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Course Description 12-hour

Online
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® 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

8.

.

Pre-test via google form
SAFETY, importance and fundamental concepts (1)

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

Principle of safety and occupational health (1)
» Hazards identification
* Protection and control of hazards

Fun: Physical safety in laboratory and workplace (0.5)
Fun: Chemical safety in laboratory and workplace (1.5)

Fun: Safety equipment and personal protective
equipment (1.5)

Fun: Waste and hazardous waste management (1.5)
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
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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

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
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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

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

Radiation - high-level source Laser hazard lonizing radiation Toxic

e Radiation
& e Hi/low pressure
e Electrical

Explosive Highly Flammable Cold Optical 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/

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

Occupational Health
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Accident, Incident or Near miss Occ Health

Unsafe

condition
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Unsafe Condition Unsafe Act Near Miss Accident
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Law and regulations related to safety
occupational health in workplace
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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

tosh@toshorth | § & w & t 46624489111 B m

tosh@toshorth | § ?* = L +662448 9111

kb A 1garius usms dous=ndunius ionssu unANL Us=me Gadats

a l ln o o, tgarius usnis Fous=duwus UNANL Us=ngr

b

B e =

% j N

HNSFIUNISURUAILABIN NS UIATFIUNITIANTS
3

o .
& o -
LIy AL mmunaﬂnulumsmuuummq
(AI83301 = 2561) v
(uda. 101 : 2561)

< "\\\- \

. ‘: v
7.3
http://www.tosh.or.th/index.ph

u*\msg'\unmuda ONNYIAz91B 09U Y p/tosh-news/tosh-
©ccu promote/278-occupational-

T T VTR QRN N ¥ 4 safety-and-health-standard

L J
L L L ?
. o0coen \ T o 4

»

wmsgIuN13ANeaIdaNE AL lnenstt anaeunl wazanmuadenlumsvineu (Occupational SCIN203 19
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

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
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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 P— 23
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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

.
e ..-." E
=1 ————

—
p—t L
S .-

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

24


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

e |SO9001

e |SO9002

e |SO9003

ISO 14000 - Environmental management

* 1SO14001

* 1SO14004

e |1SO14010

ISO/IEC 17025 - Testing and calibration laboratories

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

* wan. 18004 general guidelines on principle, systems and supporting t
1ISO 22000:2005 Food Safety Management System: FSMS

L Lo, _ L SCIN203  _ . .
wns71u ISO Aidrdnylulne Hexlsife? - Be Sustain Consult  gtinausinsgunaniusignaivnssu(ase.) (tisi.go.th)



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
[

DEAS T S5

2

lanan - ALLNAY
@alATNIT - Uaanns




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
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Good Lab Practice

* Use mechanical pipetting devices @
No jewelries and contact lens

No eating, drinking, smoking in laboratory
Wash hands before leaving laboratory
Na make up

CAUTION

 No festive decoration

BIOLOGICAL
HAZARD ‘*
AUTHORIZED \\*}/

PERSONNEL ONLY




Laboratory SOP

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 SCIN203

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




What-Not-To-Do Laboratory

www.labsafety.ol




Principle of safety and
occupational health

— SCIN203 -3

o : :_
@ o A,
® .
Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)
Tel. 5962 Email: adisak.rom@mahidol.ac.th
SCIN 37




Hazard Identification Occ Health

* Harm — physical injury or damage to health.

» Hazard — a potential source of harm to a worker.
Werkplace
Inspections
Hazard identification is Safely Ld
Audits Investigations
part of the process used to
evaluate if any particular
situation, item, thing, etc. may -
have a potential to cause harm.
Employee Tearn
Complaints &
WI‘IEI‘l? Observations ol
v" During design and implementation
v' Before tasks are done Health & Incident Injury
Erwvironmental
. . L lllness Reports
v While tasks are being done Manitoring

v During inspections
SCIN203

Hazard Identification : OSH Answers (ccohs.ca)



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

Hazard Identification Occ Health

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) scin2o3



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

Occupational 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.

Job Safety Analysis Worksheet
. Job:
Four bas IC Stag es are: Analysis By: Reviewed By: Approved By:
Date: Date: Date:
Sequence of StepsPotential Incidents or HazardsPreventative Measures

» selecting the job to be analyzed
Unsafe act

» breaking the job down into a "
Unsafe conditjon

sequence of steps

» Iidentifying potential hazards 1. Eliminate the hazard
2. Contain the hazard
» determining preventive measures 3. Revise work procedures

to overcome these hazards 4. Reduce the exposure

Job Safety Analysis : OSH Answers (ccohs.ca) SCIN203



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

Risk Assessment Risk Assess

AYNULEEY = 1aN1ENagA X ANNTULIIVBIDUATY
Risk = Probability x Severity

RISK ASSESSMENT MATRIX
SEVERITY | catastrophic Critical Marginal Negligible
|IFROEBABILI (1) (2) (3) “
Frem.;ent . . Medium
Pm{téa}hle . o Medium
Dcc?éi}unal . Medium
Rei:rgl;)te Medium Medium
ImPT’E?abIE Medium Medium Medium
Eliminated
(F)

SCIN203




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

Table 2.5 Risk assessment matrix

Severe Moderate High
Conse
quences Minor to .
of exposure/ . Low Moderate High
Major
release
Negligible Low Moderate
it Unlikely Possibly Likely
ST . to happen could happen | could happen

Likelihood of exposure/release

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

Consequence of exposure or release

Low High
Likelihood of exposure or release

SCIN203



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

Safety, Risk factor & assessment

STEP 2: SELECT A RISK RATING METHOD

TWO VARIABLE RISK MATRIX THREE VARIABLE RISK CALCULATOR
(1) Definitions of likelihood labels (1} Definitions of exposure variables
Likelihood [Probability) Exposure E
Lewel Descriptor Description Expected to ocour Continuously or many times daily 10
Almost certain | The event will cocur om an annual basis Once a year or more Frequently: Appraximately once daily
B Likely The event has occurred several times ar Once every three years Occasionally: Once a week to once a month
mare in your career Infrequenthy: Once a month to once 3 year
c Possible The event might oocur once in your career Once every 10 years Rarely: Has been known to occur
(i} Unlikehy The event does ocour somewhere from time | Once every 30 years Very rarely: Not known to have acourred a5
to time
E Rare Heard of something like the event occurring | Once every 100 years (2} Definitions of likelihood variables
elzewhere Likelihood L
(2) Definitions of consequence labels Almost certain: The mast likely outcome if the event ocours v}
] Likely: Mot unusual, perhaps 50-50 chance &
Severtty level Consequences Unusual but possible: (2. 1in 10) 3
V' Catastrophe One or more fatalities and/or severe irreversible disability to one or mare - - — -
peaple Remately possible: A possible coincidence [e-g. 1 in 100) 1
IV Major Extensive injury or Impairment 1o Gne or Mare persons Conceivable: Has never happened in years of exposure, but possible (eg 1in 1,000} [ 0.5
Il Moderate Shart term dissbility to ane ar more persans Practically impossible: Mot to knowledge ever happened anywhere (2., 1in 01
Il Insignificant Medical treatment and/or lost injury time <2 weeks 10,000)
| Negligible First aid treatment or no treatment required (3] Definitions of consequence variables
Consequences [
(3] Risk rating matrix Catastrophe: Multiple fatalities 100
Likelihood | Consequence lahel Disaster: Fatality L0
== : = 1 5 g Very serious: Permanent disability/ill health 25
b fl=chinm A A YT Very gh Serious: Mon-permanent injury or ill health 15
B Medium Medium High High Very high Impaortant: Mediczl attention needed E
¢ Low Medium High High High Maticeable: Minor cuts and bruises or sickmess
D Lo Lo Medium Medium High
E Low Low Medium Mediumn High (4] Risk score calculator
Risk Score =ExLxC
Risk score Risk rating
=600 Very high
300 - 599 High
50-259 hedium
=50 Low

