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Course Description

¢ mnudsauaydunselurosufiRnsuaraniuivinnu ngmaneuazuuUUR
AUANUUABANELATE1TIDUTY AIUUSBANEATUNIEAIN AULAT AU
T m msldiasesile Msdansveadsdunsie msdansetive uagu
lanauluannegniau Megnnsdifinwiusueitieundowasuuiuinniu
ANUUaandslugnangsy @n AN 89ANTINY LATANIUNEIUA

® Hazards and risks in laboratory and workplace; rules and practice for
safety; physical, chemical, and biological safety; safety operation
procedure for equipment; waste management; accident and emergency
response; occupational health and safety practice in industries, academic
organizations, research institutes, and hospitals
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Course Learning Outcome
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Course Outline
« Safety

Risk management and Safety regulation
* Hazard control and safety management
* Biological Safety in Biotechnology I-lll
* Chemical Safety in Biotechnology
» Safety Operation Procedure for Equipment
* Accident management in laboratory and workplace
* Emergency action plan and response

» Occupational Health
e Occupational Health and Safety Practices in general
* Occupational Health and Safety Practices in academic organization
e Occupational Health and Safety Practices in industries
* Occupational Health and Safety Practices in research institutes

* Occupational Health and Safety Practices in healthcare units and
hospitals
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Instructors

« Assist.Prof. Dr.Adisak Romsang
« MU LabPass Committee, Mahidol University
« Safety and Occupational Health Committee, MUSC
 Biosafety Committee, MUSC (Chairman)
¢ Chemical and Hazardous Waste Committee, MUSC
« Safety, Occupational Health, and Placement Committee, MUSC-BT

. SOC/ HR Experts
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Evaluation and Grading

msdanazisdunansdoulunmeien

HANTEYuS " o em dodau
nanssu dumninuszidiu -
(CLO)Y vaan1suszdiuna O
@

msaauiadsuussenanazsUf R Aaiifl @o
=} o o ba%
(FounananiauazUansnin) AUnYiN @b
B+ 75-79 9/
AEUAUDYDYAALATIYEDIATIER -
i} naaATIEI Pi=)
ey aAnnunIad

%
@ vymagaulutuEoy % B 70 74 0/
o B oo = -
°) s AagAIIEInn @0% 0
n st luiuEeu @c%
C | 65'69 0/0

Y i o - _ 0
FUUNINNANENUNT Raziiuazldna@nslunig C 60-64 %

NAUNANNALAZUANEAA NNFIEN 3TN D+ 55-50 9%

UnAN¥IHeIIaNs8ulusIN71 80% ABIIAN

N1 30 W wiraeg a1 Fuuling 75% 199 D 54-50 %

nanFeuluazALEEUaradn Gl F <50 9%

AL
SCBT300




Risk management &
Safety regulation
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Safety indicates a long life.
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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

https://www.youtube.com/watch?
time continue=5&v=YCpolQ9F-
iM&feature=emb logo
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https://www.youtube.com/watch?time_continue=5&v=YCpolQ9F-iM&feature=emb_logo

ergonomic — repetitive

* Hazard is anything, situation or condition which has the TOEIES, (TR
set up of workstation

potential to cause harm to people, equipment and

environment. psychosocial —
stress, violence, etc

A\ fo)\  “fzaine Hazards R—
e Chemical hazards, inappropriate

Generic caution Biological hazard High voltage Non-ionizing radiation m aC h | n e g U ard | n g y
e Physical equipment malfunctions
_ , or breakdowns
e Biological
e Mechanical o
Radiation - high-level source Laser hazard lonizing radiation Toxic
e Radiation
@ e
| _ e e Electrical
Explosive Highly Flammable Cold ptical radiation

AADG® -

Oxidizing Health danger Carcinogen Chemical weapon SCIN203



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

Sa.f ety 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.

Safety 1s 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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Occupational Health Occ 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.

