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Standard Operating Procedures 
Laboratory Specific
Chemical: SARIN
Synonyms:  GB, Agent GB, Methylflourphosphorsaeureisopropylester or Isopropoxymethylphosphoryl fluoride
 
Please fill out the form completely.  Print a copy and insert into your

 Laboratory Safety Manual and Chemical Hygiene Plan.

Refer to instructions for assistance.

 

_____________________________________________________________________________

Department:_​​​​​​​​​​​​​​​​​_______________________                     Date when SOP was written: _________

 

Date when SOP was approved by the lab supervisor: ___________________     

 

Principal Investigator: _______________________________

 

Internal Laboratory Safety Coordinator/Lab Manager: __________________________________

 

Laboratory Phone: _________________       Office Phone: ___________________

 

Emergency Contact: __________________________________________________

                                                (Name and Phone Number)     
 

Location(s) covered by this SOP: _________________________________________ 

                                                               (Building/Room Number)
 _____________________________________________________________________________

Type of SOP:            Process            Hazardous Chemical             Hazardous Class

Purpose 
Sarin (Synonyms:  GB, Agent GB, Methylflourphosphorsaeureisopropylester or Isopropoxymethylphosphoryl fluoride) is an organophosphorus compound, used as a chemical weapon owing to its extreme potency as a nerve agent. It has been classified as a weapon of mass destruction in UN Resolution 687. Production and stockpiling of Sarin was outlawed by the Chemical Weapons Convention of 1993 where it is classified as a Schedule 1 substance. Sarin is a potent inhibitor of the enzyme cholinesterase. Sarin acts on cholinesterase by forming a covalent bond with the particular serine residue at the active site. Fluoride is the leaving group, and the resulting phosphoester is robust but biologically inactive. With the enzyme inhibited, acetylcholine builds up in the synapse and continues to act so that any nerve impulses are, in effect, continually transmitted. Even at very low concentrations, sarin can be fatal.
Physical & Chemical Properties/Definition of Chemical Group
CAS# 



107-44-8
Class:



Acutely Toxic Chemical
Molecular Formula:

C4H10FO2P
Form (Physical State):

Colorless transparent Liquid. 
Boiling Point:


147 deg C at 760 mm Hg; 56 deg C at 16 mm Hg
Melting point: 


-57 deg C

Potential Hazards/Toxicity

Effects: Nerve agents are the most toxic of the known chemical agents. Liquids or vapors from these agents are hazardous and can cause death within minutes after exposure. Nerve agents disrupt the function of the nervous system by interfering with the enzyme acetylcholinesterase. The major effects will be on skeletal muscles, certain organs, and the central nervous system.
Latency Period: Effects from vapor exposure begin to appear 30 seconds to 2 minutes after exposure. For liquid exposure, there is almost always a latent period with no visible effects between the time of exposure and the onset of symptoms. Effects from liquid exposure begin to appear from several minutes up to 18 hours after exposure. Onset of symptoms from exposure to large amounts of liquid agent may appear as rapidly as 1 minute after exposure. Generally, the more rapid the onset of symptoms, the larger the amount of agent involved in the exposure.
LC50 for inhalation of "G" series Nerve Agents are as low as 1 ppm (10 minute exposure). LD50 for skin exposure to liquid "G" series Nerve Agents are as low as 0.3 gm per individual. The rate of detoxification of these agents by the body is very low and exposures are essentially cumulative.

LD50 for a man is estimated to be 0.01mg/kg. 

Personal Protective Equipment (PPE)

Respirator protection

Pressure demand, self-contained breathing apparatus is recommended in response to non-routine, emergency situations. Full Facepiece Air Purifying Respirator is recommended in non-routine, emergency situation environments less than IDLH but above REL or PEL levels.
Respirators should be used only under any of the following circumstances:

· As a last line of defense (i.e., after engineering and administrative controls have been exhausted).

· When Permissible Exposure Limit (PEL) has exceeded or when there is a possibility that PEL will be exceeded. 