Template date Versic Authorised by t feiy Next Review




nuudssiiuanaudsanisufideuludevdidinas Risk Assess

a wa

a < v ava
wuunsyszfiuadsinsujiRanuluiesy fidinng

Laboratory Risk Assessment Form, Mahidol University

Risk Assessment Completed by Location (Waaufjufau) Approved by (3usaslae)
Usediuamudsalay (Tia-aqa) Laboratory registration No. (@unetlouiantiuan S| e W

Contact No. (wuiglavinse) '| Department (nA%%1) ' ( )
Date (uii) | Faculty (Auz) '

Advisor/Project Investigator
(ESPReL Checklist Assessment) aaUfjuAnsrunisussdfiuaniwanivasais ESPReL (@1 samilasInSe)

- o ¥ - .
0 Yac (14) Score (sziupswuuiady 7 padUsEnay) ... O No laild
Activity Assaciated hazards/risk = e L Legislation/ Faculties/Lab ' Control
= & =) s a 3 @ o
(Aanssu) (dunsie/andus) > @ 2 i Standards rocedures @msnistasiu)
= » 2 & =2 e
e (=3 =4 =2 o~ & = & o, =
% 1§ % § 2 § z /Guideline {(Tunpunmsatiusu)
& S v g = 3 NOWNY /nsgIn/
= 2 £ ¢
L= [

KuNGUR

SCIN203




Risk Assessment

RISK MATRIX
Very Likely - 5
()
- Likely - 4
=
@ |Possible -3
g
O |Unlikely -2
&
Very Unlikely - 1
1 2 3 4 5
Negligible Slight Moderate High Very High
SEVERITY =
Risk Risk Level Action
May be acceptable but review task to see if risk can be reduced
1to6
further
8 to 12 Task should only be undertaken with appropriate management

authorization after consultation with specialist personnel and

15t0 25



https://rlshumancare.com/hazard-identification-risk-assessment-hira/

Risk Assessment: Saeaduarnudssanuinluios
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3. iieusssuadsniseitegunsallumsvhuatdslnannasisueanosed urlidifigall 3
vosalnnpzfeeanesedveniiond yhlslivnasiulfzauanivdannly 8 1y Weusn
Laduls Wedne Tulindonslsiay

1 4
% % (¥ 1

4. fan glass broker HiiANAUAT ivasavaasIndailiiodunsewnn vligensududng
$19n78 wsilpRnviuseiuld Feldidunissvesaseunsinely
5. fidewititnaunn duwiuneliluiosay Falduiumidsieunuy neuageanlunuvaaiuiu

WougUiuiauna Ludaasited v18UasluAass ﬁLwimﬁgaﬁzéig




Risk management

PERSON
Knowledge, skills,
abilities, intelligence,
motives, attitude and
personality

SAFETY
CULTURE

BEHAVIOUR
(All levels)
Leading by example,
following procedures,
complying with standards,
using PPE, locking-out
power, coaching and
safety culture

WORKPLACE
Systems, procedures,
standards, equipment,
tools, machinery,
housekeeping, climate
and effluent control

SCIN203



Principles of Hazard Prevention and Control

Control at the source of hazard

g

B « 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
SCIN203

Hazard
Prevention
& Control

ucieanuesninly
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Risk Management
Workflow
% &
IDENTIFY RISK TREATMENT & N Q
RISK PROFILING J ACCEPTANCE Yy ﬁﬂﬁ
Angy ot®
¥sig H‘ﬁk?‘

+ CONTEXT & * RISK INVENTORY  + PRIORITIZE
SCOPE « IDENTIFY EXISTING * TREATMENT/
- + IDENTIFY CONTROLS MITIGATION
VULNERABILITIES, *RISK + RESIDUAL RISK

ASSETS & THREATS  EVALUATION ACCEPTANCE



o y . Hazard
UANNITAIUANDUAIISITINNITININTU Prevention
: & Control

w  Hlerarchy of Controls

effective

Physically remove
the hazard

. Crilhed 3 1"~ an Replace

= I\Y) ineer NMQ) Isolate people from
Controls the hazard
| Administrative
-| Administrative Change the way Controls
Controls people work * Communication

* Training

Protect the worker with e di
Personal Protective Equipment uarding
Least * Policy setting
effective

SCIN203




Risk Assessment: Saeaduarnudssanuinluios
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HAZARD CONTROLS

EXPOSURE CONTROLS

Administration

Remove
Hazards

Replace
Hazards

Isolate
Hazards

Promote
Awareness

Manage
Behaviors

Wear
Protection




Safety Operation Procedures

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

Prevention

Safe Operating Procedure
Photocopier

This equipment can only be used by a trained employee or other authorised person.
Equipment must NOT be altered, relocated or modified without authorisation.
Servicing by qualified technician only.

SAFETY INSTRUCTIONS

Ensure there is ample operating space and no tripping hazards

All copying and printing equipment should be located in a well-ventilated area, including good natural
ventilation such as open windows and open doors to provide cross ventilation. If natural ventilation is
not available due to the location of the room, mechanical ventilation is necessary.

Machines should be situated away from occupied work spaces to reduce the noise hazard associated
with these machines

Check the operation of equipment before use.

Keep fingers and hands away from the sorter when operating.

Squat down when using lower paper trays. Do not bend over

Keep fingers and hands clear when closing paper trays and covers.

Do NOT leave equipment unattended with paper trays left open.

Avoid prolonged awkward posture when operati

10, Use with the top cover in down position. Avoid looking directly at light.

11. Avoid contact with hot surfaces when clearing paper jams.

12. Return materials not in use tostorage areas. Keep area clean and tidy.

13. Place all scrap or waste paper i the appropriate bin.

14, Report all equipment faults and hazards to your supervisor.

pNmms W

"

CAUTION:  Beware of trapping fingers; posture when accessing lower trays; electrical
hazards and faults; paper cuts; and hot internal surfaces.

E @ @& C

Report All Hazards Use Dry Chemical Report Accidents
Extinguisher ateocty and Seek First Ald

REMEMBER . .. Safety is everybody's responsibility.

Seorores: 28 iy 217 ey, oo 008 condc e cun 75k
Ve Lo{ant?) Sttt sorer o i

SAFETY OPERATING PROCEDURES

Scroll Saw

DO NOT use this machine unless a teacher has instructed
you in its safe use and operation and has given permission.

fety glasses must be worn at all O Long and loose hair must be

times in work areas. contained.

substantial uppers must be worn. must be worn.
Rings and jewellery must not be 0 Hearing protection may be required

Appropriate footwear with @ Close fitting/protective clothing

worn for some operations,

0Ge

RE-OPERATIONAL SAFETY CHECKS
Enaure the scrollsaw s securelyfxed on # stae and level surfsce.
Enaure the machine oparaor zone s Cloarly marked and no sliirp hazards are presant in workspaces
walkway

wnsD

4. Chock thatth blado guard s securely fxed i positon.

s planned.
6. Ensure the blade teeth point downward, toward the table.

7.

& Ensure the blade ansion s propery adjusted, "knocking" s heard.reaciustthe wnson.
9 L you pe ‘o ONIOFF sta

10. ed.

Q

PERATIONAL SAFETY CHECKS
Keep fingers and hands myfmmm.p.mam-nm-
Use this scroll saw to cut o

nly
80 ot o i lces 80 sl thatyour foges w00 mderthe isd guar. Use'a g o hold 3
small we

mours there re no nalls or foreign objects I the part o the workpiece o bo cut.
Adjust the hold down foot 5o that it is pressing lightly on the work piece.
Start the dust extraction unit before using the saw.

3 runs. If it makes. iso or vibrates
excessively, stop immediately. Turn the saw off and isolate the machine. Do not restart until finding
and correcting the problem.

Allow the blade of the saw to reach full operating speed before starting the cut.
Koop hands and fingers cloar of the scroll saw point-of-operation.
ly ki speed

y to one side of

Do
into the blade.

Py
blade should broak.

Tun making
adjustments.

