water flow
 Flood the eyes for at least 15 minutes and no less than 5
minutes
 After thorough washing, proper authorities should be
notified immediately. This includes Lab Assistants and
Lab Manager.
Employees should be familiar with the locations of the two safety
showers. One is located outside the laboratory (room 219) and one
outside room 251.
o In the event of a clothing fire or chemical spill to the body, the
safety shower should be used as follows:
 Stand directly under the shower and pull the handle
downward
 Removal of infected clothing is recommended
 Water will be released
 The infected area should be flooded with water for a
minimum of 15 minutes.
 After thorough flooding, proper authorities should be
notified immediately.

F. Accident Reporting
Accidents do happen in a laboratory venue even though many precautionary actions are
taken to prevent them. It is important to report all accidents immediately no matter how
small they are.
• Emergency Contact information is located next to the phone in 219A for
accidents other than minor cuts and abrasions.
• All accidents should be reported to the Lab Assistants and Lab Manager.
• Taking immediate action and reporting accidents is done so that the
initial cause may be determined and eliminated as a potential hazard.
G. First Aid Safety
Injuries do happen in the laboratory. These injuries are usually minor and can be dealt
with properly using a first aid kit. First Aid is applied when the injury sustained can be
treated and contained within a few simple steps or in a single treatment setting.
•

First aid equipment (kit) is located above the refrigerator in the
laboratory.
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•

•

•

Minor injuries requiring first aid should always be reported to the Lab
Aides and the Lab Manager so a proper report can be filed. Reports are
necessary because:
o a minor injury may indicate a hazardous situation
o it is always important to document “work related” injuries in
case additional medical treatment is needed later
The first aid kits are monitored and maintained by the Lab Manager and
are inspected monthly for needed items. The kits contain:
o gauze, adhesive tape, antiseptic ointment, rubber gloves, forceps,
scissors, band aids, cold pack, cotton balls, alcohol swabs,
tongue depressor, ace bandages, triangular bandages, sterile
pads, and a first aid handbook
OSHA requires that a person responding to a medical attention should be
protected from exposure to blood and other potentially infectious
materials. The usage of gloves, masks, aprons or gowns is advised.

H. Spills
In a laboratory, spills may occur inadvertently. And because of this, it is necessary that
an employee knows the proper procedure in which spills are contained, corrected, and
removed. The size of the spill dictates the proper action to take.
•
•

•
•

•

•

In the event of a spill, the Lab Assistant and Lab Manager should be
notified immediately.
General Procedures:
o broken glass should be carefully removed using broom and
placed in the glass disposal containment boxes.
o a warning sign should be put up in the area to avoid others from
being contaminated
o gloves should be worn (goggles and gown if necessary)
Small Spills: spills of less than 5ml should be cleaned up immediately
using with absorbent gauze pads or paper towels. The area should then
be cleaned with a detergent solution.
Small Biological Spills: broth culture spills should be cleaned
immediately using a germicidal agent and absorbent gauze pads.
Disposal of these items should be in the orange biohazard bags found in
the lab.
Large Spills: spills larger than 5 ml should be contained using the
orange absorbent pads or the spill containment pillows. If a powder is
involved, avoid generating aerosols by using damp pads or towels. All
contaminated surfaces should be cleaned with a detergent solution and
then with clean water.
For all spills, contaminated pads, pillows, or towels should be disposed
of in a disposal bag, garbage if possible, or biohazard bag depending on
the type of spill.
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I. Testing and Maintenance of Equipment
Monthly inspections are performed on many of our safety equipment located in the
laboratories. The inspection is conducted by the Environmental Safety or Laboratory
Manager. The following equipment is included:
•
•
•
•

Chemical Fume Hoods
Eyewash Fountains
Fire Extinguishers
Safety Showers

J. Contact Information
•
•
•
•
•
•
•
•
•
•

All Emergencies – Chemical, Medical, Fire
Fire Department
Ambulance
Campus Security
Lower Gwynedd Police
Public Safety and Security Director, Jim McNesby
Health & Wellness Center
Physical Plant Services
Laboratory Manager
Chair, Natural & Computational Sciences