· Regulations require the use of a respirator.

· An employer requires the use of a respirator. 

· There is potential for harmful exposure due to an atmospheric contaminant (in the absence of PEL)

· As PPE in the event of a chemical spill clean-up process

Lab personnel intending to use/wear a respirator mask must be trained and fit-tested by ORS and should contact occhealt@uga.edu. This is a UGA requirement described in more detail in the UGA Respiratory Protection Plan and supported by the Office of Research Occupational Health and Safety Program. 

Hand protection

Butyl Rubber gloves are recommended. Consult with your preferred glove manufacturer to ensure that the gloves you plan on using are compatible with SARIN.
Refer to glove selection chart from the links below:
http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf 

OR
http://www.allsafetyproducts.biz/page/74172
OR

http://www.showabestglove.com/site/default.aspx
OR

http://www.mapaglove.com/
Eye protection

Contact lenses should not be worn when working with this chemical. Wear splash-proof chemical goggles and face shield unless full face-piece respiratory protection is worn.
Skin and body protection

Butyl rubber gloves and Tyvek "F" decontamination suit provide barrier protection against chemical warfare agents. Although resistant to liquid chemical agents, impermeable protective clothing may be penetrated after a few hours of exposure to heavy concentration of agent. Consequently, liquid contamination on clothing must be neutralized or removed as soon as possible. All protective clothing (suits, gloves, footwear, headgear) should be clean, available each day, and put on before work. 
Hygiene measures

Hold breath until respiratory protective mask is donned.
Engineering Controls

A chemical fume hood should be used at all times. The individual working with the agent should have the appropriate respirator, gloves and clothing on at all times even when the item is in the chemical fume hood.  
First Aid Procedures
Prior to rendering first aid, take steps for protection such as donning a protective mask and other protective equipment. Immediately remove individual from contaminated area. 
The routes of entry for nerve agents, such as SARIN, are inhalation, ingestion, and eye/skin contact. 

If inhaled
Hold breath until respiratory protective mask is donned. If severe signs of agent exposure appear (chest tightens, pupil constriction, incoordination, etc.), immediately administer, in rapid succession, all three Nerve Agent Antidote Kit(s), Mark I injectors (or atropine if directed by the local physician). Injections using the Mark I kit injectors may be repeated at 5 to 20 minute intervals if signs and symptoms are progressing until three series of injections have been administered. No more injections will be given unless directed by medical personnel. In addition, a record will be maintained of all injections given. If breathing has stopped, move victim to a safe area and give artificial respiration. Mouth-to-mouth resuscitation should be used when approved mask-bag or oxygen delivery systems are not available. Do not use mouth-to-mouth resuscitation when facial contamination exists. If breathing is difficult, administer oxygen. Seek medical attention IMMEDIATELY. 

In case of skin contact
Don respiratory protective mask and remove contaminated clothing. Immediately wash contaminated skin with copious amounts of soap and water, 10% sodium carbonate solution, or 5% liquid household bleach. Rinse well with water for 15 minutes to remove decontaminant. Administer an intramuscular injection with the MARK I Kit injectors only if local sweating and muscular twitching symptoms are observed. SEEK MEDICAL ATTENTION IMMEDIATELY.
In case of eye contact
Immediately flush eyes with water for 10-15 minutes, then don respiratory protective mask. Although miosis (pinpointing of the pupils) may be an early sign of agent exposure, an injection will not be administered when miosis is the only sign present. Instead, the individual will be taken IMMEDIATELY to the medical treatment facility for observation.
If swallowed
Do not induce vomiting. First symptoms are likely to be gastrointestinal. Immediately administer an intramuscular injection of the MARK I kit auto-injectors. SEEK MEDICAL ATTENTION IMMEDIATELY.
Special Handling and Storage Requirements

Precautions for safe handling

In handling, the buddy system will be incorporated. No smoking, eating and drinking in areas containing agent is permitted. Containers should be periodically inspected for leaks (either visually or by a detector kit). Stringent control over all personnel practices must be exercised. Decontamination equipment shall be conveniently located. Exits must be designed to permit rapid evacuation. Chemical showers, eye-wash stations, and personal cleanliness facilities must be provided. Wash hands before meals and each worker will shower thoroughly with special attention given to hair, face, neck, and hands, using plenty of soap before leaving at the end of the work day. 