KEEPING

off d ros lly closed pos
ne maching ina saf, cloon and tcy sate

THLS PRLOTZ. Curricutum Actvlty Risk Management Modules

Date of last roview. Signature

Control

@ PORTABLE FIRE EXTINGUISHERS

IN CASE OF FIRE:

« Call the fire depariment immediately.
« Do not use an extinguisher without proper Iraining.
+ Know which extinguisher is correct for what type of fire.

* Only use portable extinguishers when
the fire is contained to a small area.

FIRE CLASSIFICATION:

e bt o 0
o b L &y
A e e ey
el o
e - b b
o R -
s £y i T p—

PULL the pin, Hold the
extinguisher with the base of the fire,
nozzle pointing away

from you, and refease

ulachnmcbm&C' N203

AlM the nozzle at the

SQUEEZE the lever
slowly and evenly,

SWEEP from
side-10-side at the
base of the Hame.

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




https://www.facebo

Safety Operation Procedures ok.com/ 100015757

897101/videos/287
837955086132/Uzp

- - - ~,
'If & HE‘E_IJ'ET e e HI' |'I.-. ¥ 5{I:I-|_'.|E \ W
« Validation process ‘ * Existing or new? g5 NZEWMTOO Dc4
* Ensure feedback is * Whyis it needed?
considered - What is the objective? Mzg1MDE3NTI3ND
Y /
-~
. * Whao is it for?
« S0P library
. kill
+ Targeted disribution SOP Language il
. * Existing knowledge
*  ERSUME COMmMprenension
* End user engagement
- ..-I-Il
rf- H"-
i
* Tested fully * Pre-existing layout
#  End user pest and neview * Flow charts
*  Adjust * Hierarchical steps
| | * Simple list
\ VAN J

SCIN203



https://www.facebook.com/100015797897101/videos/287837955086132/UzpfSTEwMDAxNTc5Nzg5NzEwMToyODc4Mzg1MDE3NTI3NDQ/

Fun: Physical safety
in laboratory and workplace

— SCIN203 -4
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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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Physical Hazards Physical

7N Moving
@‘ machinery
— accidents

i

Fall

hazard.

Floor slippery
when wet.

Step carefully.

PPOJBGtIlBﬁ Heatmg
(( devnces /

SCIN203




Effects of Exposure to Physical
Physical Hazards

Temperature Radiation Vibration
Rash; Cramps Burns Fatigue Interferences
Exhaustion Sickness Strains Stress
Stroke Aging Carpal tunnel Tinnitus
Hypothermia Cancer HAVS Headaches
Frostbite DNA mutations Raynaud’s Hearing loss

SCIN203



Physical Injuries Physical

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.



Siage Activities contributing to increased/ Control activities Hazard

decreased occurrence of the hazard I d en
Receiving of Biological hazards in the raw material PRP 10: Raw materials (supplier selection,
raw materials specifications, etc.) JS A_
Storage of Microbial growth: insufficiently low PRP 4: Technical maintenance and
raw materials temperature and time control will result in calibration
(cold storage) microbial growth PRP 11: Temperature control of storage
environment

PRP 12: Working methodology
Contamination with biological hazards during  PRP 3: Pest control: focus on prevention

storage (includes cross-contamination PRP 12: Working methodology
Processing Contamination via manual handling and PRP 9: Personnel (hygiene, health status)
personnel
Contamination between raw and cooked/RTE  PRP 2: Cleaning and disinfection
products (includes cross-contamination PRP 12: Working methodology
Microbial growth: insufficient temperature and PRP 11: Temperature control of storage
time control will result in microbial growth environment
PRP 12: Working methodology
Packaging Contamination between raw and cooked/RTE  PRP 2: Cleaning and disinfection
products (includes cross-contamination) PRP 12: Working methodology
Microbial growth: insufficient temperature PRP 11: Temperature control of storage
control will result in microbial growth environment
PRP 12: Working methodology
Selling Contamination to food products via handling  PRP 2: Cleaning and disinfection
and personnel, e.g. due to money exchange  PRP 9: Personnel (hygiene, health status)
(includes cross-contamination) PRP 12: Working methodology
PRP 13: Product information and consumer
awareness
Food waste Food stored beyond shelf life PRP 7: Waste management

disposal Improper collection and storage of waste



Physical Hazards

VT ITIII A

B,

{

1
2
3
4
5
6
7
8
9

MINDFUL
4239 talala

DISCIPLINE
§nvia Tdlangszidiou

SENSE OF VULNERABILITY
Antesiadiararingu
SPEAK UP OPEN MIND
nanye siletagudle

STOP IF NOT SAFE.
CORRECT IMMEDIATELY
minlsivaansie Tingauilaviui

ADDRESS ABNORMAL
CONDITION
WURIROUNB FULLAINUTA
MAINTAIN EQUIPMENT

RELIABILITY ﬁ
gunsalinanziuee wazagluan wg

MAINTAIN HEALTHY,
BODY & MIND
QUAFANING N ApTalHudianss

RECOGNIZE
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Temperature : Heat

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).

Low =

Temperature'C

25~29

Wet Bulb Globe Temperature (WBGT) °C

Full alert-Danger

Danger of heat
stroke in strong
physical activities

Danger of heat
stroke in moderate
physical activities

Danger of heat
stroke in all
physical activities

Microsoft Word - 48.doc (sut.ac.th) SCIN203



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

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.

HEAT EXHAUSTION

BODY TEMPERATURE
<104°F (40°C)

SYMPTOMS

Faint or dizzy
Excessive sweating
Cool, clammy skin
Rapid, weak pulse
Muscle cramps

FIRST AID GUIDE

1. Laythe person down in ventilated area
2. Drink water if fully conscious

3. Spraying or sponging with cool water
4. Fanning and monitor the person

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

. BODY TEMPERATURE
>105°F (40.5°C)

SYMPTOMS

Throbbing headache
No sweating

Red, hot, dry skin
Rapid, strong pulse
May lose consciousness

SCIN203



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

- installation L - ht
* maintenance lg

* operation

* energy

» environment

Poor lighting at work can

lead to eye-strain, fatigue,

headaches, stress and

" Lighting
 Quality |

accidents. Whereas, too

much light can also.

- form

 composition

* style I
 codes & standards

- safety & ity 4 .
Sl The lux (symbol: Ix)

IS the Sl derived unit of illuminance,

measuring luminous flux per unit area. It

NHNTIENTI ANUUANT mgmiumm?m:“Lmzmﬁmm@é’mmm

Uanast 9139811l uazannuwadenlunsyuRatiuaIL iy IS equal to one lumen per square metre.

LAIATNN LATIAsN WA, meee (bSa.or.th) SCIN203



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

LUX RATING CHART

Light Level (LUX)| Foot Candles (FC)
Sunlight 107.527 10,000 ' :
Lumen (Im) Candela (cd)
2 Daylight 10,752.70 1,000
~| Overcast Day 1,075.30 100 General construction areas
© -
| Very Dark Day 107.53 10 require a minimum of 5 foot
candles of illumination, and
Twilight 10.75 1 plants and shops require at

Deep Twilight 1.08 0.1 least 10 foot-candles.
Flidon 2198 o0 For other types of workplaces,
Quarter Moon 0.0108 0.001 the minimum illumination

Starlight 0.0011 0.0001 standards are as follows: First-
aid stations and infirmaries: 30
f-c. Warehouses, walkways,
and exits: 10 ft-c.

Q
E
'—-
e
=
=
=

Overcast Night 0.0001 0.00001

NNITNIN AMNUANIAIFIUIUNNILTUIUAZNII9ANIIAIBANNLABAITE 81
FAUNNE LAZANINUIARAN IUN1TNNIUNLIALAIINTDL LENEIS LAZ LA
W.A. meee (bsa.or.th)
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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

Light

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.

____________ 2 METER

Type of area, task or activity Lux requirements

Type of area, task or activity Lux réquirements

NANIENIN NINUANIATTIL

lU4N19UTUNTHAZNITAANIT
£ [ % =
A11AINLARANE ANTIAUN

Earlier it was common with light levels in the range 100 - 300 lux for normal T8 uazdn nuanaenlunig
activities. Today the light level is more common in the range 500 - 1000 lux - e Tuaaden was
depending on activity. For precision and detailed works, the light level may even A1 UALREN WA, nd e
approach 1500 - 2000 lux.
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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

Noise

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.