111, 911
911
215-643-1166
522 or 300
215-646-5300
21785
21306
21419
21489
21125
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II. CHEMICAL SAFETY
SAFE STORAGE OF CHEMICALS
Proper storage of chemicals within a laboratory is a difficult and continuing problem. Some
experts have stated that the majority of laboratory accidents are related to improper storage of
chemicals. The overall purpose is to maintain control over the chemicals so that they can be
safely stored and retrieved. Since it is almost inevitable that a bottle will fall and hit other bottles,
chemicals should be arranged so that no adverse reaction occurs between the chemicals. Many
chemicals have special storage requirements with temperature, time, or security restrictions.
Many practical problems arise because of the number of separations that would be desirable.
Chemicals should not be stored alphabetically. Acetic acid and acetaldehyde could be adjacent
members on a shelf and are an incompatible pair. It is also a good idea to separate liquids from
solids because chemicals must come into contact to react and this is avoided by having liquids
and solids separated. The general approach is to separate all the chemicals into compatible
groups. Then separate each group from the other groups by a barrier. While this is a good idea,
most facilities do not have the space for such a system. However, the use of secondary
containment, such as plastic bins, can maximize the space allowed for chemical storage.
In summary, proper storage must address flammables, unstable materials (including those that can
form explosive peroxides), reactives and vapors from highly toxic materials. This can be achieved
by arranging the materials to provide separation based on their chemical properties. See the
various literature resources and the SDS for determining the characteristics of a compound.
A. General Rules of Compatibility
The following groups should be separated:
•
•
•
•
•
•
•
•
•

Acids and bases - Acids should be further separated into inorganic acids and
organic acids.
Oxidizing agents from reducing agents
Potentially explosive materials
Water reactive materials
Pyrophoric chemicals
Peroxide forming materials - these must be properly managed and disposed of
within recommended time periods
Materials which can react with themselves (Polymerization for example)
Incompatible chemicals
Chemicals showing hazards such as flammability, reproductive toxicity, or
suspect and confirmed carcinogens

A specific storage arrangement, based on hazard and compatibility, is outlined below:
1. General procedures:
•
•

Perchloric acid is separated from all other substances
Concentrated nitric acid is separated from all other substances
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•
•
•
•
•
•
•

Highly toxic and carcinogenic chemicals are stored in ventilated safety
storage cabinets
Inorganic and organic acids are stored separately
Bases are stored separately
Explosives or potential explosives are separated
Inorganic and organic flammables are separated. In addition, organic
flammables are further separated into two classes based on compatibility
Oxidizing and reducing agents are separated
Other chemicals can generally be grouped together (always check SDS).

2. The separations, either by distance or physical barriers, should be enough to
prevent the mixing of two incompatibles if a container is dropped and breaks a
second container. Ideally the separation would also reduce the amount of
materials that could become involved in a fire. Some laboratories have found
fiber glass trays useful for limited separation and containment.
3. Extremely toxic (and/or carcinogenic) or dangerous materials should be double
containerized and carried back and forth from the storage cabinet to the hood in
an unbreakable outer container.
4. Cabinets for flammables and corrosives make ideal storage cabinets. However,
depending on the quantity and variety of chemicals, the cost may be high. These
cabinets can be conveniently vented to the outside so that toxic vapors do not
enter the laboratory. A ventilation rate of approximately 8 -15 cfm is usually
adequate. Several cabinet manufacturers make smaller stackable units. Each
cabinet should have a spill containment reservoir in the bottom.
The Flinn Chemical Catalog Reference Manual suggests organic and inorganic groupings which
are further sorted into compatible families. The compatible families suggested are:

Inorganic
Metals, hydrides
Halides, sulfates, sulfites, thiosulfates, phosphates,
halogens
Amides, nitrates (except ammonium nitrate), nitrites,
azides, nitric acid
Hydroxides, oxides, silicates, carbonates, carbon
Sulfides, selenides, phosphides, carbides, nitrides
Chlorates, perchlorates, perchloric acid, chlorites,
hypochlorites, peroxides, hydrogen peroxide
Arsenates, cyanides, cyanates
Borates, chromates, manganates, permanganates
Acids (except nitric)
Sulfur, phosphorus, arsenic, phosphorus pentoxide

Organic
Acids, anhydrides, peracids
Alcohols, glycols, amines, amides, imines,
imides
Hydrocarbons, esters, aldehydes
Ethers, ketones, ketenes, halogenated
hydrocarbons, ethylene oxide
Epoxy compounds, isocyanates
Peroxides, hydroperoxides, azides
Sulfides, polysulfides, sulfoxides, nitriles
Phenols, cresols
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B. Hazards Due to Chemical Reactions (Incompatibles)
•
•
•
•
•
•
•
•
•
•

Generation of Heat - e.g. acid and water
Fire - e.g. hydrogen sulfide and calcium hypochlorite
Explosion - e.g. picric acid and sodium hydroxide
Toxic gas or vapor production - e.g. sulfuric acid and plastic
Flammable gas or vapor production - e.g. acid and metal
Formation of a substance with greater toxicity than reactants - e.g. chlorine and
ammonia
Formation of shock or friction-sensitive compounds
Pressurization of closed vessels - fire extinguisher
Solubilization of toxic substances - e.g. hydrochloric acid and chromium
Dispersal of toxic dusts and mists
Violent polymerization - e.g. ammonia and acrylonitrile

C. Explosive Limits of Hazardous Materials
Compound
Acetone
Acetylene
Ammonia, anhydrous
Benzene
Carbon Monoxide
Gasoline
Cyclohexane
Toluene
Vinyl Chloride
p-Xylene

LEL%
2.15
2.50
16
1.30
12.4
1.4
1.3
1.2
3.6
1.0

UEL%
13
100
25
7.1
74
7.6
8.4
7.1
33
6.0

Flashpoint (oF)
-4
Gas
Gas
12
Gas
-45
-4
40
gas
90

Vapor Density
2.0
0.9
0.6
7.8
1.0
3-4
3.0
3.1
2.2
3.7

D. Flammables
Many organics are flammable and should be treated accordingly. When flammable
materials are used, care should be taken to avoid a flammable or explosive mixture with
air.
A general rule is that controls should be in place (or quantities limited) so that the
concentration of a flammable will not exceed 25% of the lower explosive limit (please
refer to NFPA 45, "Fire Protection for Laboratories Using Chemicals,” for the quantities
of flammables allowed in the laboratory and storage requirements). A list of selected
flammable limits is shown below. If it is necessary to have the concentration of a
flammable in the explosive range, all sources of ignition must be excluded.
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E. Selection and Use of Refrigerators
Gwynedd Mercy University Natural Sciences/Mathematics Division makes every
effort to store chemicals in the appropriate manner. In some cases, chemicals must
be refrigerated for this storage. There are a number of refrigerators located within the
department; however, attention must be given to the proper location and specific type
of refrigeration needed per chemical.
Ordinary refrigerators are not designed for chemical storage. Hot surfaces (light
bulb), possibly sparking switches, heating tapes, and drains used for the water to run
out, are potential ignition sources from the motor.
•
•
•

Not for storage of flammable materials
Motor produces sparks outside storage area
Not for use in hazardous environment

Refrigerators for flammable materials are specially designed for storing flammables.
The magnetic door seals (to avoid pressure buildup). No sparks or hot surfaces are
inside.
•
•
•

For use in ordinary laboratory
No sparks or hot surfaces, but motor produces sparks outside storage area
Not for use in hazardous environments

Explosion-Proof refrigerators provide a safe spark free interior and can be used in a
hazardous environment (Class I, Division I & II Group C and D applications).
•
•
•

