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Course Description

• ความรู้เบื้องต้นเกี่ยวกับความเสี่ยงและอันตรายในห้องปฏิบัติการและสถานที่ท างาน 
กฎหมายและแนวปฏิบัติด้านความปลอดภัยและอาชีวอนามัย ความปลอดภัยด้าน
กายภาพ ด้านเคมี การใช้เครื่องมือ การจัดการของเสียอันตราย การจัดการอุบัติเหต 
และแผนโต้ตอบในสภาวะฉุกเฉิน และแนวปฏิบัติด้านความปลอดภัยและอาชีวอนามัย
ในสถานท างาน

• Primary Level of Knowledge and Skills: hazards and risks in laboratory and 
workplace; law and regulations for safety; physical and chemical safety; 
safety operation procedure for equipment; waste management; accident 
and emergency response; occupational health and safety practice in 
workplace
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Course Outline
1. Pre-test via google form 

2. SAFETY, importance and fundamental concepts (1)

3. Law and regulations related to safety and occupational 
health in workplace (0.5)

4. Principle of safety and occupational health (1)
• Hazards identification

• Protection and control of hazards

5. Fun: Physical safety in laboratory and workplace (0.5)

6. Fun: Chemical safety in laboratory and workplace (1.5)

7. Fun: Safety equipment and personal protective 
equipment (1.5)

8. Fun: Waste and hazardous waste management (1.5)

9. Fun: Accident responses and Emergency plan (1.5)

10. Summary and post-test (1)
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Instructor
• Assist.Prof. Dr.Adisak Romsang

• Assistant Dean for Student Affairs and Alumni Engagement

• MU LabPass Committee, Mahidol University

• Safety and Occupational Health Committee, MUSC

• Biosafety Committee, MUSC (President)

• Chemical and Hazardous Waste Committee, MUSC

• Assist.Prof. Dr.Adisak Romsang
• Center for Emerging Bacterial Infections, MUSC

• Department of Biotechnology, MUSC

• Executive board of the Thai Society for Biotechnology, NSTDA, Thailand

• Advisory board of the Asian Federation of Biotechnology (AFOB) 
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Safety and Occupational Health
Importance & Concepts

SCIN203 -1

Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)

Tel. 5962 Email: adisak.rom@mahidol.ac.th
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Safety indicates a long life.

• Safety

• Occupational Health
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https://www.nature.com/a
rticles/d41586-020-02361-
x

https://www.brighttv.co.th/news/s
ocial/chemical-level-concentration

(2) Fire & Rescue Thailand - Posts | Facebook

ระทกึ! ไฟไหมโ้รงงานน า้หอม ในนคิมอุตสาหกรรมลาดกระบงั จนท.
เรง่ใชน้  า้คุมเพลงิ (mgronline.com)

รวมคลปิระทึก! ถงัเก็บสารเคมีโรงงานกิ่งแกว้ระเบดิ-ไฟไหม ้สั่นสะเทือนทั่วปฐพี (mgronline.com)

https://www.nature.com/articles/d41586-020-02361-x
https://www.brighttv.co.th/news/social/chemical-level-concentration
https://www.facebook.com/permalink.php?id=1386252298329254&story_fbid=2399375197016954
https://mgronline.com/onlinesection/detail/9640000065738
https://mgronline.com/onlinesection/detail/9640000065024


Safety is for…
• To concern the safety awareness and encourage safe 

work practices in the laboratory for protecting 
yourselves, others, and environment from hazards and 
to comply National and International regulations/ 
standards.
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Safety is the state of being "safe", the condition of 

being protected from harm or other non-desirable outcomes. 

Safety can also refer to the control of recognized hazards in order 

to achieve an acceptable level of risk.
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Occ HealthOccupational Health

“Occupational safety, health and environment” means
actions or working conditions which are safe from any cause

resulting in danger to life, physique, mentality or health arising
out of or related to working.

Occupational health services include 
employee wellness, pre-placement testing, ergonomics, 
occupational therapy, occupational medicine, and more.

SCIN203
กฎหมายความปลอดภยัฯ (labour.go.th)

http://osh.labour.go.th/index.php?option=com_phocadownload&view=section&id=1&Itemid=186
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• Hazard is anything, situation or condition which has the 
potential to cause harm to people, equipment and 
environment.

SCIN203

ergonomic – repetitive 

movements, improper 
set up of workstation

psychosocial –
stress, violence, etc

safety – slipping/tripping 

hazards, inappropriate 

machine guarding, 

equipment malfunctions 

or breakdowns

http://www.ccohs.ca/oshanswers/ergonomics/
http://www.ccohs.ca/oshanswers/psychosocial/
http://www.ccohs.ca/oshanswers/safety_haz/


All accidents are incidents, 
but not all incidents are accidents.
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• An “Accident” is defined as an unexpected and unwanted occurrence 
which could result to injury to persons, damage to equipment, 
materials or environment.

• An incident is defined as an unplanned event that does not result in 
personal injury but may result in property damage or is worthy of 
recording.

• Near-misses are refer to an event with no damage to persons or 
property, but close enough to merit reporting.

https://www.yout
ube.com/watch?v
=3czDodIn868

SCIN203

https://www.youtube.com/watch?v=3czDodIn868
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Occ HealthOccupational Health

SCIN203
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Occ HealthAccident, Incident or Near miss

SCIN203

Unsafe 
act

Unsafe 
condition



Law and regulations related to safety and 
occupational health in workplace

SCIN203 -2

Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)

Tel. 5962 Email: adisak.rom@mahidol.ac.th
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Legislation (Inter/national)
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• International levels International laws and regulations, 
Committee

https://www.who.int/

https://www.cdc.gov/

The Occupational Safety and 
Health Administration (OSHA)

Home | Occupational Safety and Health 
Administration (osha.gov)

Occupational safety and health country profile: 
Thailand (Occupational Safety and Health) (ilo.org)

Safety Org

National Institute for Occupational 
Safety and Health (NIOSH)

National Institute for Occupational Safety & Health | NIOSH | CDC

https://www.who.int/
https://www.cdc.gov/
https://www.osha.gov/
https://www.ilo.org/safework/countries/asia/thailand/lang--en/index.htm
https://www.cdc.gov/niosh/index.htm
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Safety OrgSafety Organizations

Government Agencies
• Ministry of Labour

• Department of Labour Protection and Welfare 
• Social Security Office
• Thailand Institute for the Promotion of Occupational Safety, 

Health and Environment (Public Organization)
• Ministry of Public Health (MOPH) 
• Ministry of Industry

Others
• Safety and Health at Work Promotion Association (Thailand) 

(SHAWPAT)
• Occupational Health and Safety at Work Association (OSHWA) 

OSH Profile (asean-osh.net) กองความปลอดภยัแรงงาน (labour.go.th)

http://www.asean-osh.net/images/News_images/pdf/situation-osh-2018-en.pdf
http://osh.labour.go.th/
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Safety LawSafety Law

Occupational Safety, Health and Environment ACT 
B.E. 2554 (A.D. 2011)

OSH Profile (asean-osh.net)

Death Causes of Occupational Accidents and Injuries in 2017 Fall from Height (101) 

Cases of Diagnosed Occupational Diseases or Work-related Illnesses Musculoskeletal Disorders

Labour Protection Act, B.E. 2541 (A.D.1998) 

• Laws and regulations related to OSH under the administration of the Social 
Security Office, Minister of Labour

• Laws and regulations related to OSH administered by other agencies

http://www.asean-osh.net/images/News_images/pdf/situation-osh-2018-en.pdf
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Safety LawSafety Law

Occupational Safety, Health and Environment ACT 
B.E. 2554 (A.D. 2011)

กฎหมายความปลอดภยัฯ (labour.go.th)

http://osh.labour.go.th/index.php?option=com_phocadownload&view=section&id=1&Itemid=186
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Safety LawSafety Law

Occupational Safety, Health and Environment ACT 
B.E. 2554 (A.D. 2011)

กฎหมายความปลอดภยัฯ (labour.go.th)

http://osh.labour.go.th/index.php?option=com_phocadownload&view=section&id=1&Itemid=186
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http://www.tosh.or.th/index.ph
p/tosh-news/tosh-
promote/278-occupational-
safety-and-health-standard

มาตรฐานการจดัการความเสีย่งดา้นความปลอดภยั อาชีวอนามยั และสภาพแวดลอ้มในการท างาน (Occupational 