Il NOISE LEVELS

Office noise,  noisy restaurant, Chainsaw,
Average inside car power lawn Boom box, ATV, leaf blower, Stock car
home noise at 60 mph mower motorcycle snowmobile  races

L 4

AVERAGE

l \

Leaves rustling, Normal _ Vacuum Subway, School Sports crowd,  Gun shot,
soft music, conversation,  cleaner, | shouted dance rock concert,  siren at
whisper background average , conversation loud symphony 100 feet
MUSIC radio !
/A Sounds above 85 dB are harmful

SCIN203




Job Site

Sound Levels (dBA)

Grader, scraper (107)

Jackhammer (102)

Bulldozer (100)
Concrete Saw (98)
Forklift (93)

Belt Sander (90)

OSHA recommends
that employees
not be exposed

to noise levels
greater than
85 dBA

& 0SHAcadem

W Cecupational Salety & Health Tralslog

Everyday

Sound Levels (dBA)

Jet engine at takeoff,
gunshot (140)

Chain Saw (110)

Wood Shop (100)

OSHA permissible
exposure limit (90)

Fower lawn mower at
operator's ear (90)

Normal Conversation (80)
Whispered Voice (30) 1

Threshold of
unimpaired hearing (0)

www.oshatrain.org © 2018. 0SHAcaderny

Noise Hazards

Hearing
Loss

Intensity/Loudness: decibels (dB)
Frequency: 3000-4000 Hz are
most likely to damage

Duration: The length of time you
have been exposed to noise.

SCIN203

Loud noise
area.

Risk of hearing loss.

Ear protection
required beyond
this point.




Noise Hazards

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.

—

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.

SCIN203



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

Hearing Loss

<25 dB Normal hearing

i 26-40 dB @ Mild hearing loss
Sensorineural enetic
41-60 dB @ Moderate hearing loss
C’ Drug side effects ..@' Infections
) Auditory t e Flead
C S frauma 61-80 dB Severe hearing loss
Blast/explosion
>81dB @ Profound hearing loss

AUDIOGRAM ,
Nom?al Hearing S . l ’ j )
2“‘ MiId!-IearingLoss What Was Sa'd: 4‘\\
Y \ hearWHO
a y " . il } : " 5, s
; l aSked Sk|p “""'\"“J '\I‘..Il’l b‘ "(‘ll"“\"‘l‘l W ' a_ —-L | hes f
if he felt sick. . el i WHO launches free
app to check hearing
— ich?
Left Ear x Right Ear SOURCE COX Vi S, Tedrvary 2041 1055 = Which : News

SCIN203



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

Noise Control

Qo

* NOISE

CONTROL

Ear protection
must be worn

SCIN203



Nmse at Work

Over 1 million people in the UK work in noise levels which could put their hearing at risk.

1. The Law 2. Noise Levels 3. Health Effects 4. Symptoms <

in April 2008 “The Control of Noise at Work Reguistions The 2005 reguistions require employers o take specific

2005 carme into force. replacing the “Nolse of Work actions according o cortaln action values
Rogutations 1089."

Symptoms and early signs of hearing loss include;

DiMioaty in Wesliing comvars it om
| keep hoaring
1 Not bung abke f heut S .
phone ring (Fy humming
DIty 0 hwar g semls
Hbe ¥ A W souming
contawan of s werds

B Thens action vues ww uviraged Dew & WOrking dey 01 week o 3y
B Employers st ensere that e employees hewtng s protecied T AT 018 (PR K Bawd Dressam| 10 WNGCh eRGIGYees I
T auoestive NOwe i Iheir wer place xsoard in wy gives working day

B 170800 prephe In Dee UK saler duafnans, S0 ius or othe ser B Thane valars are as laws
CONBUONS Goe 1o EADOIIE 10 Enousdive Niibe & wurk Lowet sveruge cagosare leve! 80 doctuts (48) | pesk sousd

Iitberoantsort traimng aresswre '35 (OB

Wl el g peetoLt on

Ringog whatieg, aaing o

LRper svrago exgosiime wvais b5 M) g0k seund presssre Nsmningy In B sniy
M e e Mvadlasee 137 0By
Il emgloyers s 1 Upper St wives must sot be exoseded, §7 (08) aveage and
wapesad 10 & ity of
149 (00 saen
Wy e .
lever of 60 Secnels 4 These exposire wilues ate after any heaning olocties has Lo
rovided

B Mewrng pretection
Wi Nt g §ree LS e
2ones Must be
prowded whan the
avege dnty o

o

PosaTatc Ora
Mene Tute OF _—

B Caposire b noine o Wer Gan CHuse MIMIPOrery of parmnd i1l
neanng ks

| can't hear the
phone ringing!

B No smpioyes shoudd b
unpeaad 10 mene (et
erieeds 07 decibels
mves atter hrarng
Pt ton b henn
e

W Parmianest heiling 9os ety (otes graduely due 1o prel onged

oo FAPOLEE N N0 Ne

B Ndan alse be coused sttty 1rom & seddon, eatremey Cud sese.

B Sempoary haarmg loss can sccur mman ing St £ may e nevers
I O Bpn 10 el (1) Pt 00 pomers 101 Indring 1o b
.

B Exposure %0 D0iee 0an alse Gause permanest Tan it ehich caeses
rogi g Wit g g o Numrtring (1 e sere

6. Elimination or Control Hearing Protection 8. Health Surveillance

The perpose of carrying out 1he nolse rigk assessment Is 1o If passibie change the working practico 1o elminate the The most effoctive way to profect empioyee hoaring is %o B Whers nome rwk Sma bees ddentSed above S UpDeT SIEOKE
delorming what actions, /T any, Need 10 e taken 10 enawe Dodan 1A, where (s In hot powsibie then Maring protection POANCe And CONIrod e Nedss gemerslod of ihe soarce by setion velinn, eneiuyems sl heve ther Smdring moritersd
' : , % OO 0 Mt fang Lol dhela o o) - St
tho health & safely of all enployves exposed 0 Whouks Do peovided and the Mogth of time smployoes are machinery and by reducing the amount of ime employees B OIOUTAVAIS NG Vv Shiviiussben; SN St penarive AR
exposed fo the nomse imited spend in noisy areas

survelissce Chechs  Smisler busseases cas buy = e s service
Generally a risk assesamen! should include from spadislint contrmeton

T isThere 3 rak from noise 05 who may he afested by €7 There are several ways 10 limit the noise levels at Hearing Protection can also be provided through B Tho surveilenoe will |Teutve rogwier hearng sls D soeping of

2 medcy recorde aned whers haaring 8 shown 10 have detnriotated
2 What may nead W be donw 4o comply Wil ege requ mments? work Earmus. which compietely cover the eer ndorre te & dnctee
3 Mduatify wy aipteyes mie sy be of Sar0C U rah sl WA Ity Cuaign st Ny wocasaes £ Gurplugs, whish are naind i o e sor et (/ B The survsiiance wib Uiy Wiy asrly sgns of Ianng aemign
need healh surves lunce

and ensers workpuce control messeres we affective

Purchase machinery o 100%
Cotuct dute reishong 1 yuu smplopees sxposers (e s relste - (ower Aciee setnie
Dtn 10 B oxponare aotion and limt values

3 Sarm-mmarts, which cover the ermrance 10 T sar canal

-

O GO Mo

4 Add demging matanul to
rmdice v Bration e

Lract sermmns 0f encio b
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Chemicals
Particles

Particulate Matter Hazards

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.