- WWORK SAFETY

C) C) v
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SAFETY FIRST  PROTECTION REGULATIONS HAZARDS  HEALTH INSURANCE

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

SCIN203
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http://osh.labour.go.th/index.php?option=com_phocadownload&view=section&id=1&Itemid=186

Occupational Health
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All accidents are incidents,
but not all incidents are accidents.

An “Accident” is defined as an unexpected and unwanted occurrence
which could result to injury to persons, damage to equipment,
materials or environment.

https://www.yout

An incident is defined as an unplanned event that does not result in ube.com/watch?v

personal injury but may result in property damage or is worthy of =3czDodIn868
recording.

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



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

Accident, Incident or Near miss Occ Health

Unsafe

condition
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ccident, Incident or Near miss Occ Health

SCIN203



Accident, Incident or Near miss Occ Health
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Accident, Incident or Near miss Occ Health
L

PR ;‘ | Unsafe act

L

Unsafe condition
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Accident, Incident or Near miss Occ Health

Unsafe act

Unsafe condition
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Accident, Incident or Near miss Occ Health

Unsafe act

Unsafe condition
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Occ Health
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Accident, Incident or Near miss Occ Health
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Accident, Incident or Near miss Occ Health
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Son, don't leave, son!

SCIN203
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https://www.youtube.com/watch?v=3czDodIn868


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

Safety Org

Legislation (Inter/national)

* International levels International laws and regulations,

Commlttee &y ' "‘?l International
: ﬁ,’ I]_Q ‘\’; Labour

V’/ﬁ ' N "“;...4* y Organization

() i

\A\\JJ Occupational safety and health country profile:

Thailand (Occupational Safety and Health) (ilo.org)

World Health
Organization The Occupational Safety and

Health Administration (OSHA)

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

https://www.who.int/

i ,f_',_','.: Centers for Disease Control and Prevention National Institute for Occupational
( @5 . CDC 24/7. Saving Lives, Profecting People™
Safety and Health (NIOSH)

https://www.cdc.gov/ National Institute for Occupational Safety & Health | NIOSH | CDC
SCIN203



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

Safety Organizations Safety Org

Government Agencies
* Ministry of Labour
e Department of Labour Protection and Welfare
* Social Security Office
* Thailand Institute for the Promotion of Occupational Safety,
Health and Environment (Public Organization)
e Ministry of Public Health (MOPH)
* Ministry of Industry

o
B
e

Others s
» Safety and Health at Work Promotion Association (Thailand)

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

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



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

Safety Law

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

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

2016  The government announced the National Agenda “Decent Safety and
Health for Workers — Phase II” as the National OSH Policy for 2017-2026,
and the “2" National Master Plan on Occupational Safety, Health and
Environment” as the National OSH Programme for 2017-2021.

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

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

OSH Profile (asean-osh.net)

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

Safety Law

Occupational Safety, Health and Environment ACT
B.E. 2554 (A.D. 2011)
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http://osh.labour.go.th/index.php?option=com_phocadownload&view=section&id=1&Itemid=186

Safety Law Safety Law

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

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

SCIN203



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

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

https://www.cpall.co.th/sustain/social-dimension/occupational-health-and-safety/
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https://www.cpall.co.th/sustain/social-dimension/occupational-health-and-safety/

OUR ENVIRONMENTAL, HEALTH, AND SAFETY MANAGEMENT SYSTEM | Thai Union 6Ri5k and Opportunity \

, N Management
1. EH&S Policy 5. Compliance Management
2. Leadership, Culture

6. Stakeholder Engagement
and Behavior

el 7. Objective and Program
. Roles Goae

T 8. Acquisition and
\ Responsibilities g Divestment

9. Product Stewardship

6 Operational Integrity \
— : . -
X @. Inspection and \ o, Q Thai . Incident Reporting and

e, SUSTAINABILITY
> REPORT

Thai Union Group Public Company Limited

. Investigation
I e Hudlt Unlon 0
s memi | 50 Darformance SUC TARIARE 12. Crisis and Emergency
Global environmental performance 2016 vs 2019 Monitoring and 3 el Management
- e e Reporting s PERFORMANCE 13. Change Management
o e i T = 21. Non-conformance Monitoring . 14. Project Design,
o - o $516 o and COfreCtlve and and Implementatlon Construction and
oy ez o T Preventive Action Improvement and Operation Commissioning
Ir Ilr I e | 22.Management 15. Supplier and Contractor
Management