Safety and Health Risk Management System Standard) (tosh.or.th)

http://www.tosh.or.th/index.php/tosh-news/tosh-promote/278-occupational-safety-and-health-standard
http://www.tosh.or.th/index.php/media-relations/e-book/item/532-occupational-safety-and-health-risk-assessment-standard


Institutional regulation

SCIN203 20

University levels President, Dean, Research/Education/Risk, Committee
Safety rules and guidelines in MU (COSHEM)
https://coshem.mahidol.ac.th/coshem/

Faculty levels Dean, Research and Administration, Committee
Safety rules and guidelines in MUSC (Safety 
committees)
Salaya and Phayathai campus Management
https://science.mahidol.ac.th/scre/ethics.htm
https://science.mahidol.ac.th/th/

Department levels Head, Ajarn, Scientist, Staff and Student
Safety rules and guidelines in SCBT 
(Location- and Operation-dependent)

Laboratory levels Principle Investigator, Advisor, Researcher, Student
Laboratory SOP, Advisor’s rules and regulations
https://ajrscbt.wixsite.com/k610-scmu/lab-safety

https://coshem.mahidol.ac.th/coshem/
https://science.mahidol.ac.th/scre/ethics.htm
https://science.mahidol.ac.th/th/
https://ajrscbt.wixsite.com/k610-scmu/lab-safety
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COSHEMCOSHEM

https://mahidol.ac.th/th/2019/coshem-trainings/

SCIN203

https://mahidol.ac.th/th/2019/coshem-trainings/
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https://www.cpall.co.th/sustain/social-dimension/occupational-health-and-safety/

https://www.cpall.co.th/sustain/social-dimension/occupational-health-and-safety/
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OUR ENVIRONMENTAL, HEALTH, AND SAFETY MANAGEMENT SYSTEM | Thai Union

https://www.thaiunion.com/en/thai-union-cares/sustainability/1297/our-environmental-health-and-safety-management-system


Established in 1997, ASQUA is the Ajinomoto Group's own quality assurance system. It is 

based on ISO 9001, the international quality management system standard, as well as 

manufacturing management standards like Hazard Analysis and Critical Control Points 

(HACCP), Food safety, Food defense and a food hygiene management standard, and 
good manufacturing practices (GMPs).

Ajinomoto Thailand
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https://www.ajinomoto.co.th/en/aboutus/qualityassurance
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Safety StdInternational Standards

มาตรฐานขององคก์ารมาตรฐานสากล (International Standardization and 
Organization : ISO) มาตรฐานสหภาพยโุรป (European Standards : EN) 
มาตรฐานประเทศออสเตรเลยี และประเทศนิวซแีลนด ์(Australia Standards/New 
Zealand Standards : AS/NZS) มาตรฐาน สถาบนัมาตรฐานแหง่ชาตปิระเทศ
สหรฐัอเมรกิา (American National Standards Institute : ANSI) มาตรฐาน
อุตสาหกรรมประเทศญีปุ่่ น (Japanese Industrial Standards : JIS) มาตรฐาน
สถาบนั ความปลอดภยัและอนามยัในการทาํงานแหง่ชาตปิระเทศสหรฐัอเมรกิา (The 
national Institute for Occupational Safety and Health : NIOSH) มาตรฐาน
สาํนกังานบรหิารความปลอดภยั และอาชวีอนามยัแหง่ชาต ิกรมแรงงาน ประเทศ
สหรฐัอเมรกิา (Occupational Safety and Health Administration : OSHA) และ
มาตรฐานสมาคมป้องกนัอคัคภียัแหง่ชาตสิหรฐัอเมรกิา (National Fire Protection 
Association : NFPA)
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Safety StdStandards Organizations

SCIN203

United States American National Standards Institute (ANSI)
Government agencies
• the Food and Drug Administration

• the Consumer Product Safety Commission

• the United States Environmental Protection Agency

Testing laboratories

the Occupational Safety and Health Administration (OSHA)

European Union • the European Commission (EC)

• the European Committee for Standardization (CEN)

• the European Food Safety Authority (EFSA)

• the European Safety Federation (ESF)

Other countries • British Standards Institution
• Canadian Standards Association
• Deutsches Institut für Normung
• International Organization for Standardization
• Standards Australia
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ISOInternational Organization for Standardization

SCIN203

ISO 45001 - Occupational Health and Safety Management (2018)
ISO 9000 – Quality Management
• ISO9001  
• ISO9002 
• ISO9003 
ISO 14000 - Environmental management
• ISO14001
• ISO14004
• ISO14010
ISO/IEC 17025 - Testing and calibration laboratories
ISO 18000 or OHSAS 18001 - Health and Safety Management 
• มอก. 18001-2542 specification
• มอก. 18004 general guidelines on principle, systems and supporting technique

ISO 22000:2005 Food Safety Management System: FSMS

มาตรฐาน ISO ท่ีส  าคญัในไทย มีอะไรบา้ง? - Be Sustain Consult ส านกังานมาตรฐานผลติภณัฑอ์ตุสาหกรรม(สมอ.) (tisi.go.th)

http://besustainconsult.com/2019/02/important-iso-in-thailand/
https://www.tisi.go.th/
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GMP
HACCP

GMP / HACCP

SCIN203

Hazard Analysis Critical Control Point

Good Manufacturing Practice

มาตรฐานGMP และ มาตรฐาน HACCP ต่างกนัอย่างไรและมีความส าคญัอย่างไรบา้ง - Revomed Co.,Ltd.

https://www.revomed.co.th/knowledge/%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3%E0%B8%90%E0%B8%B2%E0%B8%99gmp/
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GMP
HACCP

SCIN203

Good Manufacturing Practice (GMP)

มาตรฐานGMP และ มาตรฐาน HACCP ต่างกนัอย่างไรและมีความส าคญัอย่างไรบา้ง - Revomed Co.,Ltd.

https://www.revomed.co.th/knowledge/%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3%E0%B8%90%E0%B8%B2%E0%B8%99gmp/
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HACCP

SCIN203

Hazard Analysis Critical Control Point

มาตรฐานGMP และ มาตรฐาน HACCP ต่างกนัอย่างไรและมีความส าคญัอย่างไรบา้ง - Revomed Co.,Ltd.

https://www.revomed.co.th/knowledge/%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3%E0%B8%90%E0%B8%B2%E0%B8%99gmp/
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COSHEMSafety for Everyone in Workplace

SCIN203
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COSHEMSafety for Everyone in Workplace

ใจกลา้ - ดบัเพลงิ
เสนอโครงการ - ปลอดภยั

SCIN203
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COSHEMSafety for Everyone in Workplace

ใจกลา้ - ดบัเพลงิ
เสนอโครงการ - ปลอดภยั

SCIN203



Good Lab Practice
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• Use mechanical pipetting devices

• No jewelries and contact lens

• No eating, drinking, smoking in laboratory

• Wash hands before leaving laboratory

• Na make up

• No festive decoration



Laboratory SOP
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• General Information of Lab and research

• First aids and accident management

• General Lab safety

• Chemical safety

• Biological Safety

• Electrical safety

• Waste deposit

• Equipment Operation Safety

• Appendix: 
• Strains, Agents, Chemicals, PSDS, MSDS

• Preparation procedure, hazard and precaution

• Emergency contacts

Contents of the 
SOP are 
depended on the 
specialization of 
materials, 
equipment, and 
methods in each 
laboratory.



What-Not-To-Do Laboratory
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SAFETY
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Principle of safety and 
occupational health 

SCIN203 -3

Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)

Tel. 5962 Email: adisak.rom@mahidol.ac.th
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Occ HealthHazard Identification

SCIN203

Hazard identification is 

part of the process used to 

evaluate if any particular 

situation, item, thing, etc. may 
have a potential to cause harm.

• Harm – physical injury or damage to health.

• Hazard – a potential source of harm to a worker.

When?

✓ During design and implementation

✓ Before tasks are done

✓ While tasks are being done

✓ During inspections

Hazard Identification : OSH Answers (ccohs.ca)

https://www.ccohs.ca/oshanswers/hsprograms/hazard_identification.html


Occ HealthHazard Identification

SCIN203

Action item 1: Collect existing information about workplace hazards

Action item 2: Inspect the workplace for safety hazards

Action item 3: Identify health hazards

Action item 4: Conduct incident investigations

Action item 5: Identify hazards associated with emergency and 

nonroutine situations

Action item 6: Characterize the nature of identified hazards, identify 

interim control measures, and prioritize the hazards for control

Safety Management - Hazard Identification and Assessment | 
Occupational Safety and Health Administration (osha.gov)

https://www.osha.gov/safety-management/hazard-identification
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Occ HealthOccupational Health

Job Safety Analysis (JSA) is a procedure which helps integrate accepted 

safety and health principles and practices into a particular task or job operation.