~» -

AQI Category PM2.5 PM10 > e %
(ug/m3) (ug/m3) ® Inflammation s @ Stuffy nose
® Sore throat
@ Coughing
Good (0-50) 0-30 0-50 ® Shortness of breath
® Chest pain

Satisfactory (51-100) 31-60 51-100 ® Bronchitis
® Emphysema
@ | ung disease

hythmi
Moderately polluted (101-200)  61-90 101-250 ® Cancer i

® Sudden cardiac arrest
® Heart attack

® |schemic stroke

@ |schemic heart disease

Ve r (301-400; 121-250 351-430 ® Rashes :
ry poor ( ) ® Dermatitis ThreatSt op atlents B
® Urticaria /. \ Asthma, allergy

Severe (401-500) 250+ 430+ ‘\i Lung disease, lung cancer
Emphysema

i Coronary artery disease

National Ambient Air Quality Standards (NAAQS) IN2U3



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

Cleanroom

A facility ordinarily utilized

as a part of specialized
industrial production or
scientific research.

ISO 14644-1 Cleanroom Standards

Class maximum particles/m? FED STD 209E O
20.Tpm | 20.2pm 203 um | 20.5pum 21 pm 25 pm equivalent —

SO 1 10| 237 1.02 035  0.083| 0.0029 — R

1ISO 2 100 23.7 10.2 3.5 0.83 0.029 Class | Efficiency (%) | Penetration (%]
ISO 3 1,000 237 102 35 8.3 0.29 Class 1 E10 85 15
ISO4 | 10,000 2,370 1,020 352 83 2.9 Class 10 E11 95 5
ISO 5 | 100,000 | 23,700 10,200 3,520 832 29| Class 100 ﬁll?; 92‘22 Gﬂéz
ISO6 | 1.0x10°| 237,000 | 102,000 35,200 8,320 | 293 | Class 1,000 oy m—yr e
ISO7 | 1.0x107 | 2.37x10° | 1,020,000 352,000 83,200 | 2,930 | Class 10,000 U1s 99,9995 0,0005
ISO8 | 1.0x10° | 2.37x10" | 1.02x10" | 3,520,000 | 832,000 29,300 | Class 100,000 ui6 99,99995 0,00005
ISO9 | 1.0x10° | 2.37x10° | 1.02x10° | 35,200,000 | 8,320,000 | 293,000 Room air u17 99,999995 0,000005

/1L



Cleanroom & HVAC Particles

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

Heating,
Ventilation,
and Air

SCIN203



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

Indoor Air Quality

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 I d
building occupants. Poor indoor air quality has been linked to sick building n oor

syndrome, reduced productivity, and impaired learning in schools. A. .
ir Quality

Common Indoor Air Pollutants Q0% i i | 2- MiEb"
5x outaoors

<Z=h

Household Ozone Carbon
odors & gases from outdoor Dioxide

ar (ground

Airborne
particles

from diesel
exhaust, dust,
smoke and

from people
exhaling
and Ccooking

from building from activities
materials, inti
furniture,

ievel ozone
~ I wyfe s
1S harmiul

{0 breathe)

Airborne Ozone Carbon

particles from OLiTCIODI’ Dioxide

from diesel from building from activities ’Und from people

exhaust, dust, materials,  Wllsuch as painting Jl - U exhaling
smoke and furniture, cooking, and and cooking
other sources cooking, and smoking

other sources

smoking

) &

4/17/2021 SCBT611 74




|IAQ Standards and Guidelines

(EPA and ASHRAE Standard)

* 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

e Standards b2.| & 62.2 (ashrae.org)

e |ndoor Air Quality - Overview | Occupational Safety
and Health Administration (osha.gov)

* National Ambient Air Quality
Standards (NAAQSs) in Thailand

o Microsoft PowerPaint - Thai NAAQS -neet (@imen-
aan).ppt [Compatibility Mode] (pcd.qo.th)

National Ambient Air Quality Standards (NAAQS)

IDT IAQ Rating | Reference Level

Air Information

(Target Value)

Clean Hygienic Air

Particles

‘ TVOC (mg/m?)

Air Quality

200-2.99

3.00-3.99

Level 2

Level 3

Good Air (uality

(if no threshold is exceeded)

Moticeable Comfort Concerns
(Not recommended for
exposure > 12 months)

03-10

10-30

Good

Medium

4.00-4.99

Level 4

Significant Comfort |ssues
ot recommended for
exposure > 1 months]

J.0-10.0

Poor

=500

Level 5

Unacceptable conditions
(Not recommended)

SCIN203



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

Physical Hazards of Chemical

Physical Hazards

SOOOO

Explosives

Fammable Liquids

Oxidizing Liquids Compressed Gases

Corrosive to Metalks

Health Hazards

SOO®

Acute
Taxionty

Skin Corrosion

Skin lrration CMR®, STOT=,
Aspiration Hazard

Env. Hazards

Hazardous to the
Aquatic Environment

SCIN203
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Electrical hazards Electric

Electrical Hazards & Steps for prevention. ﬂ
» Worn out wires should be replaced

» All electric equipments to be grounded with 3 prong plugs.

+ Use of extension cords — to be minimised.

« Electrical equipments & connections — Not to be handled with
wet hands.

» No electrical equipment to be used after liquid has been spilled
over it.

» Lay electrical cords where no one can trip on them or get caught
in them.

« Never poke anything into electrical outlets 4

« Unplug cords by pulling the plug and not the cord.

+ Unplug all electrical equipment at the end of the lab period.




Electrical hazards 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




Hot plate Electric

Caution

Hot surface

1. Durmg usmg hot plate take care that i
and hands are at a safe di e from the hot plate
at aII times.

2. Use tongs or heat protective gloves if necessary.

3. Heated glassware should be set asideina
designated place to cool, and picked up with

4. Neverlookinto a containerthatis being heated.

| - 5. Do not place hot apparatus dlrectlyon the
We want to avoid this. laboratory desk. Always tise‘an | | pad
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Radiation hazards Mat Radi

| Natural 85%

50% radon gas
from the ground

11.5% from food =

and drink N gammarays o
10% f 14% X the ground and

cosmic rays medical buildings_~

The dose of
radiation is
measured in
sieverts Sv,

L B CBR Y K RS e R SR

0 ‘
KHz MHz GHz ¢ 0.1% nuclear discharges millisieverts
~— ¢ 0.1% products mSv.
non-ionizing radiation 0.2% fallout
0.3% occupational The UK average
annual dose is
Artificial 15% 2.6 mSv
Exposure due to y
ore
natural sources Rexdion
Radon \ ;
2 mrem ( 55% j Mﬂd!ﬂ&f;}'f;;;{:jjk;ﬁﬁ (symptoms may appear in hours to days)
Inside Human Body e .. : -
dlmrem {- ) %‘_] ’vuc?ﬂzflfég 3 I(:;ﬁ:ts:r:: rsr:(a())/ft‘;?(godeég(ieéslntf:ppear)
Rocks & Soil o~
2Emrem (8%) Consumer Products Above the range of normal, everyday radiation RA D I AT I o N
’ I0mrem {-3 %‘J 2 levels, but no health effects expected
Cosmic
27mrem {S%J — Other f‘:—#’ %‘J 1 Within the range of normal, everyday H Az A R D
SCIN203 Ralaeigtsion radiation levels 31




Radiation hazards Mat Radi

= Non-lonizing
~ELF, radio waves, microwaves

~IR, visible, UV

~lonizing v p
~X-rays & Gamma-rays CAUTION
~Electrons, Protons (H nuclei), Neutrons ‘.‘
~Alpha particles (He nuclei) é
~Heavy nuclei (HZE)

SCIN203



Radiation hazards Mat Radi

Units of exposure

Roentgen = amount of x or y radiation for which the associated corpuscular
emission/cc air Produces ions which carry 1 esu

Rad (Roentgen Absorbed Dose) = 1 Roentgen = 0.87 rad; 1 rad = 0.01 Jkg

Rem (Roentgen Equivalent for Man) = rad x quality factor (Q) Q=1 for y, x Q=20
for a

Gray (Gy) = Sl unit for absorbed dose; 1 Gy = 100 rad O

Sievert (Sv) = Sl unit for dose equivalent; 1 Sv= 100 rem m
A A

Exposure above 450 rem fatal for 50% of humans ‘
Employee Limits: 5 rem/year (full body) RADIATION
950 rem/year (eyes, skin, aims and internal organs) HAZAR

Public Limits: 0.5 rem/year SCIN203 83

Exposure Limits




Radiation hazards

1) Lab Design

2) Source Storage

3) Standard operating

Exposure Control

“Caution Radioactive Materials” signs. Restricted
entry, alarm system. Use a dedicated area. Type of
radiation used will dictate lab design. All should use
fume hood with HEPA or activated charcoal filter.

