SAND No. 2009-8395P
Sandiais a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company,
for the United States Department of Energy’s National Nuclear Security Administration
under contract DE-AC04-94AL 85000
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Chemical Safety & Security

Standard Operating Procedures:
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% SOP Exercise: Electrophoresis

« To develop an SOP:

— focus on safety portion of SOP, ask/answer:

mitigation = PPE, engineered controls, operational
controls, etc.

 what are reagents & hazards, and mitigation?
 what are products & hazards, and mitigation?
 what are equipment hazards, and mitigation?
 what waste is generated? Hazards, and mitigation?
 how to store chemicals?

e waste reduction?

 how to dispose of waste?

CSP

CAL SECURITY SOP Exercise-01

EEEEEEEEEEEEEEEE

o, Chemical

ETY AND SECURITY TRAIMING

(1)



SOP Exercise: Electrophoresis

» Refer to the iIncomplete SOP distributed:

Rev/Date: Rev01, 25/01/11 Institute/Dept: INH/DNA Lab completed by: you |1o0f4

Title: DNA Separation via Electrophoresis Location: SMF/ L-001 approved by: E. Hoefer

Briefly explain the procedure for this task: When an electric charge is applied to an agarose gel, DNA migrates through the gel
matrix at a rate inversely proportional to the log10 of the number of bases. Super-helical, nicked circular, and linear DNA
migrate at different rates relative to each other, and the relative mobility varies depending on many factors. DNA is visualized
by the addition of a dye that intercalates between the stacked base pairs of the DNA molecule. Upon exposure to light of a
specific wavelength, DNA-dye complexes emit fluorescent or luminescent light. Traditionally ethidium bromide dye has been
used.

consider the experimental setup:
e equipment
— electrophoresis units operate at ~100 volts
* power supply
e connecting leads
 combs, loading strips, gel trays, buffer chamber, buffer
recirculating ports, casting stand, lid
— UV light illuminator, peristaltic pump

e« samples
— DNA

CSP
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SOP Exercise: Electrophoresis

) Refer to the mcompIeEe SOP distributed:

» contains 3 columns:
» procedure step
» hazards < fill in shaded areas
» mitigations/controls < fill in shaded areas

Step in Process Hazards in this step CONTROLS REQUIRED

Prepare Tris-Acetate-EDTA (TAE) Buffer:

1. Stock Solution of TAE Buffer: Glacial Acetic Acid: ¢ Wear PPE to minimize exposure (acetic acid: ??(PPE)??;
a) Make (50x) stock solution of TAE by: * EDTA: irritant).
b) weigh out 242 g Tris base (FW = 121.14)  ??(hazards)?? .
c) dissolve in ~750 mL DI water * *
d) add57.1 ml glacial acid acid EDTA & Tris base: ..
e) add 100 mL of 0.5 M EDTA (pH 8.0) * May be harmful if * Do not allow down drains.
f)  adjust to final volume of 1 L. swallowed/inhaled. * acetic acid spills.. ??(cleanup)??.
*Stock solution can be stored at room temperature. The » Causes serious eye irritation. * EDTA Tris base: avoid oxidizing agents.
pH is not adjusted and should be ~8.5. * EDTA harmful to aquatic life.

2. Working Solution of TAE Buffer:
Working solution of 1x TAE buffer is made by diluting the
stock solution by 50x in DI water.
* Final solute concentrations are 40 mM Tris and 1 mM
EDTA. Working buffer is ready to use in agarose gel
electrophoresis.
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SOP Exercise: Electrophoresis

* Electrophoresis:

— consider experimental setup (continued):

e chemicals in this SOP:
— agarose
— Tris-Acetate-EDTA (TAE) = EDTA + Acetic Acid + Tris Base
— ethidium bromide
« other chemicals often used with electrophoresis:
— polyacrylamide (acrylamide: CH2 = CHCONH2)
— TEMED (N,N,N’,N'-tetramethylethylenediamine)
— ammonium persulfate
— CHAPS (3-[(3-cholamidopropyl)-dimethylammonio]—
1-propane sulfonate)
— Bromophenol blue (C19H9BR4NaO5S)
— Dithiothreitol (DTT, C4H1002S2)
— EDTA (Ethylenediaminetetraacetic acid)

CHEMICAL SECURITY  — p h en OI SOP Exercise-03 L= SAFETY AND SECURITY TRAIMING
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SOP Exercise: Electrophoresis

e Use MSDS information:

— MSDS sections:
SIGMA-ALDRICH _..» Section 2. HAZARDS IDENTIFICATION.