SCIN203

Four basic stages are:

➢ selecting the job to be analyzed

➢ breaking the job down into a 

sequence of steps

➢ identifying potential hazards

➢ determining preventive measures 

to overcome these hazards

Unsafe act
Unsafe condition

1. Eliminate the hazard
2. Contain the hazard
3. Revise work procedures
4. Reduce the exposure

Job Safety Analysis : OSH Answers (ccohs.ca)

https://www.ccohs.ca/oshanswers/hsprograms/job-haz.html
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Risk AssessRisk Assessment

ความเสี่ยง = โอกาสที่จะเกิด x ความรุนแรงของอันตราย
Risk = Probability x Severity

SCIN203



Safety, Risk factor & assessment
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It is important to note that risk can never be completely eliminated
unless the work is not performed at all. Therefore, determining
if the inherent and/or residual risks are acceptable, controllable
or unacceptable is a vital part of the risk evaluation process

https://www.utas.edu.au/__data/assets/pdf_file/00
10/1267138/WHO-biosafety-manual-2019-draft.pdf

https://www.utas.edu.au/__data/assets/pdf_file/0010/1267138/WHO-biosafety-manual-2019-draft.pdf


Safety, Risk factor & assessment
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Risk Assessแบบประเมินความเสี่ยงการปฏิบัติงานในห้องปฏิบัตกิาร

SCIN203
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Risk Assessment

SCIN203

https://rlshumancare.com/hazard-identification-risk-assessment-hira/
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Risk Assessment: เรียงล าดับความเสี่ยงจากมากไปน้อย
1. แผ่นดินไหวขนาด 5.8 ริกเตอร์มีศูนย์กลางอยู่ที่เมืองซูราบายาในประเทศอินโดนีเซีย

2. กระรอกไม่พอใจที่เอ๋ไม่มีความผิดในการรุกล้ าพื้นที่ป่า จึงพลีชีพเข้าหม้อแปลงหน้าคณะวิทย์ มหิดล 

พญาไท จนเกิดระเบิดและท าให้ไฟฟ้าดับทั้งคณะ

3. เพื่อนธรรมนัสต้องการฆ่าเชื้ออุปกรณ์ในการท าแลปดว้ยไฟจากตะเกียงแอลกอฮอล์ แต่ไม่มีที่จุดไฟ จึง

ขอต่อไฟจากตะเกียงแอลกอฮอล์ของเพื่อนเต้ ท าให้ไฟหกลงพื้นโต๊ะจนลุกไหม้ลามไป 8 โต๊ะ โต๊ะแรก

ไม่เป็นไร โต๊ะถัดๆ ไปไม่เหลืออะไรเลย

4. พี่เอก glass broker ภูมิคุ้มกันต่ า ท าหลอดทดลองที่ยังมีเชื้ออันตรายแตก ท าให้เชื้อกระเด็นเข้าสู่

ร่างกาย แต่โชคดีที่ท าประกันไว้ จึงไม่เป็นภาระของครอบครัวต่อไป 

5. พี่ป้อมหิวข้าวมาก ลืมแว่นตาเอาไว้ในห้องแลป จึงใส่แว่นตานิรภัยแทน ตอนจะออกไปทานหูฉลามกับ

เพื่อนชิปกับเพื่อนเดล เป็นสองพี่น้อง ขายของในคลอง มีแต่นาฬิกาดีดี
SCIN203



Risk management
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Hazard 
Prevention 

& Control
Principles of Hazard Prevention and Control

Control at the source of hazard
• Most effective 
• Substitute, change, replace, contain, separate, ventilation, maintenance, tools

Control on the path to receiver
• Cut off the path or the access to hazard, good ventilation, 

increase the distance between source and receiver

Control at the receiver
• Less effective
• Training, reduce working hour, right job right person, Personal Protective 

Equipment

ผูห้ญิงยกของหนกัไม่
เกิน ? kg

ผูช้ายรา่งกายก าย ายก
ของไดไ้ม่เกิน ? kg

SCIN203
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Hazard 
Prevention 

& Control
หลักการควบคุมอันตรายจากการท างาน

SOUCE

PATH

RECIEVER

Administrative 
Controls 
• Communication
• Training
• Guarding
• Policy setting

SCIN203
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Risk Assessment: เรียงล าดับความเสี่ยงจากมากไปน้อย

4   พี่เอกไม่ควรมาท าแลปนี้ จะได้ไม่ต้องเสียเงินประกัน

3 เพื่อธรรมนัสควรจุดไฟด้วยวิธีอื่นที่ปลอดภัยกว่านี้ โต๊ะจะได้อยู่ครบทั้ง 8 ตัว

2 ต้องป้องกันไม่ให้สัตว์ (ที่ไม่พอใจเอ๋) เข้าหม้อแปลงได้ด้วยวิธีทางวิศวกรรม

1 ควรมีการวางแผนรับมือและซ้อมแผ่นดินไหวเม่ือเกิดเหตุการณ์ฉุกเฉินข้ึน

5 พี่ป้อมควรเลือกสวมใส่อุปกรณ์ต่างๆ ตามลักษณะการใช้งานให้ถูกต้อง

SCIN203
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Contents of the 
SOP are depended 
on the 
specialization of 
materials, 
equipment, and 
methods in each 
laboratory.

A set of written instructions that describes, in detail, how to 
perform a laboratory process or experiment safely and effectively. 

Prevention Control 
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https://www.facebo
ok.com/100015797
897101/videos/287
837955086132/Uzp
fSTEwMDAxNTc5Nz
g5NzEwMToyODc4
Mzg1MDE3NTI3ND
Q/

SCIN203

https://www.facebook.com/100015797897101/videos/287837955086132/UzpfSTEwMDAxNTc5Nzg5NzEwMToyODc4Mzg1MDE3NTI3NDQ/
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Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)

Tel. 5962 Email: adisak.rom@mahidol.ac.th
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Effects of Exposure to
Physical Hazards
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Physical
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Physical
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The impairment of physical condition and includes 

any skin bruising, pressure sores, bleeding, failure to 

thrive, malnutrition, dehydration, burns, fracture of 

any bone, subdural hematoma, soft tissue 

swelling, injury to any internal organ or 

any physical condition that imperils health or welfare.



Physical Hazards
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Hazard 
Iden

JSA



Physical Hazards
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Hazard 
Control 

Plan
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Temp
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Wet Bulb Globe Temperature (WBGT) is a measure of the heat 

stress in direct sunlight, which takes into account: temperature, 

humidity, wind speed, sun angle and cloud cover (solar radiation).

Microsoft Word - 48.doc (sut.ac.th)

http://cste.sut.ac.th/csteshe/wp-content/lews/Law06.pdf


61

Temp

SCIN203Microsoft Word - 48.doc (sut.ac.th)

Heat
- WBGT : < 34˚C for light work (<200kCal/h), <32˚C for medium work (200-

350kCal/h) and <30˚C for heavy work (>350kCal/h)

- If not, controls i.e. engineering, SOP and PPE are need.

- Not allow the place to heat up the workers’ body greater than 38˚C.

- Must clarify the workplace area generating > 45˚C with warning signs.

http://cste.sut.ac.th/csteshe/wp-content/lews/Law06.pdf
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กฎกระทรวง ก าหนดมาตรฐานในการบรหิารและการจดัการดา้นความ
ปลอดภยั อาชีวอนามยั และสภาพแวดลอ้มในการท างานเก่ียวกบัความรอ้น 
แสงสวา่ง และเสยีง พ.ศ. ๒๕๔๙ (bsa.or.th)

Poor lighting at work can 

lead to eye-strain, fatigue, 

headaches, stress and 

accidents. Whereas, too 

much light can also.

The lux (symbol: lx) 

is the SI derived unit of illuminance, 

measuring luminous flux per unit area. It 

is equal to one lumen per square metre.

http://www.bsa.or.th/%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2/%E0%B8%81%E0%B8%8E%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%97%E0%B8%A3%E0%B8%A7%E0%B8%87-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B3%E0%B8%87%E0%B8%B2%E0%B8%99%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99-%E0%B9%81%E0%B8%AA%E0%B8%87%E0%B8%AA%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B8%87-%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87-%E0%B8%9E%E0%B8%A8-%E0%B9%92%E0%B9%95%E0%B9%94%E0%B9%99.html
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กฎกระทรวง ก าหนดมาตรฐานในการบรหิารและการจดัการดา้นความปลอดภยั อา
ชีวอนามยั และสภาพแวดลอ้มในการท างานเก่ียวกบัความรอ้น แสงสวา่ง และเสียง 
พ.ศ. ๒๕๔๙ (bsa.or.th)

General construction areas 

require a minimum of 5 foot-

candles of illumination, and 

plants and shops require at 

least 10 foot-candles. 