Secure, locked area. Store sealed sources in original
containers. For liquid samples, glass bottle usually
OK. Lead, brick, and wood storage cabinet.

Written detailed procedure for standard operating and
for procedures and training emergencies.

To minimize external exposure:

6)

1) Use safest isotope for application

2) Use smallest amount necessary

3) Minimize time exposed

4) Use proper shield

9) Use extension tools to keep distance
Use all available protective devices

SCIN203

Mat Radi

CAUTION
A.A
S

RADIATION
HAZARD




Radiation hazards

To minimize internal exposure:

4) Exposure Monitoring

1) Avoid inhalation-use respirator, hood glove box

2) Avoid ingestion-don’t eat, drink, chew gum/candy.
Wash hands after procedure.

3) Avoid skin absorption-cover open wounds. Use
disposable clothing if possible, use lab coat,
goggles, efc....

1) Personnel monitoring — film badge,
thermoluminescent Dosimeter, ionization
dosimeter

2) Air sampling — Geiger Muller counter, ionization
chambers

3) Bioassays — measure personnel intake by breath,
tissue, and internal organs.

4) Surface contamination — equipment contamination
— decontaminate if necessary

SCIN203

Mat Radi

CAUTION
A.A
S

RADIATION
HAZARD




Radiation hazards

9) Proper Disposal

3 ways: time for decay, dilution, and burial waste
collection should be labeled with contents, type of
Radiation, initial activity, half-life, shield propery. For
exempt radioactive materials all waste can be
discarded in Regular trash, remove/deface label.

6) Licensing and reporting Nuclear Regulatory Commission requires licensing

for owning using/storing/disposing of radioactive
substances. Most common isotopes are exempt and
some have quantity limits. Check with NRC, even
research work may require a license.

RADIATION

HAZARD

Do NOT operate without
lead shield in place.

SCIN203
g/

Mat Radi

CAUTION
A.A
S

RADIATION
HAZARD




Ergonomics Physical

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.

ERGONOMIC Identify and remove

CONTROLS ergonomic risk factors.

PREVENT

Prevent MSDs by identifying and removing risk factors.

MSDs

INDIVIDUAL Identify and remove

CONTROLS individual risk factors

Ergonomics - Overview | Occupational Safety and
. ) SCIN203
Health Administration (osha.gov)



https://www.osha.gov/ergonomics

Ergonomics Physical

Ergonomics is the scientific
discipline  concerned  with  the ——
understanding of interactions among 7 products |
humans and other elements of a ' ‘
system, and the profession to design
in order to optimize human well-being
and overall system performance.

ERGONOMICS

People Centred Design

Environments

Ergonomics - Overview | Occupational Safety and
. ) SCIN203
Health Administration (osha.gov)



https://www.osha.gov/ergonomics

Ergonomics

Level of risk assessment of physical stresses

Practitioners Coarse screening method e.g. BGI 504-46 checklist
in the field

Special screenl'rig method e.g. key indicator methods (LMM)

Input Criteria

* Plant observation » Work environment )|  (* Proposed task sequence, logic, and duration
E . * Task maneuver ¢ Work schedule ¢ Task requirements
rgonom|c * Workstation design * Work load ) \* 3D modeling limitations
3D Model Creation Data Acquisntion Risk Assessment dentify Ergonomic
@ potfommily Lok Lomrigi e Risk Ratings
g 8 L Y = .
2 Hand Le; ‘};orizonzal ; c - =7
Hand_Left_Vertic at A =
t >‘ “-Hand_Left, Rotatmn - qat” Pl [EEs > 2
- +ForeArn Left Horizontal B N grsf
] ForeArm_Left Ve tcal 8 3! ? _X" A% £ i
> Uppe Ar Left Ho izon t l '_ 8 ! L_J 3 \
e.g. CUELA S =
- - o 200 400 600 800 1000
Propose modified work
Qutput Task Maneuver Ergonomic Risk Injury Modified Work
P Analysis Identification Reduction Facilitation
Researchers

e.g. ,Dortmunder” model
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Ergonomics Physical
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Ergonomics

20" - 30" to Screen

¥ 8

e )

Sitting
Eye
Height

Range 400 20° Til

Seat Height
Range

15.5"

o,
1 - |

e

S

@)

Sitting
Elbow
Height

Range

)

&

%7

Standing
Eye
Height
Range

’_; )

€10

Standing
Elbow
Height
Range
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Ergonomics Assessment

Ergonomic Process Flow

o Employee Requests

Self Ergonomlc
Correct Evaluation 30-90

Day

Process

Flow
Control Measures
Follow-Up S Implementation N Self-Assess

SCIN203




HIERARCHY OF HAZARD CONTROLS

Flimination Removing the hazard

Replacing the hazardous

Isolate people from the hazard

Change the way people work
Reduce employee exposure to hazards
with protective equipment

SCIN203
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Ergonomics controls Physical

Engineering Controls

— Physical work area changes

« An example is adjusting a computer desk height so
the wrists are straight while typing

Administrative Controls

— Changes in the job or task
« An example is having two people share a typing task

Personal Controls

— Changes in work habits or technigues

+ An example is a taking periodic stretch breaks or
using an improved technique

SCIN203




« Examples of engineering controls
— Work station design and setup
— Ergonomically designed tools
— Ergonomically designed equipment
— Load weight reduction

Ergonomics Program Elements

« Examples of proper work practices:
— Proper lifting techniques (NIOSH)
— Team lift heavy/bulky/awkward loads
— Stretch
— Work rotation
— Task variety
— Increase rest breaks

® Management commitment "

® Employee involvement \\\

® Training \\ g '

e Workplace analysis V&

® Prevention and control measures

® Medical management

® Program evaluation




Fun: Chemical safety
in laboratory and workplace

— SCIN203 -5

o : :_
@ o A,
® .
Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)
Tel. 5962 Email: adisak.rom@mahidol.ac.th
SCIN 96




CHEM Safety

Chemical Safety

e 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 thi
standard is "to ensure that the hazards of all chemicals produced
or imported are classified, and that information concerning th
classified hazards is transmitted to employers and employees.
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ESPReL Checklist
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ESPReL Checklist
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SAFETY OFFICER

Four groups of chemicals subject to reporting under the Emergency Planning and
community Right-to-Know Act Chemical Hygiene Officer Duties

* Extremely Hazardous Substances

Provide Training
Assist Departments and
Researchers with Implementation

28.

29.