2017 2018 2019 2017 2018 2019 ReV|eW
GHG (TonCo,/TonFG) Water (mJ/TonFG) Waste to landfill (kg/TonFG)

Lost time accident case 2018 vs 2019’

16. Awareness, Competency
and Training

17. Communication
Greenhouse gas reduction 2016 - 2019 Tons CO, ]8 Document and Dala

52 594,453 \Management /

49,814

2017 | s+ J

. Contact with moving
machinery

2018

Total lost
time cases

2019

Total lost
time cases

202

. Contact with sharp object

%145
2016 I =

' 29,588
- Slip, 26

- Poor condition, 19 2019 - 506,303

- Other, 109 SCIN203 — 34

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

GMP & HACCP
ISO 9001:2015
ISO 14001:2015

ISO 45001:2018

GMP & HACCP
ISO 9001:2015
ISO 14001:2015
ISO 45001:2018

FSSC 22000
Version 5

SMETA
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GMP & HACCP
ISO 9001
ISO 14001

ISO 45001

GMP & HACCP
ISO 9001:2015
ISO 14001:2015

ISO 45001:2018

SCIN203

GHP & HACCP
ISO 9001:2015
ISO 14001:2015

ISO 45001:2018

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 (GMPSs).

Head Office

Phaya Thai

GMP & HACCP ISO 9001:2015
ISO 9001:2015
ISO 14001:2015

ISO 45001:2018

Ajinomoto Thailand

35


https://www.ajinomoto.co.th/en/aboutus/qualityassurance

International Standards

&nmgﬁuma{ia\‘iﬁmimmgﬂumﬂa (International Standardization and
Organization : ISO) m@ﬁgﬂua%ﬂ’lwgﬂiﬂ (European Standards : EN)
VOIWLINARARLATAY WazUITNAiITUAKA (Australia Standards/New
Zealand Standards : AS/NZS) 8710331% §01UUINAIFIULAITIAUINA
avﬁgam%m (American National Standards Institute : ANSI) 4793374
q@a'mmiwﬂizmﬂﬁjﬂu (Japanese Industrial Standards : JIS) 4101331
g% awlaaanauazawanlunIvinwusmflssimasnigaiing (The
national Institute for Occupational Safety and Health : NIOSH) 41613371
FIBNIWBUIRITANVU AN LAz TIOWINBLAITIA NTNLIINY Useine
a‘lﬁ%’gaw%m (Occupational Safety and Health Administration : OSHA) LLag
VAIFIURNIANTBINUAANWWITIAFNIFaLNTNN (National Fire Protection
Association : NFPA)

Safety Std




Standards Organizations

United States

European Union

Other countries

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)

* the European Commission (EC)

* the European Committee for Standardization (CEN)
« the European Food Safety Authority (EFSA)

« the European Safety Federation (ESF)

e British Standards Institution

* Canadian Standards Association

* Deutsches Institut fir Normung

* International Organization for Standardization

e Standards Australia
SCIN203
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International Organization for Standardization

ISO 45001 - Occupational Health and Safety Management (2018)
1ISO 9000 — Quality Management
d 1SO9001
d 1S09002
d 1S09003
ISO 14000 - Environmental management
d 1SO14001
d 1SO14004
d 1SO014010
ISO/IEC 17025 - Testing and calibration laboratories

1ISO 18000 or OHSAS 18001 - Health and Safety Management
J wan. 18001-2542 specification

d wen. 18004 general guidelines
1ISO 22000:2005 Food Safety Management System: FSMS

L Lo, _ L SCIN203  _ . .
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http://besustainconsult.com/2019/02/important-iso-in-thailand/
https://www.tisi.go.th/

GMP / HACCP

Good Manufacturing Practice
Hazard Analysis Critical Control Point

\
=
1< “management” relates 1o company :>4. 2> LS

(:‘—"aiis'a's‘n'c‘.f*}araés 1 product >?