For other types of workplaces, 

the minimum illumination 

standards are as follows: First-

aid stations and infirmaries: 30 

f-c. Warehouses, walkways, 
and exits: 10 ft-c.

http://www.bsa.or.th/%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2/%E0%B8%81%E0%B8%8E%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%97%E0%B8%A3%E0%B8%A7%E0%B8%87-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B3%E0%B8%87%E0%B8%B2%E0%B8%99%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99-%E0%B9%81%E0%B8%AA%E0%B8%87%E0%B8%AA%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B8%87-%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87-%E0%B8%9E%E0%B8%A8-%E0%B9%92%E0%B9%95%E0%B9%94%E0%B9%99.html
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According EN 12464 Light and lighting - Lighting of workplaces -Indoor work 
places, the minimum illuminance is 50 lux for walls and 30 lux for ceilings. 

Earlier it was common with light levels in the range 100 - 300 lux for normal 

activities. Today the light level is more common in the range 500 - 1000 lux -

depending on activity. For precision and detailed works, the light level may even 
approach 1500 - 2000 lux.

กฎกระทรวง ก าหนดมาตรฐาน
ในการบรหิารและการจดัการ
ดา้นความปลอดภยั อาชีวอนา
มยั และสภาพแวดลอ้มในการ
ท างานเก่ียวกบัความรอ้น แสง
สวา่ง และเสียง พ.ศ. ๒๕๔๙ 
(bsa.or.th)

http://www.bsa.or.th/%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2/%E0%B8%81%E0%B8%8E%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%97%E0%B8%A3%E0%B8%A7%E0%B8%87-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B3%E0%B8%87%E0%B8%B2%E0%B8%99%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99-%E0%B9%81%E0%B8%AA%E0%B8%87%E0%B8%AA%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B8%87-%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87-%E0%B8%9E%E0%B8%A8-%E0%B9%92%E0%B9%95%E0%B9%94%E0%B9%99.html
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Noise is one of the most common physical hazards present in the 

occupational setting. Inadequate hearing protection or prolonged exposure 

to noise can result in either temporary or permanent hearing loss.



Noise Hazards
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Noise
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1. Intensity/Loudness: decibels (dB)

2. Frequency: 3000-4000 Hz are 

most likely to damage

3. Duration: The length of time you 

have been exposed to noise.



Noise Hazards
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Sounds at or below 70 dBA are generally considered safe. 

Any sound at or above 85 dBA is more likely to damage your hearing over time.

กฎกระทรวง ก าหนดมาตรฐาน
ในการบรหิารและการจดัการ
ดา้นความปลอดภยั อาชีวอนา
มยั และสภาพแวดลอ้มในการ
ท างานเก่ียวกบัความรอ้น แสง
สวา่ง และเสียง พ.ศ. ๒๕๔๙ 
(bsa.or.th)

In industrial areas, the permissible limit is 75 dB for daytime and 70 dB at night.  

In commercial areas, it is 65 dB and 55 dB, while in residential areas it is 55 dB 

and 45 dB during daytime and night respectively.

http://www.bsa.or.th/%E0%B8%81%E0%B8%8E%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%A2/%E0%B8%81%E0%B8%8E%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%97%E0%B8%A3%E0%B8%A7%E0%B8%87-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%97%E0%B8%B3%E0%B8%87%E0%B8%B2%E0%B8%99%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99-%E0%B9%81%E0%B8%AA%E0%B8%87%E0%B8%AA%E0%B8%A7%E0%B9%88%E0%B8%B2%E0%B8%87-%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B9%80%E0%B8%AA%E0%B8%B5%E0%B8%A2%E0%B8%87-%E0%B8%9E%E0%B8%A8-%E0%B9%92%E0%B9%95%E0%B9%94%E0%B9%99.html
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WHO launches free 
app to check hearing 
loss – Which? News

https://www.which.co.uk/news/2019/03/who-launches-free-app-to-check-hearing-loss/


Noise Control
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Chemicals
Particles
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Small particles < 10 micrometers in diameter

Exposure to fine particles can cause short-term health effects such as 

eye, nose, throat and lung irritation, coughing, sneezing, runny nose and 

shortness of breath. Exposure to fine particles can also affect lung 

function and worsen medical conditions such as asthma and heart 

disease.

National Ambient Air Quality Standards (NAAQS)

https://www.epa.gov/criteria-air-pollutants/naaqs-table


Cleanroom
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A facility ordinarily utilized 
as a part of specialized 
industrial production or 
scientific research.



Cleanroom & HVAC
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ISO 14644-1 defines the maximum 
concentration of particles per 
class and per particle size

Heating, 
Ventilation, 
and Air 
Conditioning

https://en.wikipedia.org/wiki/ISO_14644


Indoor Air Quality
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Indoor air quality (IAQ) is the air quality within and around buildings and 

structures. IAQ is known to affect the health, comfort, and well-being of 

building occupants. Poor indoor air quality has been linked to sick building 

syndrome, reduced productivity, and impaired learning in schools.



IAQ Standards and Guidelines 
(EPA and ASHRAE Standard)
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Particles

SCIN203National Ambient Air Quality Standards (NAAQS)

• ANSI/ASHRAE Standard 62.1-2019
Ventilation for Acceptable Indoor Air 
Quality

• ANSI/ASHRAE Standard 62.2-2019
Ventilation and Acceptable Indoor 
Air Quality in Residential Building

• Standards 62.1 & 62.2 (ashrae.org) 

• Indoor Air Quality - Overview | Occupational Safety 
and Health Administration (osha.gov)

• National Ambient Air Quality 
Standards (NAAQSs) in Thailand

• Microsoft PowerPoint - Thai NAAQS -กผผ1(พ่ีนิตยา-
สจอ).ppt [Compatibility Mode] (pcd.go.th)

https://www.epa.gov/criteria-air-pollutants/naaqs-table
https://www.ashrae.org/technical-resources/bookstore/standards-62-1-62-2
https://www.osha.gov/indoor-air-quality
http://infofile.pcd.go.th/air/cri170353_sec3.pdf
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Electrical hazards

78

Electric

• It is essential that all electrical installations and equipment are inspected and 
tested regularly, including earthing/grounding systems.

• Circuit-breakers and earth-fault-interrupters should be installed in 
appropriate laboratory electrical circuits. Circuit-breakers do not protect 
people; they are intended to protect wiring from being overloaded with 
electrical current and hence to prevent fires. Earth-fault-interrupters are 
intended to protect people from electric shock.

• All laboratory electrical equipment should be earthed/grounded, preferably 
through three-prong plugs.

• All laboratory electrical equipment and wiring should conform to national 
electrical safety standards and codes.

SCIN203
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Hot plate
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Mat Radi
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Mat Radi
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Musculoskeletal disorders (MSDs) affect the muscles,

nerves, blood vessels, ligaments and tendons. Workers can be exposed

to risk factors at work, such as lifting heavy items, bending, reaching

overhead, pushing and pulling heavy loads, working in awkward body

postures and performing the same or similar tasks repetitively.

Ergonomics - Overview | Occupational Safety and 
Health Administration (osha.gov)

https://www.osha.gov/ergonomics
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Ergonomics - Overview | Occupational Safety and 
Health Administration (osha.gov)

Ergonomics is the scientific

discipline concerned with the

understanding of interactions among

humans and other elements of a

system, and the profession to design

in order to optimize human well-being

and overall system performance.

https://www.osha.gov/ergonomics


Ergonomics
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Ergonomics Assessment
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HIERARCHY OF HAZARD CONTROLS

PPE

Work 
practice

Engineering 
control

Substitution

Elimination
Replacing the hazardous

Isolate people from the hazard

Change the way people work

Reduce employee exposure to hazards 
with protective equipment

Removing the hazard

EF
FE

CT
IV

EN
ES

SMost 

Least 
SCIN203
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Fun: Chemical safety 
in laboratory and workplace 
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Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)

Tel. 5962 Email: adisak.rom@mahidol.ac.th
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Chemical Safety
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CHEM Safety

• OSHA: The U.S. Government's Occupational Safety and Health
Administration (OSHA) is responsible for the Hazard
Communication Standard 29 CFR 1910.1200. The purpose of this
standard is "to ensure that the hazards of all chemicals produced
or imported are classified, and that information concerning the
classified hazards is transmitted to employers and employees.