Provide Regulatory Information
Updates
Keep Training Records

3. Manage Hazardous Waste Program 30. Provide Chemical Safety Reference
[ J
Hazardous Substances 3 Upate ChprReven Veteras
5. Conduct Inspections/Audits 31. Plan Community RTK/Emergency
- 6. MSDS Maintenance Response
® Haza rdous Chem|ca|s 7. Maintain Hazardous Materials 32. Enforce CHP Rules
Chemical Inventory 33. MSDS Preparation
8. Write Chemical Hygiene Plan 34.Shipment Labeling
H H 9. Check Performance of Fume Hoods 35. Check/Maintain Egress Lighting
) . -~
TOXIC Chemlca IS 1 ReCsDond to other Safety & Health 10. Respond to Safety Related Inquiries 36. Compressed Gases
oncerns . . 11. Recommended Safety And Health 37. Maintain Lock Out Tag Out
2. Hazard Communication Practices for Proposed Response Equipment
3. Indoor Air Quality 12. Serve as Regular Agency Contact 38. Maintain OSHA/EPA Regulatory
i . Advise and Counsel on Storage an nderstanding
4. ReSplratory Protocol E A?—h;mdlinéj ¢ on s ‘ 39 CéJn(;juct Inci%ent Investigations
S. Heargng conservation 14. Conduct or Arrange Sampling 40. Development of CHP
6. Confined Space Entry 15. Assist Director of EHS to Determine Measurements
7. Radiation Research Proposals; Satisfy CHP 41._Supervise Work Study Students
8. Biosafety Issues and Other Regulations 42 Participate in Division/Department
9 Asbesto)s, Management 16. Review MSDS'’s Staff Meetings
2 i g 17. Manage Hazardous 43. Prepare Audit Materials
10. Ventilation ; Communications Program 44 Maintain Prior Approval Program
11. General Environmental Health & 18. Purchasing, Installing, Maintaining 45. Lab Design Review
Safety Resource Safety Supplies 46. Review Lab Accidents
: 19. Maintain PPE Inventory 47.Conduct Training for Non-Lab
1% ErgbogomlcsR - 20. Keep Health Safety & Workers
-Lab Design review Environmental Records 48. Maintain Spill Records
14.Underground Storage Tanks 21. Develop Specific Chemical 49. Report Chemical Hazards and
15. Soil Contamination Standard Operating Procedures Recommend Corrective Actions
16. Industrial Hygiene 22. Seek Ways to Improve the CHP 50. Become Familiar with Labs/Campus
7 % yg and Safety Program Facilities and chemical Use
17. Tox!cology : 23. Develop and maintain the CHP 51. Coordinate Environmental Health
18. Environmental Compliance Safety Committee and Safety Newsletter Production
19. Environmental Health & Safety 24.VeCrify &l_lmprove OSHA 52. lea:’rtic,ipate in Developing a Web
Computer Support ompliance age
2 3 25. Monitor Use & Procurement of
20. Laboratory Technical Duties: Set- Chemicals
up/Take Down Experimental 26. Shower/Eyewagém&%ance
Apparatus 27.Teach Lab Saf us

Waste Courses




Hazardous Chemicals

» 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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Labelling on Chemicals

(

ISOBUTYL ALCOHOL

CAS Number: 78-83-1
DOT Number: UN 112

DANGER

Continue rinsing.

Highly flammable liquid and vapor. Causes serious eye
damage. May cause drowsiness and dizziness.

Keep away from heat/sparks/open flames/hot surfaces. No smoking.
Avoid breathing fumes/mist/vapors/spray. Wear protective gloves/
protective clothing/eye protection/face protection. IF IN EYES: Rinse cau-
tiously with water for several minutes. Remove contact lenses if present.

N

Fill Weight: 123.45 Ibs. Lot No. :
Gross Weight: 145.60 Ibs. "“II m
Fill Date: 10/9/2013

6305051700

See SDS for further information

\C

IMPRINT EN[ERPRBEN%!!H 555 N. Commons Dr. * Aurora, IL. 60504 * 800.433.4512 * www.imprint-e.com )

SCIN203

. Product Identifier
. Signal Words

. Hazard Statement
. Precautionary

Statement

. Supplier Informatio
. GHS Pictograms

(Diamond-Shaped)




Labelling on Chemicals

CHEMICAL NAME

The scientific designation of a chemical in

accordance with the nomenclature system

developed by the International Union of Pure
and Applied Chemistry (IUPAC) or the Chemical
Abstracts Service (CAS) rules of nomenclature,
or a name that will clearly identify the chemical
for the purpose of conducting a hazard classification,

GHS 1.4.10.5.2 (d) (29 CFR 1910.1200(c))

PICTOGRAMS

A composition that may include a symbol
plus other graphic elements, such as a
border, background pattern, or color, that
is intended to convey specific information
about the hazards of a chemical. Eight
pictograms are designated under HCS and
nine pictograms are designated under GHS
for application to a hazard category.

GHS 1.4.10.4 (29 CFR 1910.1200(c))

SUPPLIER
IDENTIFICATION

The name, address, and telephone number
of the manufacturer, importer, or other
responsible party.

GHS 1.4.10.5.2 () (29 CFR 1910.1200() (1) (vi))

e
© LABELMASTER® (800) 621-5808 www.labelmaster.com

PRODUCT IDENTIFIER

The name or number used for a hazardous chemical on a label or in the SDS. It provides
a unique means by which the user can identify the chemical. The product identifier used
shall permit cross-references to be made among the list of hazardous chemicals required
in the written hazard communication program, the label and the SDS.

GHS 1.4.10.5.2 (d) (29 CFR 1910.1200(c))

UN1263
CAS# XXXX-XX-X

PAINT (METHYL FLAMMALINE,
LEAD CHROMOMIUM)

DANGER

Causes damage to the liver and kidneys through I
prolonged or repeated exposure to the skin. I

Highly flammabile liquid and vapour.

Wash hands thoroughly after use and before eating.

Keep away from food and drink.

Keep away from heat and ignition sources.
FIRST AID

Call emergency medical care.
Wash affected area of body thoroughly with soap and fresh water.

GHIS Paint Company, Chicago, IL, USA Telephone 999 999 9999

GHISTRNWC1© LABELIMASTER® (800) 621-5808 | www.labelmaster.com

FIRST AID STATEMENT
There are four types of precautionary statements presented,
“prevention,” “response”, “storage,” and “disposal.”

GHS 1.4.10.5.2 (c) (29 CFR Appendix C to 1910.1200-C.2.4.1)
SCIN203

SIGNAL WORD

A word used to indicate the relative level of
severity of hazard and alert the reader to a
potential hazard on the label. The signal words
used in this section are “danger” and “warning”.
“Danger” is used for more severe hazards,
while “warning” is used for the less severe.

GHS1.41052(a) (29 CFR 1910.1200(c))

HAZARD STATEMENT

A statement assigned to a hazard class and
category that describes the nature of the
hazard(s) of a chemical, including, where
appropriate, the degree of hazard.

Example: Fatal if swallowed.

GHS 1.4.10.5.2 (b) (29 CFR 1910.1200(c))

PRECAUTIONARY
STATEMENT

A phrase that describes recommended measures
that should be taken to minimize or prevent adverse
effects resulting from exposure to a hazardous
chemical or improper storage or handling.
Example: Do not eat, drink, or smoke when
using this product.

GHS 1.4.10.5.2 (c) (29 CFR 1910.1200(c))




Is there a unique identification
code for each chemical?

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
ig Apr%endix D, section 3(c), SDS's must now contain CAS numbers and other unique
identifiers.

The U.S. Department of Defense uses National SuppIY Numbers (NSN's) to uniquely
gggupermanently identify items that it purchases. NSN's are not very widespread on
S.

EC Numbers (formerly known as EINECS or ELINCS numbers) are assigned to chemicals
Sﬂ|d c_orr}mercially 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

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,
Ehysical and environmental

azards, and to develop
compatible labeling, safety
data sheets MSDS and other
information based on those
classifications.

GHS Labels

Cxidizers - Can bum without
air, ar can intensify fire in
combustible materials

Explosives - May explode if
exposed to fire, heat, shock,
friction

Sy

Cormosives - May cause skin
bums and parmanant
gye damage

Gasses Under Pressure - Gas
released may be very cold. Gas
container may explode if heated

Flammable if exposed to
ignition sources, sparks, heat.
Some substances may give
off lammable gases

©

Toxic to aquatic
organisms and may
causa leng lasting
effects in the enviranment

S

Toxic material which may cause
life threatening affacts aven in
small amounts and with short

axposure,

May cause sericus and
prolonged health effects
on short or lang term

Suiiplvi

>

Irritant - May cause
imitation (redness, rash)
or less serious toxicity

(%4

A1AUAUFIAY
1. 12l

2. Oxidize

3. 5z10ale




GHS pictogram code

OLD

NEW

Symbols Description GHS-Symbols | Description Hazard statement examples
E | eiksive Exploding bomb Explodes due to l!le, .shuck, {niction or heal, danger due 1o
fire, blast and projectiles.
F+| Extremely Flammabls; catches fire spontaneously if exposad to air;
flammable Flame in contact with water releases flammable gases which may
F | Highly tlammable ignite spontanecously.
0 | Oxidizing 2:;?;0 G May cause fire or explosion; strong oxidizer

No equivalent

(zas cylinder

Contains gas under pressure; may explode if heated:
contans refngerated gas; may cause cryogenic burns or

injury.