For storage of flammables
Uses magnetic door latches and produces no sparks, has no hot surfaces
For use in hazardous environments
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III. LABORATORY AIDE JOB DESCRIPTION
The Natural Sciences/Mathematics Division employs many students under work study or general
employment standards. It is a privilege to have a student interest in learning and becoming
trained in the proper technical preparation for general laboratory requirements. The student aide’s
duties are to help the Laboratory Assistants in making media, laboratory preparations, and general
housekeeping. The duties will vary from day to day depending on specific labs or prep work
needed. The students will be instructed by the Laboratory Assistants as to their specific duties or
responsibilities on a particular day. The following lists are generalized duties that may be
performed on daily or weekly basis.
A. General Instructions/Duties
• Refill all beakers in incubators with dH2O
• Wash bottles on benchtops
• Stock paper towels in labs and in prep room
• Fill soap dispensers
• Empty & replace small biohazard bags on counter in labs
• Bring tubes under hood in lab to prep room to be autoclaved
• Fill windex bottles
• Fill oil bottles
• Check drawers for needed supplies
• Check to make sure that the following lab rooms are clean – clean counters with
Lysol solution; refill biofresh solution; dust window sills with windex; and bring
any dirty glassware to prep room to wash
o Microbiology Lab, KH room 205
o Biochem /Molecular Biology/Genetics Lab, KH room 207
o Anatomy & Physiology Lab, KH room 208
o General Biology Lab, KH room 210
o General Chemistry Lab, KH room 213
o Organic Lab, KH room 218
•
•
•
•
•
•

Empty dishwasher and put away clean glassware
Wash glassware on cart according to procedure listed is this manual
Straighten 219, prep room, and put away unused materials
Keep microwave clean
Keep all carts clean. Soak mats and wash metal if needed
Making microbiological media

B. Summer Instructions/Duties (assignments vary depending on need)
•
•
•
•

Prep room needs 1000 TSA plates made for Fall Semester (make in August and
then do counts)
Prep room needs ample media for first couple of weeks for Fall Semester (make
in August)
Prep Room: clean drawers and arrange neatly, clean cabinet glass doors with
windex and wipe down, clean out under sink, defrost desktop refrigerator on
desk in 219A
Room 252: refrigerator needs to be cleaned from top to bottom and all chemicals
must be put in alphabetical order
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•
•
•
•
•

•
•
•
•

•
•
•

Room 208 and 205 (Anatomy and Micro labs): Check all stools, many are loose
and need their screws tightened. They may need to be glued.
Room 210 and 205 (Biology and Micro Labs): number all scopes, clean them,
and put in student bench cabinets.
Room 210 and 205 (Biology and Micro Labs): clean all incubators and replace
water beakers with clean ones from glass storage room.
Room 208 (Anatomy lab): put all models away in cabinet and make sure all
pieces are put together properly
Room 205 (Micro lab): Disinfect lab, refill gram stains, removed labels from
incubator bins and class slide boxes, remove all individual labels from blue slide
boxes, discard any slides in box and clean boxes if needed, remove labels from
apron drawer and label for fall classes. Clean the refrigerators
Room 218 (Organic Lab): check all micro kits. They need to be cleaned with
acetone if they have not and if any pieces are missing, replace
Room 251 (Glassware Storage): organize bottles with proper tabs, alcohol off all
sharpie marks, rewash all dirty glassware, check all for dirt, put tops on all
volumetric flasks (make sure it’s the correct top)
Room 206 (Laminar Flow room): wipe hoods with 70% alcohol, clean incubator
with 70% alcohol, wipe metal tray on bottom shelf and replace, empty water bath
and dry with paper towels
Room 209 (Specimen room): dispose of cats in A & P into biohazard waste
vendor boxes, clean out trash cans, line with new trash bags, and stack neatly;
count cats, kidneys, hearts, eyes and update the stickers on the door and shelves
with the correct count
Room 213 (General Chemistry lab): check needed list of chemicals, look inside
containers to check how full, cut fine emery paper, sand paper, magnesium
ribbon, and chromatography paper (wear gloves) according to box
Rooms 205, 207, 208, 210 213, 218: Check all drawers and restock for fall
semester. A list of drawer contents will be given.
Room 219 (Lab Prep Room): replace all plastic tubing in benchtop sinks and all
lab sinks; wash all gas pack jars stored in cabinet under micro hoods; refill all
gram stain reagent bottles (soak tops in alcohol and wash the inside of bottles
with alcohol to remove reagents stains); refill Lysol, windex, and distilled water