“ โครงการยกระดับมาตรฐานความปลอดภยัหอ้งปฏิบตัิการ
วิจยัในประเทศไทย ” เป็นโครงการท่ีมีวตัถปุระสงคเ์พ่ือพฒันา
และเสนอแนวปฏิบตัิในการยกระดบัมาตรฐานคณุภาพความ
ปลอดภยัหอ้งปฏิบตัิการวิจยัในประเทศไทย 

SCIN203
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SAFETY OFFICER
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SO
Four groups of chemicals subject to reporting under the Emergency Planning and 
community Right-to-Know Act

• Extremely Hazardous Substances

• Hazardous Substances

• Hazardous Chemicals

• Toxic Chemicals

SAFETY 

OFFICER

SCIN203



Hazardous Chemicals
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CHEM Safety

➢ Routes of exposure: Exposure to hazardous chemicals may occur by:
1. Inhalation

2. Contact

3. Ingestion

4. Needle-sticks

5. Through broken skin

➢ Storage of chemicals
• Only amounts of chemicals necessary for daily use should be stored in the laboratory.

• Bulk stocks should be kept in specially designated rooms or buildings.

• Chemicals should not be stored in alphabetical order.

➢ General rules regarding chemical incompatibilities
To avoid fire and/or explosions, general rules for chemical incompatibilities must be applied.

➢ Toxic effects of chemicals
Some chemicals adversely affect the health of those who handle them or inhale their vapors. Apart 

from overt poisons, a number of chemicals are known to have various toxic effects. The respiratory 

system, blood, lungs, liver, kidneys and the gastrointestinal system, as well as other organs and 

tissues may be adversely affected or seriously damaged. Some chemicals are known to be 

carcinogenic or teratogenic.
SCIN203
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LABEL

1. Product Identifier
2. Signal Words
3. Hazard Statement
4. Precautionary 

Statement
5. Supplier Information
6. GHS Pictograms 

(Diamond-Shaped)

SCIN203
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LABEL
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Is there a unique identification 
code for each chemical?
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CAS

• Chemical Abstracts Service (CAS) Numbers are the most definitive 
identifiers, as each is unique and there are now over 114 million entries in the registry. 
Prior to adoption of HCS 2012 neither CAS numbers nor other unique identifiers were 
required content on SDS's. Per paragraph (g)(2)(iii) of HCS 2012 and as explicitly stated 
in Appendix D, section 3(c), SDS's must now contain CAS numbers and other unique 
identifiers.

• The U.S. Department of Defense uses National Supply Numbers (NSN's) to uniquely 
and permanently identify items that it purchases. NSN's are not very widespread on 
SDS's.

• EC Numbers (formerly known as EINECS or ELINCS numbers) are assigned to chemicals 
sold commercially in Europe, but this numbering system covers only ~100,000 
chemicals.

• UN/NA numbers are another identifying system used in transportation. However, 
there are only a few thousand UN/NA numbers assigned (out of 114 million+ known 
chemicals). UN/NA numbers are generally useful only for emergency personnel 
responding to transportation accidents involving the most commonly used chemicals 
in commerce. The only place one generally encounters these are on numbered DOT 
placards. SCIN203



GHS 
pictogram 
code
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GSH 
code

These labels are used to 
comply with OSHA's 
implementation of the Globally 
Harmonized System of 
Classification and Labeling of 
Chemicals (GHS), an 
international consensus system 
developed by the United 
Nations for classifying and 
labeling hazardous chemicals. 
The GHS is designed to 
streamline the hazard 
assessment, labeling, and 
hazard communication 
requirements within and 
between the countries that 
adopt it by promoting 
common, consistent criteria 
for classifying chemicals 
according to their health, 
physical and environmental 
hazards, and to develop 
compatible labeling, safety 
data sheets MSDS and other 
information based on those 
classifications.

ล าดับความส าคัญ
1. ไวไฟ
2. Oxidize 
3. ระเบิดได้

SCIN203
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GSH 
code

G
H

S
 p

ic
to

g
ra

m
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o
d

e
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Labelling on Chemicals 

109

LABEL

Hazcom 1994 and EU 
Directive 67/548/EC and 
1999/48/EC-Compliant Label

67/548/EC-Compliant Pictograms

GHS Compliant 
Product Label

A Product Name
B Product Number 
C Package Size
D Additional product-specific infor
E Lot numbering 
F Process order number 
G Code, Signal, Hazard, Precaution
H GHS Pictograms. 
I Non-name product identifiers 
J Storage temperature 
K Data Matrix Barcode 
L Safety Data Sheet Available
M Product disclaimer and trademark 
N Contact information 
O Country of Origin 

SCIN203



U.S. National Fire Protection 
Association (NFPA Code 704) 
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NFPA
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Labelling on Chemicals 
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CHEM Safety
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Safety Data Sheet
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SDS
A Material Safety Data Sheet (MSDS) is a 
document that contains information on the 
potential hazards (health, fire, reactivity and 
environmental) and how to work safely with 
the chemical product. It is an essential starting 
point for the development of a complete 
health and safety program.

Where can I get SDS's? 

1.Your laboratory or workplace should have a collection of SDS's that came with the hazardous chemicals you 
have ordered (don't throw them away!)

2.Most universities and businesses have a collection somewhere on site. Check with your Environmental or 
Occupational Health Office or science librarian. 

3.You can get them from the distributor that sold you the material. If you can't find them then contact the 
manufacturer's customer service department.

4.The Internet has a wide range of FREE resources. Where to Find SDS's on the Internet page.

5.You can purchase software or internet subsciption services.

Books such as the Merck Index and Prudent Practices in the Laboratory are not acceptable substitutes for 
SDS's, but these can give practical information on toxicity, physical properties and incompatibles.SCIN203
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SDS
SECTION 1: Identification of the substance/mixture and of the 
company/undertaking 

1.1. Product identifier

1.2. Relevant identified uses of the substance or mixture and uses advised against

1.3. Details of the supplier of the safety data sheet

1.4. Emergency telephone number

SECTION 2: Hazards identification 
2.1. Classification of the substance or mixture

2.2. Label elements

2.3. Other hazards

SECTION 3: Composition/information on ingredients 
3.1. Substances

3.2. Mixtures

SECTION 4: First aid measures 
4.1. Description of first aid measures

4.2. Most important symptoms and effects, both acute and delayed

4.3. Indication of any immediate medical attention and special treatment neededSCIN203
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SDS
SECTION 5: Firefighting measures 

5.1. Extinguishing media

5.2. Special hazards arising from the substance or mixture

5.3. Advice for firefighters

SECTION 6: Accidental release measure 
6.1. Personal precautions, protective equipment and emergency procedures

6.2. Environmental precautions

6.3. Methods and material for containment and cleaning up

6.4. Reference to other sections

SECTION 7: Handling and storage 
7.1. Precautions for safe handling

7.2. Conditions for safe storage, including any incompatibilities

7.3. Specific end use(s)

SECTION 8: Exposure controls/personal protection 
8.1. Control parameters

8.2. Exposure controls
SCIN203
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SDS
SECTION 9: Physical and chemical properties 

9.1. Information on basic physical and chemical properties

9.2. Other information

SECTION 10: Stability and reactivity 
10.1. Reactivity 10.2. Chemical stability

10.3. Possibility of hazardous reactions 10.4. Conditions to avoid

10.5. Incompatible materials

10.6. Hazardous decomposition products

SECTION 11: Toxicological information 
11.1. Information on toxicological effects

SECTION 12: Ecological information 
12.1. Toxicity 12.2. Persistence and degradability

12.3. Bioaccumulative potential 12.4. Mobility in soil

12.5. Results of PBT and vPvB assessment 12.6. Other adverse effects
SCIN203
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SDS
SECTION 13: Disposal considerations 

13.1. Waste treatment methods

SECTION 14: Transport information 
14.1. UN number

14.2. UN proper shipping name

14.3. Transport hazard class(es)

14.4. Packing group

14.5. Environmental hazards

14.6. Special precautions for user

14.7. Transport in bulk according to Annex II of MARPOL73/78 and the IBC Code

SECTION 15: Regulatory information 
15.1. Safety, health and environmental regulations/legislation specific for the 
substance or mixture

15.2. Chemical safety assessment

SECTION 16: Other information SCIN203
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Toxic
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Toxic
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Toxic
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Liquid N2
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liq N2

FIRST AID

• fully ventilated area at once and call a doctor

• difficulty breathing, administer oxygen

• breathing has stopped, apply CPR immediately

• Keep the person warm and as calm as possible until the doctor arrives

• If exposed to liquid nitrogen or gas, the affected tissue should be restored to

normal body temperature as quickly as possible. Remove or loosen that might

restrict circulation, and bathe or immerse the area in water heated to 42°C.