TeRSoEE - OSHA Hazards, Hazard statement(s), Precautionary statement(s),
HMIS Classification, NFPA Rating, Potential Health Effects
» Section 4. FIRST AID MEASURES
— General advice, if inhaled, in case of skin contact, in case of eye
contact, if swallowed
» Section 5. FIRE-FIGHTING MEASURES
— Suitable extinguishing media,
» Section 7. HANDLING AND STORAGE
- Precautions for safe handling, Conditions for safe storage
» Section 8. EXPOSURE CONTROLS/PERSONAL PROTECTION
- OELs, PPE
~» Section 10. STABILITY AND REACTIVITY
- Chemical stability, Conditions to avoid, Materials to avoid, Hazardous
: decomposition products
e Section 12. ECOLOGICAL INFORMATION

— Toxicity

CS P B Chemical @
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@ SOP Exercise: Electrophoresis

e Complete the SOP:
— write In general safety/PPE at heading,

— For acetic acid and ethidium bromide:
e write in the hazards of each step,
e write in proper waste handling,

e Write mitigation steps where they exist:
o PPE, engineered controls, procedural controls,
substitution/elimination

— write In suggestions to reduce waste,
— write In suggestions to improve SOP
steps (for safety)
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Chemical Safety & Security

Standard Operating Procedures:
SOP Exercise
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% SOP Exercise: Electrophoresis

e Hazards in this SOP:

—preparation of agarose gel solution
 formation of super heated solution during heating with
microwave.
— Preparation of Buffer:
» acetic acid (glacial) is flammable, strong acid
—setting up/running electrophoresis system
e electrical shock.
— staining of gels
e ethidium bromide is a known carcinogen

— waste/disposal
e dispose of chemicals and gels with ethidium bromide as
hazardous waste

o, Chemical
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SOP Exercise: Electrophoresis

e Hazards in other electrophoresis SOPs:

- preparatlon of polyacrylamide gel
flammable solvents used (isobutanol) in curing gel.
» chemical exposure to acrylamide, SDS, TEMED and ammonium
persulfate
— acrylamide affects central and peripheral nervous system and
reproductive system when swallowed, inhaled or absorbed
through skin
— TEMED, SDS and ammonium persulfate causes irritation to
respiratory system, eyes and skin upon inhalation and contact
— setting up/running electrophoresis system
 electrical shock

« SDS electrophoresis buffer may cause irritation to eyes and skin
upon contact

B 5 P _ kﬁ:w.. Chemical
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2& SOP Exercise: Electrophoresis

° azar ontrols.

e sSubstitution:
— glacial acetic acid — use:
 premade/purchased TAE buffer
— ethidium bromide (known mutagen) — use:
« SYBR® Safe DNA gel stain (Invitrogen product)

— SYBR® Green | is for dsDNA, and SYBR® Green Il is for RNA and ssDNA

. PPE:

— lab coat with full sleeves, splash goggles, nitrile gloves (latex is
not effective), pants, and closed-toe shoes
— skin and eye protection for UV radiation work

 waste/disposal:
— some gels considered non-hazardous, for example, ethidium
bromide <0.4 wt% in non-polyacrylamide gel can be placed into a
closed bag, then into trash
CSP |
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SOP Exercise: Electrophoresis

e Hazard Controls:

e thermal hazard:
= caution using microwaves to liquefy gels
— don’t use sealed containers,
— beware of superheated liquids that may froth up,
— let gels cool to 50-60°C before adding stain or pouring into trays,
— wear insulated gloves,
— point flask opening away from you.

— Process for agarose gel in microwave:
» loosen cap of bottle when heating solution,
* heat for 30sec or less at a time,
* heat agarose solution in intervals with occasional swirling
— help agarose melt quickly without forming a superheated solution
« fill solution only 1/3 of bottle volume,
« standard PPE includes lab coat, gloves and safety glasses.