•

Summer Microbiology Lab Prep
o See the micro prep sheets

•

Summer A & P Class Prep
o Once schedule is received for 2nd semester, set up 1 trash can for each
class. Put in one cat per pair of students and label can with class day +
time
o Cats are located in the right cabinets of room 209
o Do not use pregnant cats
o Inventory cats and mark boxes in room 209
o Leave cats count with Lab Manager and on desk in 219A
o After using hearts and kidneys in A & P summer class, recount and mark
boxes – leave counts with Lab Manager and on desk in 219A
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IV. INSTRUMENT OPERATION AND INSTRUCTIONS
A. Glassware
• Glass breakage is a common cause of injury in labs. Only glass in good condition
should be used.
• Discard all broken, chipped, or badly scratched glassware in the broken glass
cardboard containers located next to the door in the prep room.
• Conventional laboratory glassware should never be pressurized.
• Handwashing of Glassware:
 Remove all labels from the glassware using ethanol, cleanser and/or a
dobie pad if needed.
 If residue is extremely heavy, soak the glassware.
 Make a soapy solution of hot water and Alconox lab detergent. Using a
brush, thoroughly scrub the glassware.
 Rinse completely with hot tap water until all traces of soap have
disappeared.
 Rinse again with distilled water.
 Invert on drying racks or in test tube racks until dry.
 Return to proper storage location.
•

Soaking of Glassware:
 Soaking is necessary to prevent soils from drying or caking. Use a sink,
pan, or large jar as a soak vessel. Fill it with an approximate 1% solution
of Alconox or equivalent (1oz/gallon) at room temperature. Submerge
material to be cleaned immediately after use.
 To remove stubborn soils such as dried blood, agar, body tissues and
other protein particles, soak in 1% Alconox or equivalent at 50oC or
120oF for at least 35 minutes. Solution will lose activity after 2 hours.
 Do not add germicides or soaps to Alconox/equivalent solutions. This
will impair efficiency.
 For tubes containing bacteria or other cultures, it is necessary to
autoclave first, and then soak. Be sure to cool glassware first before
submerging in solutions.
 Items may need to be scrubbed to remove particularly stubborn material.
 Items may be washed with Alconox directly on a sponge. Use gloves.
 Rinse glassware with free-running tab water and then with distilled or
deionized water.

B. Autoclave
**Always autoclave material in plastic bins**
1. Close autoclave door.
2. Turn off switch to “on” at below. (door must be closed first)
3. Press control “on” switch at top right.
4. Open autoclave door.
5. Load your materials into the sterilizer. User of this equipment is responsible for
verifying cycle performance by the use of biological and chemical indicators.
Make sure that all tape and caps are removed prior to loading.
6. Place a small piece of indicator tape on material being sterilized.
7. Close the door gently but firmly.
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8.

9.

10.

11.
12.