• Protect the injured tissue from further damage or infection and call a doctor. 

• DO NOT rub the affected area in an attempt to improve circulation

➢ LN2 is extremely cold.

➢ A large amount of gas.

➢ Do not allow objects cooled

➢ Not to touch bare skin.

➢ Special PPE is required.

➢ Special containers are required.

➢ Do not seal the containers.

➢ Transfer with care.

➢ Solid metal/wooden dipsticks.

➢ Colourless, Odourless,

➢ Tasteless, Invisible
➢ Containers in clean, dry areas.

➢ Transport containers with care.

➢ Handle containers with care.

➢ Container Contents.

SCIN203
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CODE
ESPReL Guideline

SCIN203



Safety Data Sheet (SDS)

123

Incomp

Explosive chemicals
➢ Azides, often used in antibacterial solutions, should not be allowed to come into 

contact with copper or lead (e.g. in waste pipes and plumbing), as they may 
explode violently when subjected even to a mild impact.

➢ Ethers that have aged and dried to crystals are extremely unstable, and 
potentially explosive.

➢ Perchloric acid, if allowed to dry on woodwork, brickwork or fabric, will explode 
and cause a fire on impact. 

➢ Picric acid and picrates are detonated by heat and impact.
SCIN203
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Incomp

EPA's Chemical Compatibility Chart
Chemical Segregation & Incompatibilities 
Guidelines, University of Texas at Arlington

ESPReL Guideline

SCIN203
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GAS

ESPReL Guideline
SCIN203
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Handling
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Chemical Spills
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SPILL
1. Chemical spill kits

2. Protective clothing, e.g. heavy-duty 
rubber gloves, overshoes or rubber 
boots, respirators

3. Scoops and dustpans

4. Forceps for picking up broken glass

5. Mops, cloths and paper towels

6. Buckets

7. Soda ash (sodium carbonate, Na2CO3) or 
sodium bicarbonate (NaHCO3) for 
neutralizing acids and corrosive 
chemicals

8. Sand (to cover alkali spills)

9. Non-flammable detergent

สาเหตุหลัก คือ 
การเคล่ือนย้าย

สารเคมีที่ไม่ถูกต้อง

SCIN203
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SPILL

1. Notify the appropriate safety officer.

2. Evacuate non-essential personnel from the area.

3. Attend to persons who may have been contaminated.

4. If the spilled material is flammable, extinguish all open flames, 
turn off gas in the room and adjacent areas, open windows (if 
possible), and switch off electrical equipment that may spark.

5. Avoid breathing vapour from spilled material.

6. Establish exhaust ventilation if it is safe to do so.

7. Secure the necessary items (see above) to clean up the spill.

ห้ามใช้ไม้กวาด
แม่บ้านจัดการ

กับสารเคมี

SCIN203
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SPILL
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SPILL

SCIN203
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msdsproxy?productName=A405P4&productDescription=ETHA
NOL+AHYD+HISTO+4L&catNo=A405P-
4+&vendorId=VN00033897&storeId=10652 (fishersci.com)

https://www.fishersci.com/msdsproxy%3FproductName%3DA405P4%26productDescription%3DETHANOL%2BAHYD%2BHISTO%2B4L%26catNo%3DA405P-4%2B%26vendorId%3DVN00033897%26storeId%3D10652


Fun: Safety equipment and 
personal protective equipment 
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Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)

Tel. 5962 Email: adisak.rom@mahidol.ac.th
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Personal Protective Equipment
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PPE is the important and the last line of defense.

Responsibility of both the user and the supervisor to 
ensure that PPE is worn.

PPE is depended on the research work “risk assessment”
SCIN203
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➢Degradation rating
➢Breakthrough time
➢Permeation rate

• Size & Thickness
• Powdered/Non-powdered
• Disposable gloves must be prospered discarded when removed
• Reusable gloves: washed after use
• Inspect gloves for tears & holes prior use.
• Remove gloves before touching personal items, such as phones, 

computers, pens, clothing, chairs, etc.
• NEVER wear gloves out of the lab. If gloves are needed to 

transport anything through hallways, use a secondary container 
and carry clean gloves to put on when arriving at the new location.

• Always wash your hands after removing gloves

• Animal Bites/Scratches Hazards
• Sharps Hazards
• Thermal (Heat/Flame/Cryogenic)

SCIN203



Hand Protection “Glove”
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protect against nitric acid, sulfuric acid, hydrofluoric 
acid, red fuming nitric acid, and peroxide

highly impermeable to 
gases, chemicals, and 
water vapor, resist abrasion 
and flexible at low temp

protection corrosives chemicals, resistant to oils, greases, 
alcohols, resins, alkalis, organic acids, and many solvents

poor resistance to chlorinated 
aromatic solvents, phenols, 
and ketones but good 
pliability, finger dexterity, high 
density, and tear resistance

involves aromatic petroleum, and chlorinated solvents, 
resistant to abrasions, punctures, snags, and tears

resistance to many 
chemicals and are generally 
safe for people who are 
allergic to latex

excellent abrasion resistance and 
protection from most fats, acids, and 
petroleum hydrocarbons

SCIN203



Glove
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Highly impermeable to gases. Excellent 
protection from aromatic and chlorinated 
solvents. Cannot be used in water-based soln.

Exceptional resistance to chlorinated and 
aromatic solvents. Good resistance to cuts 
and abrasions.

offers highest level of overall chemical 
resistance

Provides flexibility and resistance to a wide 
variety of acids, caustics, salts, detergents and 
alcohols. If your main concern is chemical 
protection, there may be safer options.

A couple downsides to Silver 
Shield gloves: very expensive 
to use on a regular basis and 
remove quite a bit of 
dexterity due to the 
bulkiness of the gloves. 

The protein in latex rubber can 
cause an allergic reaction to 
some individuals. Symptoms 
can range from sneezing to 
anaphylactic shock, a serious 
condition that requires 
immediate medical attention. 
A latex allergy can also develop 
over time after wearing latex 
gloves.SCIN203
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Choosing the right 
safety gloves 

SCIN203

http://ppe.ansell.com.au/tech-centre/choosing-the-right-safety-gloves
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Body Protection “Gown”
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• protective clothing/lab coat
• Nomex: fire protection

• Fire‐resistant cotton

• 100% Cotton: degraded by acids

• Synthetic/cotton blends: not with flammable

• Recommend at least 65%/35% for chemical research lab setting

• Disposable: clinical and biological lab settings

• Snap closures are recommended since removed quickly

• Coat pockets should be convenient placed preferably NOT with side‐slits

• Lab coats with long sleeves to protect arms, but must not rolled up

• Lab coats should extend to or slightly below the knee

• Carry the lab coat home in secondary bag

• Biohazard/Chemical contamination: the item may NOT be taken home 
for cleaning SCIN203
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• Filter / Chemical cartridge

• Occupational Exposure Level, OEL

• OSHA, program in 29CFR1910.134

• NIOSH approved, fitted and checked

142

Respiratory protect

SCIN203
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N for Not resistant to oil
R for Resistant to oil 
P for oil Proof

95%, 99%, or 99.97% 
depends on how much filter 

leakage can be accepted
“assigned protection factor”

Respirators

SCIN203
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Personal Protective Equipment
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146https://www.youtube.com/watch?time_continue=672&v=D38BjgUdL5U

• Isoamyl acetate, which smells like bananas;
• Saccharin, which leaves a sweet taste in your mouth; 

• Bitrex, which leaves a bitter taste in your mouth; and 

• Irritant smoke, which can cause coughing

RESPIRATOR FIT TESTING (OSHA)

➢ Generated aerosol;
➢ Ambient aerosol; and
➢ Controlled Negative Pressure

o large weight gain or loss;
o major dental work (such as new dentures);
o facial surgery that may have changed the shape of 

your face; or 
o significant scarring in the area of the seal

❖ your respirator is appropriate for the 
hazards you face;

❖ your respirator is properly cleaned, 
maintained, and stored; and 

❖ the proper schedule for replacing 
cartridges and filters is followed

A “fit test” tests the seal between the respirator's facepiece and your face, check annually. 