_‘—'f

=

suppliers

) ¢ GMP/GHP QACP T raw materials
hanging
-
food hygiene documentation CRITICAL cquipment and
ELEMENTS
food safety
- 4 .,
food quality (sensory, nutritional, etc.) -. O
- » product ’ )
development :.‘ manufacturing
quality management (e.g. 1SO-2000) and change ()
consumer
) : } information
total quality management (“philosophy” of continuous quality nmprovement)m
SCIN203
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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/

Good Manufacturing Practice (GIMP)

WRITTEN
PROCEDURES
Develop detailed
step-by-step procedures

and work instructions

DOCUMENTATION that clearly define FOLLOW
Accurately document workplace PROCEDURES
MACHINERY all work for compliance standards. Procedures and work

instructions must be followed
to the letter. No Short cuts
or modifications
are permitted.

Lorem ipsum dolor sit amet and trackability. Maintain
consectetuer adlpisclno 4 a chronicle of the process

elit. Nam nibh. Nunc varius and procedures
facllisis eros. Sed erat. completed.

VALIDATION
Systems and processes
are working as designed, by
following the instructions and
procedures; documented to
ensure quality and
consistency.

. ‘falclllsla;m erat, ¥ f QUALITY

GMP)

PRODUCT

—

FACILITIES \
AND EQUIPMENT '\
A logical and well laid out '\
plan ensuring productivity,
quality, and safety are designed,
constructed and integrated
into facilities and i
equipment.

MAINTENANCE
Minimize potential
quality concerns and safety
issues with properly scheduled
maintenance of equipment
and facility. Verify with
documentation.

000
o0)
o¢

MAINTENANCE /4 PROCESSING

Lorem ipsum dolor sit amet, Lorem ipsum dolor sit amet, // QUALITY
consectetuer adipiscing consectetuer adipiscing CONTROL
elit. Nam nibh, Nunc varius : elit. Nam nibh. Nunc varius / o p
facilisis eros. Sed erat. Y / \ facilisis eros. Sed erat. / Mugo builtifo
the product by controlling

components, the manufacturing /,
process; also as control over AUDITS

SANITARY 4 packaging, labeling, and To ensure the
Lorem ipsum dolor sit amet, i istributi /' GMP is being followed,
consectetuer adipiscing ' planned periodic audits must
elit. Nam nibh. Nunc varius "\ be performed to validate
facilisis eros. Sed erat. "\ compliance with all
regulations.

JOB
COMPETENCE
Employees must be
competent in their workplace
roles. Competency must be
clearly defined and be able

to be demonstrated.

AVOID \
CONTAMINATION
Develop standards for
maintaining a clean and
hygienic workplace to ensure /
products and personnel /
are protected against y/ .
contamination. 4

SCIN203
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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/

Hazard Analysis Critical Control Point

T

-

et s menecins . Are vou HACCP combliant?

‘ i

Conduct dentify Monitor Establish Establish

a Hazard ritics Critical Corrective Verification

Analysis ntrol Control Actions Procedures
' Points

W Salmon Mygiene Technology does not designate particulae

colours for wpecific areas of food types, Some establishments

requee inter-departmental equipment segregabon, whesesn

210351UGMP uay svmsgau HACCP sinaiussindlauaziinnudrdtyadindletire - Revomed Co.,Ltd. others requies food equipment segregation



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/

Safety for Everyone in Workplace

ZEN
7 N
_ CONTINUAL
A — [MPROVEMENT

CHANGE

Before Implementalon 55 After implementing 58

Before 5S

55 LEAN WORKPLACE

1.SORT

Organisation - Keeping only what is necessary

and discard everything else — when in doubt,
throw it out

3. SHINE

Cleanliness - keeping everything swept and

clean for inspection - for safety and preventative
maintenance

4. STANDARDISE

Standardise cleanup - the state that exists

when the first three pillars or 'S's are properly
maintaimed

5.SUSTAIN

Sustaining the discipline - making a habit of

properly maintaining correct procedures
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Performance