Select processing cycle: wrap, unwrap, or liquid. The digital display for
exposure temperature, exposure time, and exhaust time using the TIME-TEMP
chart located on the side of the autoclave. You may also use 121C for 15
minutes.
Press the cycle start switch. Processing will automatically be delayed until the
READY indicator lights up. If the READY indicatory is already lit due to usage
in a previous cycle, the current processing cycle will begin immediately.
When the cycle is complete, a buzzer will sound for one minute. The automatic
recorder will scroll a paper record of the completed cycle. Check the paper for
the cycle time.
Close the door partially when finished.
Evening shutdown.
 Make sure door is closed.
 Turn both switches to off on panel below and on top right

C. Dishwasher
1. Load dishwasher with items to wash.
2. Make sure that all tape and pen marks are removed.
3. Add detergent in holder on inside door.
4. Switch door latch to lock
5. On control panel, select wash cycle. (Normal)
6. Press start.
7. Unload when indicatory light shows finished.
D. Omnispense Plus Media Dispenser
1. Turn dispenser on in right back
2. Push select; it will go through all the things you may change or setup
i. Volume in ml – enter amount then enter
ii. Delay – don’t change
iii. PR – don’t change
iv. Count – enter count and then enter
v. RPM – don’t change
vi. Ramp – don’t change
vii. Motor – don’t change
viii. Store – if you want to keep your settings enter a number, then enter
ix. Recall – if you want to recall the previous settings enter the number, then
enter
3. Push Stop to keep settings
4. Push start to begin filling tubes
5. to pause push stop once
6. to Stop entire process, push Stop twice
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V. MEDIA PREPARATION
A. Materials and Methods
• 1 L graduated cylinder
• Distilled water
• 1000ml Erlenmeyer flask – clean and dry
• Marking pen
• Balance
• Scoop
• Automatic pipette
• Test tubes with caps and test tube racks
• Petri dishes
• Sterilization tape
• pH paper or meter
•

To prepare bottled media the direction on the label are followed explicitly
remembering to adjust the amount of medium to the volume being prepared. In
order to calculate the amount needed, the following are used:
o
o
o
o

20ml medium / 100 cm dish
50ml medium / 150 cm dish
8 ml medium / broth tube
10 ml medium / slant tube

•

The Erlenmeyer flask is tared on the balance following the instructions located in
the procedures section. When this has been accomplished the media is weighed
directly into the flask to the nearest hundredth gram. The flask is identified using
masking tape with the name of the medium, the pH, the number of tubes or
plates, the date, and the initials of the person preparing the medium.

•

To determine the amount of media to be made in each flask, the total volume of
the prepared made is usually one-half the capacity of the flask. For example,
500ml should be made in 1L flask.

•

Broth
o After weighing and diluting the flask is heated with a constant stirring
using the hot plate/stirrer and magnetic stirring bar. This heating can also
be accomplished by using the microwave oven. This heating and mixing
is continued until the medium is totally dissolved. The pH is then
determined. See “testing the pH of a medium” below for the exact
method used. It is then dispensed into tubes, marked with the sterilized
tape, and identified with name, date, and initials of the lab aide. It is then
ready for sterilization.

•

Agar Slants
o Agar slants are treated the same as broth except that the medium is
heated to boiling. This is extremely important for uniform consistency.
The medium is dispensed into tubes usually in 8-10ml quantities and the
tubes capped and treated as above. When this process has been
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completed, it is necessary to clean the pipetor repeatedly with boiling
distilled water to remove any agar which has hardened.
•

Agar Plates
o The agar is treated as above except after boiling, the flasks are covered
with double thicknesses of foil, marked with the contents and put into the
autoclave for sterilization.

•

Using the Microwave Oven
o Make sure that no aluminum foil is used in the microwave, removed any
which had been on the top of the flask.
o Time the heating at a rate of 1 minute for each 100ml of medium.
o If at any time the medium begins bubbling, open the microwave door
immediately and check the flask.

•

Testing the pH of the Medium
o pH is very important in all media. After dissolving and boiling the media
solution and before dispensing and autoclaving, the pH should be
checked. When using pH paper, with a glass stirring rod, place a drop of
solution of a piece of pH paper and check against the key. When using
the pH meter, place a small a mount of solution in a beaker and follow
directions for operation of the pH meter.
o The proper pH for each medium is indicated on the label or in this
manual. The pH should be adjusted by adding small amounts of dilute
HC1 (acid) or dilute NaOH (base) until the proper pH is reached. Then
proceed with above directions.