SCIN203
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Face Protection
• Windows: extend from the 

brow to below the chin and 
across the entire width of 
the face

• Windows are available in 
both Removable or Lift-front 
Designs

• Wire-Screen Windows

• Heat-reflective Windows

• Headgear: supports the 
window shield and secures 
the device to the head

• Adjustable Headgear

• Hard Hats with Face Shields
SCIN203
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Eye Protection Safety glasses (ANSI std Z87.1 → “Z87”)

• Goggles/Infection control eye protection

• Lenses are designed and tested to resist moderate impact: Clear lenses

• Frames: Eyecup Safety Goggles or Cover Safety Goggles 

• Direct Ventilation

• Indirect Ventilation

• Non-ventilated Goggles

SCIN203
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Foot protection
• Uppers of protective footwear come in a variety of materials. Selection 

should take into account the hazards, and individual worker's foot. For 
example, cold condition working required insulating the legs by wearing thermal under or 
electrical insulator footwear for electricity working.

• A steel midsole which protects the foot against penetration by sharp 
objects should be flexible enough to allow the foot to bend. 

• No one type of non-slip footwear can prevent from slipping on every 
surface type. 

• Damaged or defective shoes should be replaced.

• A steel toe cap should cover the whole length of the toes from tips to 
beyond the natural bend of the foot. 

• Wear closed-toe shoes at all times in buildings where chemicals are stored 
or used. 

• Do not wear perforated shoes, sandals or cloth sneakers in laboratories. 

• Chemical resistant overshoes or boots may be used or during spill cleanup. 

• Leather shoes tend to absorb chemicals and may have to be discarded if 
contaminated.

SCIN203
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Hearing Protection
• OSHA Occupational Noise Standard 

• > 85 decibels within 8 working 
hours

• Ear plugs are inserted to block the 
ear canal. They may be premolded
(preformed) or moldable (foam ear 
plugs). Ear plugs are sold as 
disposable products or reusable 
plugs. Custom molded ear plugs are 
also available. 

• Semi-insert ear plugs which consist 
of two ear plugs held over the ends 
of the ear canal by a rigid 
headband. 

• Ear muffs consist of sound-
attenuating material and soft ear 
cushions that fit around the ear and 
hard outer cups. They are held 
together by a head band.

SCIN203
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NIOSH recommends that the labeled NRRs be derated as follows:

• Earmuffs - Subtract 25% from the manufacturer's labeled NRR 

• Formable earplugs - Subtract 50% from labeled NRR 

• All other earplugs - Subtract 70% from labeled NRR

SCIN203
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152“INSIDE OUT”
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SCIN203 153มาตรฐานอปุกรณเ์ซฟตีแ้พงโกลนิ (pangolinonline.com)

มาตรฐานสากลของ PPE

Laboratory biosafety manual, 4th edition: Personal protective equipment (who.int)

https://pangolinonline.com/blog/safety_standards/
https://www.who.int/publications/i/item/9789240011410


Fun: Waste and hazardous waste 
management 
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Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)

Tel. 5962 Email: adisak.rom@mahidol.ac.th
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Waste

SCIN203

Wastes are unwanted or unusable materials.

Waste is any substance discarded after primary use, or defective and of no use.
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Waste

SCIN203

Four waste types defined by modern systems of waste management:

• Municipal waste includes household, commercial, and demolition wastes

• Hazardous waste includes industrial waste

• Biomedical waste includes clinical waste

• Special hazardous waste i.e. radioactive, explosive, and electronic wastes

Waste disposal includes the activities and actions required to manage 

waste from its inception to its final disposal.

sort collection transport treatment disposal

+ Monitoring and Regulation



Waste-related laws
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Law

SCIN203

Regulations Issued under the Factory Act / Related Manual and Guideline | Resources - Thailand - JETRO

Clause 10, Chapter IV: clauses 13-16

✓ Factory Act B.E. 2562 (2018)
✓ Industrial Estates Act B.E. 2535 (1992)

✓Public Health Act B.E. 2550 (2007)

✓Hazardous Substances Act B.E. 2535 (1992)
✓ Atomic Energy for Peace Act 1961 Amended in 2008

✓ The Notification of the ministry of industry on Disposal of wastes or unusable materials B.E. 2548 (2005)

Hazardous Waste Management (pcd.go.th)

https://www.jetro.go.jp/thailand/e_survey/factoryact.html
http://infofile.pcd.go.th/mgt/hwm_111053.pdf
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Law

SCIN2033Rs Policy and plastic waste management in Thailand | SpringerLink

https://link.springer.com/article/10.1007/s10163-018-0781-y
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Waste
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Waste and 
Circular 

Economy
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Waste

สารเคมีระเบิด
มักเจอในกรณี

การเก็บขยะเคมี
ที่ไม่เหมาะสม

SCIN203
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Waste
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Waste
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Waste
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Waste
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Waste
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Waste

***
SCIN203
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Waste
✓ No refill into the stock
✓ Minimize the amount of waste
✓ Following the SDS for treating as a chemical waste
✓ Separate between solid and liquid waste, equipment with chemical contamination
✓ Labelling is one of the most important things for waste management
✓ Avoid to generate an unknown waste, if occur must be labelled as “unknown”
✓ Secondary containment is required for certain waste types
✓ Hood is a working place, not waste containment, except volatile wastes
✓ Certain condition and placement must be available for waste collecting in 

laboratory
✓ Particular amount of waste accumulation should be submitted to MUSC waste 

disposal
SCIN203
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Waste
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Waste
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Waste
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ชนิดทนกรด-ด่างและการกดักร่อน 

หรือเกบ็ไว้ในขวดแก้วที่มีฝาปิดมิดชิด Recycle  Engineering Co.,Ltd.

ห้ามบรรจุเกนิ 70 - 80 % ของภาชนะบรรจุ 

ภาชนะบรรจุควรเป็นถัง HDPE 

ชนิดทนกรด-ด่างและการกดักร่อน 

หรือเกบ็ไว้ในขวดแก้วที่มีฝาปิดมิดชิด Recycle  Engineering Co.,Ltd.

ห้ามบรรจุเกนิ 70 - 80 % ของภาชนะบรรจุ 

ภาชนะบรรจุควรเป็นถัง HDPE 

ชนิดทนกรด-ด่างและการกดักร่อน 

หรือเกบ็ไว้ในขวดแก้วที่มีฝาปิดมิดชิด

  ฉลากของเสียสารเคมี คณะวิทยาศาสตร์  ม.มหิดล  ล าดับที่......

Recycle  Engineering Co.,Ltd.

ห้ามบรรจุเกนิ 70 - 80 % ของภาชนะบรรจุ 

ภาชนะบรรจุควรเป็นถัง HDPE 

ชนิดทนกรด-ด่างและการกดักร่อน 

หรือเกบ็ไว้ในขวดแก้วที่มีฝาปิดมิดชิด Recycle  Engineering Co.,Ltd.

HYDROCARBON (ระบุภาควชิา/หน่วยวจิัย/โครงการ) .......................................

ส่วนประกอบที่ 1.......................................................................ปริมาณ..........

HALOGENATED  (ระบุภาควชิา/หน่วยวจิยั/โครงการ) ........................................................

1

ช่ือ-สกลุ.............................................................ห้องปฏิบัติการ........................

วันที่เร่ิมจัดเกบ็................................วันส้ินสุดการจัดเกบ็.....................................
วันที่รับ..........................................วันที่ส่งก าจัด...............................................

3

ช่ือ-สกลุ.............................................................ห้องปฏิบัติการ........................

วันที่เร่ิมจัดเกบ็................................วันส้ินสุดการจัดเกบ็.....................................
วันที่รับ..........................................วันที่ส่งก าจัด...............................................

  ฉลากของเสียสารเคมี คณะวิทยาศาสตร์  ม.มหิดล  ล าดับที่............
INORGANIC  (ระบุภาควชิา/หน่วยวจิยั/โครงการ) ........................................................

ส่วนประกอบ .......................................................................ปริมาณ..........
ห้ามบรรจุเกนิ 70 - 80 % ของภาชนะบรรจุ 

ภาชนะบรรจุควรเป็นถัง HDPE 

ชนิดทนกรด-ด่างและการกดักร่อน 

หรือเกบ็ไว้ในขวดแก้วที่มีฝาปิดมิดชิด Recycle  Engineering Co.,Ltd.

ห้ามบรรจุเกนิ 70 - 80 % ของภาชนะบรรจุ 

ภาชนะบรรจุควรเป็นถัง HDPE 

ชนิดทนกรด-ด่างและการกดักร่อน 

หรือเกบ็ไว้ในขวดแก้วที่มีฝาปิดมิดชิด

  ฉลากของเสียสารเคมี คณะวิทยาศาสตร์  ม.มหิดล  ล าดับที่......

