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Abstract — There are many accidents such as fire and explosion in laboratories that have caused a great loss to lives
and property in spite of the effort to the enhancement of laboratory safety level for years. Development of laboratory
safety management system is a necessary to improve safety level because the accidents of similar types have periodi-
cally occurred in laboratories. The laboratory safety management system may reduce many accidents and a serious loss
in laboratory. In this study, we summarized major items for a risk management and safety improvement based on the
analysis results of various accidents in the laboratories. And then the laboratory safety management system was devel-
oped containing a laboratory safety management manual, a laboratory management system, a education management
system, a MSDS (material safety data sheet) management system and a laboratory safety audit system. It may have a
potential application for the laboratory safety management in the chemical laboratories.

Key words: Laboratory Safety, Laboratory Safety Manual, Laboratory Safety Management System, Hazard Analysis,
Hazardous Material Management
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Table 1. Accident history of laboratory
Date Location Cause Loss of life Accident type
September 2006 H University Abnormal reaction 1 Burned 9 gas poisoning Explosion & toxic gas
January 2006 A University Abnormal reaction 1 Burned Explosion
July 2005 K University Abnormal reaction 5 Injured Explosion
January 2005 S research institute High pressure in reactor 6 Injured Explosion
December 2003 K University Vessel explosion 3 Injured Explosion
May 2003 K University Vessel explosion 1 Injured 1 burned Explosion
September 1999 S University Explosion with metal, organic matter 3 Dead Hazardous materials fire/explosion
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Fig. 1. Laboratory Accident Causes of Korea, U.S and Japan.
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Table 2. Current laboratory safety practices and problems
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Issue of safety management in current Iboratory

Root cause of accident

- Hazard chemicals and facility

- Safety design and arrangement

- Hazard of material

- Coarse safety infra in laboratory

- Absent laboratory safety management system

- Insufficient laboratory safety education

- Absent safety management expertise

- The scarcity of safety management and regime
- Insufficient safety management awareness
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- PAWS program

- The safety committee and safety meeting
- Michigan right-to-know law

- Management of change procedure

- Equipment lock-out procedure

- General laboratory and equipment safety
- Biosafety

- Personal protective equipment

- Safety equipment

- Laboratory safety rules

- Possible accidents

- Laboratory layout

- Evacuation routes

- Individual experiments

- Chemicals used
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Fig. 2. Laboratory safety management system.
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Fig. 3. Laboratory safety management procedure.
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Table 3. Comparison with laboratory safety management system elements, laboratory safety regulation requirements and MTU laboratory safety
program

Laboratory safety management Michigan Technological University safety

“Laboratory safety regulation” demand

system element management programs
- Safety management regulation
I Labora}tory safety management manual - Making safety code and stock in laboratory - PAWS program
- Education management : N . .
-MSDS - Organize the safety management - The safety committee and safety meeting
. - Laboratory safety education - Laboratory safety rules
- Hazard analysis . . Co . .
. - Incident investigation and make report - Possible accidents
- Emergency plan guide . . .
- Organize a laboratory safety committee - Evacuation routes
- Health management . -
- Medical examination
2. Laboratory management system - Install safety equipment and maintain facility in =~ PAWS program

laboratory

- General laboratory and equipment safety

- Execute safety education . .
& - Personal protective equipment

3. Education management system
& Y - a Research workers

- Safety equipment
- Install safety equipment and maintain facility in - Chemicals used
4. MSDS management system Jaboratory - PAWS program
5. Laboratory safety audit system * Check hazard in laboratory - PAWS program

- Usual and on demand audit

- Michigan right-to-know law

- Secure safety expense + Management of change procedure
6. Out of Range on Laboratory Safety - An obligatory insurance contract - Equipment lock-out procedure
Management System - Safety diagnosis - Biosafety

- Purchase & maintain a protective device - Laboratory layout

- Individual experiments
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