Hydrolyzes to form HF under acid conditions and isopropyl alcohol & polymers under basic conditions. Stable when pure. 

Conditions for safe storage 
Agents must be double contained in liquid and vapor tight containers when in storage or when outside of ventilation hood. Keep in mind that Sarin attacks tin, magnesium, cadmium plated steel, some aluminums. Slight attack on copper, brass, lead, practically no attack on 1020 steel, Inconel & K-monel. 

Spill and Accident Procedure 

Chemical Spill Dial 911   
24-7 On-Call Response to Research, Environment, Health or Safety Concerns Dial 2-5561 from a campus phone or 706-542-5561 from a non-campus line.
Spill – Follow the procedures set out in the UGA Chemical and Laboratory Safety Manual.  

[If there are any chemical-specific protocols for responding to a spill, insert them here or mark “none”:]

________________________________________________________________________________________________________________________________________________________________________

Medical Emergency Dial 911 
Life Threatening Emergency, After Hours, Weekends And Holidays – Dial 911 or the emergency phone numbers listed at the beginning of the UGA Chemical and Laboratory Safety Manual 

Note: All incidents that result in an injury or property damage must be reported to ORS / ESD using a University Incident/Accident Report. 
Non-Life Threatening Emergency – Follow the instructions in the UGA Chemical and Laboratory Safety Manual. 
Note: All incidents that result in an injury or property damage must be reported to ORS / ESD using a University Incident/Accident Report. 
Decontamination/Waste Disposal Procedure
For general hazardous waste disposal procedures, see Appendix H of the UGA Chemical and Laboratory Safety Manual. 

Chemical Specific Procedures: [to be inserted or marked as “none”] 
Decontamination: 
Liquid: Wearing proper PPE, the puddles of liquid must be contained by covering with vermiculite, diatomaceous earth, clay, fine sand, sponges, or towels. Place the absorbed material into containers with a high density polyethylene liner. Decontaminate the area with copious amounts of aqueous sodium hydroxide solution (a minimum of 10 percent by weight). If sodium hydroxide solution is not available, then sodium carbonate may be used. Removal of porous material, including painted surfaces, that may have absorbed Nerve Agent liquid may be required as these materials could continue to re-release liquid and/or vapor after exposure has ceased.
Vapor: Wearing proper PPE, ventilate the contaminated area. In heavily contaminated areas, decontamination with copious amounts of aqueous sodium hydroxide solution (a minimum of 10 percent by weight) may be required. If sodium hydroxide solution is not available, then sodium carbonate may be used. Removal of porous material, including painted surfaces that may have absorbed Nerve Agent vapor may be required as these materials could continue to re-release vapor after exposure has ceased. /"G" Series Nerve Agents

Safety Data Sheet (SDS) Location
UGA personnel can access Online SDS through a link in the upper left corner of the ESD home page (https://esd.uga.edu)  and logging in by using their UGA email user name and password.  

Protocol/Procedure
(Add specific description of procedure)

NOTE
Any deviation from this SOP requires approval from PI.
Documentation of Training (signature of all users is required)
· Prior to conducting any work with sarin., designated personnel must provide training to his/her laboratory personnel specific to the hazards involved in working with this substance, work area decontamination, and emergency procedures.  

· The Principal Investigator must provide his/her laboratory personnel with a copy of this SOP and access to the SDS provided by the manufacturer.  

· The Principal Investigator must ensure that his/her laboratory personnel have attended appropriate laboratory safety training or refresher training within the last 12 months.  

Principal Investigator SOP Approval

Print name __________________________Signature___________________________    

Approval Date:

I have read and understand the content of this SOP:

Name                                             
Signature                                      Date 
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