Recycle  Engineering Co.,Ltd.

HYDROCARBON (ระบุภาควชิา/หน่วยวจิัย/โครงการ) .......................................

ส่วนประกอบ .......................................................................ปริมาณ..........

10

ช่ือ-สกลุ..................................................................ห้องปฏิบัติการ........................

UNKNOWN  (ระบุภาควชิา/หน่วยวจิยั/โครงการ) ........................................................

ห้ามบรรจุเกนิ 70 - 80 % ของภาชนะบรรจุ 

ภาชนะบรรจุควรเป็นถัง HDPE 

ชนิดทนกรด-ด่างและการกดักร่อน 

หรือเกบ็ไว้ในขวดแก้วที่มีฝาปิดมิดชิด Recycle  Engineering Co.,Ltd.

ฉลากของเสียสารเคม ีคณะวิทยาศาสตร์  ม.มหิดล  ล าดับที.่...........
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Fun: Accident responses 
and Emergency plan 

SCIN203 -8

Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)

Tel. 5962 Email: adisak.rom@mahidol.ac.th
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Preventative procedures & safeguards
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SAFE
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Preventative procedures & safeguards
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SAFE
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Fire hazards
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FIRE

Common causes of fires in laboratories are:

1. Electrical circuit overloading

2. Poor electrical maintenance, e.g. poor and perished insulation on cables

3. Excessively long gas tubing or long electrical leads

4. Equipment unnecessarily left switched on

5. Equipment that was not designed for a laboratory environment

6. Open flames

7. Deteriorated gas tubing

8. Improper handling and storage of flammable or explosive materials

9. Improper segregation of incompatible chemicals

10. Sparking equipment near flammable substances and vapours

11. Improper or inadequate ventilation.

SCIN203



Fire hazards
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FIRE
• Fire-fighting equipment should be placed near room doors and at 

strategic points in corridors and hallways. This equipment may 
include hoses, buckets (of water or sand) and a fire extinguisher. 
Fire extinguishers should be regularly inspected and maintained, 
and their shelf-life kept up to date.
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Fire hazards
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FIRE
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Fire hazards
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FIRE
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Fire hazards
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FIRE

หนึ่งถังดับเพลิง
ใช้ได้แค่ 10-20 
วินาทีเท่านั้น

http://www.sahaplus.com/?cid=826760&subid=172609
SCIN203
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Fire hazards
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FIRE
ESPReL Guideline
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Fire hazards
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FIRE
ESPReL Guideline
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Fire hazards
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FIRE
ESPReL Guidelineมาตรฐานเส้นทางหนีไฟ ตามหลักเกณฑ ์วสท. 3002–51

Fire exit Extinguisher
Height Ability
Surface Regulation
Level Alarm, Signs
Trust PositionSCIN203



Fire hazards
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FIRE
ESPReL Guideline1. อุปกรณแ์จง้เหตุเพลงิไหม ้(Pull station)

2. เคร ือ่งรบัแจง้สญัญาณเพลงิไหม ้

อตัโนมตั ิ(Fire alarm control panel)

3. อุปกรณต์รวจจบัความรอ้น (Heat detector)
4. อุปกรณต์รวจจบัควนัไฟ (Smoke detector)

5. อุปกรณต์ดักระแสไฟฟ้า (Breaker) 6. ไฟแสงสวา่งฉุกเฉิน (Emergency light)
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Fire hazards
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FIRE
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Fire hazards
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FIRE
ESPReL Guidelineมาตรฐานเส้นทางหนีไฟ ตามหลักเกณฑ ์วสท. 3002–51

Fire exit Extinguisher
Height Ability
Surface Regulation
Level Alarm, Signs
Trust PositionSCIN203



Fire hazards
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FIRE
ESPReL Guideline1. อุปกรณแ์จง้เหตุเพลงิไหม ้(Pull station)

2. เคร ือ่งรบัแจง้สญัญาณเพลงิไหม ้

อตัโนมตั ิ(Fire alarm control panel)

3. อุปกรณต์รวจจบัความรอ้น (Heat detector)
4. อุปกรณต์รวจจบัควนัไฟ (Smoke detector)

5. อุปกรณต์ดักระแสไฟฟ้า (Breaker) 6. ไฟแสงสวา่งฉุกเฉิน (Emergency light)
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Preventative procedures & safeguards
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SAFE
ทีล่า้งตาและอา่งลา้งตาฉุกเฉิน 
(ANSI Z358.1-1998: American National Standard Institute)

ESPReL Guideline
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SAFEชดุฝักบวัฉุกเฉิน
(Emergency shower)

ตามมาตรฐาน ANSI Z358.1-

1998

SCIN203



First aid and wound dressing
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1st AID
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LIFEBASIC LIFE SUPPORT
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LIFEBASIC LIFE SUPPORT
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First aid and wound dressing
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1st AID
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Cardiopulmonary resuscitation

193

CPR
Cardiopulmonary resuscitation, known

as CPR, is an emergency procedure that
combines chest compression often with
artificial ventilation in an effort to manually
preserve intact brain function until further
measures are taken to restore spontaneous
blood circulation and breathing in a person
who is in cardiac arrest. It is indicated in
those who are unresponsive with no
breathing or abnormal breathing, for
example, agonal respirations.

CPR involves chest compressions for
adults between 5 cm (2.0 in) and 6 cm
(2.4 in) deep and at a rate of at least 100
to 120 per minute to delay tissue death
and to extend the brief window of
opportunity for a successful resuscitation
without permanent brain damage.SCIN203
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CPR
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Cardiopulmonary resuscitation
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CPR
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CHOKING

Choking occurs when a foreign object 
becomes lodged in the throat or 
windpipe, blocking the flow of air. A 
piece of food often is the culprit. 
Children often swallow small objects. 
Because choking cuts off oxygen to 
the brain, quickly as possible.

• Stand behind the person choking 
• Place your arms around their 

waist and bend them forward
• Clench one fist and place it right 

above their belly button
• Put the other hand on top and 

pull sharply inwards and upwards
• Repeat this up to five times.SCIN203



First aid
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1st AID
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First aid and wound dressing
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1st AID
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First aid and 
wound dressing

199

1st AID

EMS 
1669
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First aid and wound dressing
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1st AID
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1st AID
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1st AID
1.Sit up straight and tip your head 
slightly forward. 
2.Use your thumb and forefinger 
to firmly pinch the soft part of 
your nose shut. 
3.Apply an ice pack to your nose 
and cheeks.  
4.Keep pinching for a full 10 
minutes.
5.Check to see if your nose is still 
bleeding after 10 minutes.

first degree burn

SCIN203
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1st AID
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First aid and wound dressing

204

1st AID

Turn off the source of electricity, if possible 

Begin CPR if no signs of circulation, 

such as breathing, coughing or movement

Try to prevent the injured person 

from becoming chilled.

Apply a bandage.SCIN203



การเคล่ือนย้ายผู้ป่วย
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1st AID
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การเคล่ือนย้ายผู้ป่วย
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1st AID
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ยาสามัญประจ าบ้าน

207

MEDICINE

misuse
unknown

expire
degrade 

side effect 

are too old, too strong, or too weak
aren't FDA-approved
aren't made using safe standards
aren't safe to use with other medicines or products
aren't labeled, stored, or shipped correctly
may be counterfeit

SCIN203



Incident investigation & 
report
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Incident Report
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Incident 
investigation & 

report

209

Incident Report

1 Timely Response

2 Detailed Facts

3 Gather the Sequence of Event

4 Analyse Findings

5 Build a Preventive Plan
SCIN203
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Incident Report
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Incident investigation & report
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Incident Report
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Emergency Call
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ER CALL
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Emergency Call
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CALL
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Remember…
Safety First!

Safety and Occupational Health

SCIN203

SCIN203 215
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Thank you 
for your attention

• Questions and Suggestions 

• are warmly welcome…

REFERENCES

Mahidol University (COSHEM)
http://www.coshem.mahidol.ac.th/
https://coshem.mahidol.ac.th/wp-
content/uploads/2021/ebook/Occupati
onal%20Safety.pdf

Thailand Laws and Regulations
https://www.labour.go.th/index.php/en
/
https://www.labour.go.th/index.php/en
/hm9/category/6-laws-labor-4

International organizations
https://www.ilo.org/dyn/legosh/en/f?p=1410
0:1100:0::NO::P1100_ISO_CODE3,P1100_YEAR
:THA,2014
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