B. Autoclaving Instructions
• The lab aide should be familiar with the autoclave operating instructions found
elsewhere in this manual. Make sure materials are not touching the sides, back,
or door. In order for the sterilization to be effective, the media must be exposed
for the steam at 121C for 15 minutes.
• Following sterilization, the media below are treated as listed.
o Broth – tubes are cooled to room temperature on a lab bench or cart
o Agar slants – tubes are cooled in a slanted position using slant racks or
books to provide the necessary elevation. This cooling/hardening takes
approximately 30-45 minutes. This should be done in an area with good
air circulation.
o Agar plates – when autoclaving is complete the agar is aseptically poured
into petri dishes. Make sure that no media touched the gloves when
pouring plates. *This should be done with a sterile pipeter* The plates
should be allowed to cool and set in a draft-free area.
C. Media Storage
• When cool, broth tubes and agar slants are stored at 4C in the refrigerator in
room 251.
• Agar plates are returned to their plastic bags in an inverted position, sealed, and
labeled. The label should note the type of medium, date prepared, and initials of
the lab aide. The stacks are then stored at 4C in the refrigerator in room 251.
• Storage time is approximately 4-12 weeks.
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D. Media Disposal
• Contaminated media, including petri plates and test tubes, contained in the
orange biohazard bags will be transferred to the large, vendor-supplied boxes
located in the Central Storage Area (CSA) Keiss Hall 216 for disposal with a
waste disposal vendor. Biological waste does not need to be autoclaved before
being transferred to the CSA unless the waste is classified as radioactive or
particularly harmful to remain in storage. All waste is transported by the disposal
vendor to be incinerated.

VI. MEDIA INOCULATION
A. Preliminary Instructions
• Disinfect work surface with 5% Lysol or 10% Bleach solution.
• Wash hands thoroughly before beginning work.
• Mark all plates and tubes using the glass pen with the following information:
Name of organism, date, and initials of person inoculating
B. Liquid to Liquid
• This is inoculating a new, sterile broth from a broth culture.
• Using sterile, aseptic technique (will be demonstrated to you), get one loopful of
turbid broth culture and quickly inoculate the new sterile broth.
C. Solid to Solid
• This is inoculating a new, sterile slant or plate from a slant or plate culture.
• Using sterile, aseptic technique, get a small sample of the original culture and
inoculate the new sterile agar slant or plate. For the agar slant: streak up the
slant. For the plate: streak in a dilution streak to provide isolation. Each will be
demonstrated to you.
D. Liquid to Solid
• This is inoculating a new, sterile slant or plate from a broth culture.
• Using sterile, aseptic technique, get one loopful of turbid broth and inoculate the
solid media as mentioned above in solid to solid.
E. Solid to Liquid
• This is inoculating a new, sterile liquid broth from a plate or slant culture.
• Using sterile, aseptic technique, get a small amount of bacteria on loop from slant
culture OR get one colony from the plate culture and quickly inoculate the new
broth. The loop may need to be turned quickly in order to get the bacteria to
come off.
• Make sure that only one colony is used when getting culture from a petri plate.

Natural Sciences/Mathematics Laboratory Safety Manual 2005/Revised 2013/
University Update 2014

STUDENT SAFETY CONTRACT
I, ______________________________________________________, have read and
agree to follow all of the safety rules set forth in this contract. I realize that I
must obey these rules to insure my own safety and that of my fellow students. I
will cooperate to the fullest extent with the Lab Assistants and my fellow
students to maintain a safe lab environment. I will also closely follow the oral
and written instructions provided to me by the Lab Manager and Lab
Assistants. I am aware that any violation of this safety contract that results in
unsafe conduct in the laboratory or misbehavior on my part will result in being
removed from the laboratory, reprimanded, and disqualified for further
employment by this lab.

_________________________________________
Student signature

_________________________________________
Date
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