ﬁ.céaﬁ SOP Exercise-09

ENGAGEMENT PROGRAM

\ Chemical
; "'--S.luFET"I' AND SECURITY TRAIMING

(1)




SOP Exercise: Electrophoresis

e Hazard Controls:

— Chemical Hazards:
 handle all hazardous chemicals or gel prep mixtures with

hazardous components in the fume hood.
- e.g., acrylamide monomer, ethidium bromide, phenol, ammonium
persulfate, and formaldehyde
« store all organic/flammable solvents in flammable storage
cabinets.

 purchase pre-made gels or solutions instead of making them.
— pre-mixed acrylamide
— ethidium bromide solutions.

CSP Chemical
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g SOP Exercise: Electrophoresis

e Electrical Hazard Controls:

 power supplies:

— ensure all switches and indicators are in proper working
condition and that power cords and leads are undamaged,

— label equipment with warning “Danger Electrical Hazard”,

— connect to ground fault circuit interrupters (GFClIs),

— use 3-prong plugs,

— use power supplies with safety features:
 detect no-load, overload, sudden load change, short circuit, arc or

ground leak, etc.

— elevate electrophoresis power supply and locate away from

electrophoresis tank.

\ Chemical
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SOP Exercise: Electrophoresis

o Electrical Hazard Controls (continued):

« Connecting leads:
— turn off main power supply before connecting or disconnecting electrical leads,
— connect one lead at a time using one hand only, with dry gloved hands,
— be sure that leads/banana plugs are fully seated.
 Using equipment:
— don’t run equipment unattended,

— keep equipment clear of accidental grounding points and conductors (e.g.,
sinks/water sources, metal plates, jewelry, aluminum folil, pipes or other
electrical/metal equment)

— use gel chamber with safety interlocks to prevent accidental contact with
electrodes or buffer solutions,

— keep gel chamber exterior dry with no spills - check for leaks,
— keep electrophoresis buffer below the maximum fill line.

Chemical
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2& SOP Exercise: Electrophoresis

e Emergency event:
— Inform supervisor, coworkers and first aid officer.
— for major emergencies dial xxx.
— nearest first aid kit in room xxx.
— nearest safety shower in room Xxxx.

— nearest fire extinguishers:
« CO, fire extinguisher in rooms xxx and yyy;
 dry chemical extinguisher beside store room.

— evacuate per evacuation plan with Assembly Area in front
of Building xxx.

\ Chemical
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CSS Action Plan

e Prioritization:

— Easiest - Medium - Difficult
- inventory - fire storage cabinets - new fume hood
* check actual - develop SOPs - proper waste disposal

e remove spent chems
e separate groups
e secondary containment
- training
- collect MSDS info
e CSS leadership team:

— You, fellow labmate? fellow professor? EHS specialist? department
director? others?

e Timeline & commitment:

— Initiate actions, complete actions, ongoing actions, persons
responsible
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CSS Action Plan

e Timeline & commitment:
— Initiate & complete actions, ongoing actions, persons responsible

Lead Person(s) Item

[ name)

(#)

Description

2012
January

Februar\_.fi March

2013

April May ! June ! July gJiﬁuugu.r,t i!‘,|2|::-t|er|'|berE October | NovemberDecember Januar\rgFebruar\rE

Al Einstein

Linus Pauling

Marie Curie
Hans Fischer
Al Einstein

Hans Fischer

Marie Curie

aOn T o

A T w

A T w

T an T

Chemical Inventory:

check actual (physical reconciliation)
remove spent/orphan chemicals
separate into compatible groups
chem's into secondary containment

Training:

general orientation/new lab users
fire extinguisher

special processes

Collect MSDS info
Develop SOPs
Get/install Fire Storage Cabinets

Get/install Chem Fume Hood
verify type/specifications
coordinate with facilities

find vendors & contract installation

Proper waste disposal

identify waste types

identify disposal contractors

check qualifications of contractors
outline contract ‘terms,frequirement
negotiate/sign contract for disposal
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