Safety for Everyone in Workplace

CHECK

Standardlse
& Sustain

Standardise
& Sustain

Standardlse ‘
& Sustain \

T [ ’

\ DO

avilo m

- (Action)
L Kwasms

on what can

C be changed

SHARE the
learning

STARDARDIZE
the process

asJ’BA
(Check)
as’dEAMS

REFLECT ommp RESTART
the CYCLE and why it started

IDENTIFY the problem

DISCOVER where

2UNU
(Plan)
2UNU

-

Jpua

PLAN the
improvements

ANALYZE to see

if everything went as
planned and if the
expected result occurred

CREATE a plan

of action

Quality
Management

Ujua
(Do)

Jgua
QWUHU

Decision Making

A:en Event

PLAN

Define requirements,
plan work

Identifying problem,
percieved-expected
values

Collect process data,
Execute plan

Collect information,
establish alternatives

Analyze data, decide

Analyze, evaluate

CHECK on actions alternatives, decide
. Implementation,
> ACT Take action feadback

/aizen Event
Time

E
" PRACTICE

" CONTINUOUS :n—ACTIVITYW

~KAIZEN~

v APP! IFI UGTDWURK‘A $ 2= BUSINESS

BUSINESS
S Emm
[
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2

lanan - ALLNAY
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Safety for Everyone in Workplace

The 5 W and 1 H of Kaizen

Who?

What?

Where?

DR 0N =

Who does it?

Who is doing it?

Who should be doing it?
Who else can do it?
Who else should do it?
Who is doing 3-Mus?

O E LN

What to do?

What is being done?

What should be done?

What else can be done?
What else should be done?
What 3-Mus are being done?

Ol ON=

Where to do it?

Where is it done?

Where should it be done?
Where else can it be done?
Where else should it be done?
Where are 3-Mus being done?

When?

Why?

How?

e WN

o

When to do it?

When is it done?

When should it be done?

What other time can it be done?

What other time should it be
done?

Are there any time 3-Mus?

i ot o M)

Why does he do it?
Why do it?

Why do it there?
Why do it then?
Why do it that way?

Are there 3-Mus in the way of
thinking?

SOl l A

P OIN

oo

How to do it?

How is it done?

How should it be done?

Can this method be used in other
areas?

Is there any other way to do it?

Are there any 3-Mus in the
method?

SCIINZUO

>
=
*"PRACTICES <

"CONTINUOUS ACTIVITYW"'

“KAIZEN -

a >— BUSINESS
BUSINESS u GTDW{I&?RK‘—’
S
[

=2

lanan - ALLNAY
@alATNIT - Uaanns




SOP

Safety/Standard

Good Lab Practice

Operating
* Use mechanical pipetting devices

Procedures

No jewelries and contact lens

No eating, drinking, smoking in laboratory

Wash hands before leaving laboratory

Na make up

 No festive decoration

CAUTION

BIOLOGICAL
HAZARD

AUTHORIZED ‘\‘;}*

PERSONNEL ONLY




PERSON

Safety &
i, Risk Management

personality

SAFETY

BEHAVIOUR
(All levels) CULTURE WORKPLACGE

Leading by example, Systems, procedures,
following procedures, standards, equipment,
complying with standards, tools, machinery,
using PPE, locking-out housekeeping, climate
power, coaching and and effluent control
safety culture

UNSAFE ACTS & WORK

UNSAFE CONDITIONS PRA
Risk = Probability x Severity PPE

SCBT300



What-Not-To-Do Laboratory

www.labsafety.ol
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Safety First!

Safety and Occupational Health
SCBT300

Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)
Tel. 5962 Email: adisak.rom@mahidol.ac.th
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