GHSCB6 | GHS05 | GHS04 | GHS03 | GHS02 | GHSO1

SOV

2 3 May be corrosive to metals; causes severe skin burns and
V
C | Corrosive Corrosion eye damage.
T VUW e IR e Small quantities are harmiul or fatal
T | Toxic crossbones
Xn| Harmful
No direct equivalant
Xi | Irritant

No equivalent

Exclamation

Harmlul, irritates eyes, skin or respiralory system, large

mark quantities are fatal
Causas allergic reaciions; may cause cancer, may cause
No direct equivalent Health hazard genetic defects; may damage fertility or the unborn child;

causes damage fo organs

Dangerous for
the environment

GHS09 | GHS08 | GHS07

Cnvironment

Harmful- faxig or very toxic to aquatic life with long lasting
effects.
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cabe of accident or £ you foel unwell, seok medical
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Teratogen. Combustitie iqud. Apadiy absorbed
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Stee at XX °C

Procuct of USA. MSDS alabie. SLOGA24. For RAD
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SIGMA-ALDRICH"

A Product Name
B Product Number

g C Package Size

D Additional product-specific infor
E Lot numbering

F Process order number

G Code, Signal, Hazard, Precaution
H GHS Pictograms.

| 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

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

67/548/EC-Compliant Pictograms

@ 8 6 F @ T x
E 0] F+ T+
Explosive Oxidizing Highly Flammable Toxic or Harmful or
or Extremely Very Toxic Irritant
Flammable
e & % @
= ﬁ\l 203 B N R
Corrosiv™ SBiohazard Dangerous for the Radioactive
Environment

Xn
Xi




U.S. National Fire Protection
Association (NFPA Code 104)

HEALTH HAZARD FIRE HAZARD
4 - Deadly Flash Point
3 - Extreme danger 4 - Below 73° F
2 - Hazardous 3 - Below 100° F
1 - Slightly hazardous B — 2 - Below 200° F
0 - Normal material 1
0

- Above 200° F
0 - Will not burn
REACTIVITY

SPECIFIC

HAZARD c——fp 4 - May detonate
Oxidizer OXY 3 - Shock and heat
Acid ACID may detonate
Alkali ALK 2 - Violent Chemical
Corrosive COR change
Use NO WATER -~ 1 - Unstable if
Radiation Hazard %" heated

sCiN2030 - Stable



CHEM Safety

’0 NFPA Rating Explanation Guide ‘0

INSTABILITY | RATING
HAZARD SYMBOL

SPECIAL
HAZARD

Can be lethal

Can cause serious
OF pErmansnt

injury

Can cause
temporary
incapacitiation or
residual injury

Can cause
significant
irritation

Will vaporize
and readily burm
at normal
temperatures

Can be ignited
under almost all
ambient
temperatures

Must be heated or
high ambient
temperature to
burn

Must be preheated

May explode

at normal
temperatures and
Pressures

May explode at
high temperature
or shock

Violent chemical
change at high

temperatures or
pressures

Normally stable,

before ignition can High temperatures

occur

Will not burn

make unstable

ALK

ACID

Alkaline

Acidic

Corrosive

Oxidizing

Radioactive

Reacts violently or
explosively with
water

Reacts violently or
explosively with
water and oxidizing

[hsgc Gt s gaerereecolo oIS grge crbm e el Doe e i o e arts o g st i B e L T 1 e g ey
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aterial

afety
ata

Safety Data Sheet

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 prop&rtiés and incompatibles.



http://www.ilpi.com/msds/ref/hazardous.html
http://www.ilpi.com/msds/ref/chemical.html
http://www.ilpi.com/msds/ref/manufacturer.html
http://www.ilpi.com/msds/index.html
http://www.ilpi.com/msds/software.html
http://www.ilpi.com/msds/suppliers.html
http://www.ilpi.com/msds/booklist.html#merck
http://www.ilpi.com/msds/booklist.html#prudent
http://www.ilpi.com/msds/ref/toxic.html
http://www.ilpi.com/msds/ref/incompatible.html

Safety Data Sheet (SD\S)

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 arid'special treatment needed




Safety Data Sheet (SD\S)

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




Safety Data Sheet (SD\S)

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




Safety Data Sheet (SD\S)

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 || 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




Common toxic chemicals

The 4-Step Risk Assessment Process

Hazard

Identification

What health prokblems
are caused by the

S

@ pollutant 7 @
Exposure Dose-Response TOXIC rexic | [CANCER
S CHEMICALS | |HaZARD
Assessment Assessment - -
Howy much of the pollutant do YWithat are the health

eaople inkale during a specific .
Er:;rner:lr:uarin:u:i?' Huwe r%an':.-'p problems st different

people are exposed? @ @ EXPOSUFEST

Risk 10 Most Common Toxie Chemicals in
Characterization .
Do ol e r
hatis the extrariskof | Phthalates Produets to Avoid
@ health problems in the e Paraben 15
exposed population’ a0
ST * Lead
« BPA/BPS
e 14 Dioxane
e SLS
o« PVC

e Triclosan .
¢ Oxybenzone §

» Diazolidinyl o :

Imidazolidinyl Urea @?1“



TOXIC CHEMICALS

OSHA has classified chemicals that
have the potential to cause acute
or chronic health effects as
“health hazards.” These include:

* Carcinogens — formaldehyde

* Corrosives — phenol

¢ Hepatotoxins — chloroform

* Mutagens — ethidium bromide
* Neurotoxins — acrylamide

* Teratogens - formamude

SCIN203

Specific Hazard
- Acid

ACID
ALK
COR

OXY
Py

- Alkali

- Corrosive

- Oxidizer

- Radioactive

- Use No Water

Reactivity
(4) May Detonate

(3) Shock/Heat May Detonate
(2) Violent Chemical Change

(1) Unstable If Heated

(0) Stable




Common toxic chemicals

Formaldehyde  Colourless liquid with Severely irritation of Flashpoint 50 °C. Wear protective clothing  Can react vigorously Concentrated
solution a pungent odour; eyes and skin, irritation such as plastic apron, with oxidizers, with formaldehyde
(37-41% b.p. 96 °C; of respiratory tract; pro- rubber or plastic gloves  nitromethane to solutions become
formaldehyde  miscible with water. longed exposure to the and chemical-grade produce explosive cloudy if stored
with 11-14% vapour may cause goggles. Work in fume products, with below 21 °C and
methanol) asthma-like symptoms, cupboard or well- hydrochloric acid to should be kept at
HCHO conjunctivitis, laryngitis, ventilated area. produce the potent 21-25 °C. Dilute
bronchitis or broncho- carcinogen bis solutions (1-5%)
pneumonia. May cause (chloromethyl) ether. and medium-
sensitization by skin strength solutions
contact. Possible risk (5-25%) retain
of irreversible health many of the
effects. Possible hazards of the
carcinogen. concentrated form.
Hydrochloric Colourless fuming Corrosive to eyes, Do not breathe fumes; Reacts violently with Releases highly
acid (10-37%) liquid with a pungent respiratory system use respiratory protection. bases (solids and toxic fumes in
HCI odour; and skin; repeated In case of contact with concentrated solutions),  fires.
Hydrogen b.p. =121 °C; inhalation of vapour eyes, rinse immediately explosively with
chloride miscible with water. can cause chronic with water and seek solid potassium
bronchitis. medical advice; in case of permanganate. Gives
contact with skin, wash off toxic or explosive
immediately with plenty  gases on contact with
of water. Work in fume many metals.
cupboard. Wear rubber
or plastic gloves and eye
protection (spectacles or
goggles).
Ethanol Colourless volatile Harmful if ingested. Highly flammable; Keep container tightly Reacts violently with
CH,CH,0OH liquid with slight, Irritation of eyes. May  flashpoint 12 °C closed; keep away from strong oxidizers.
characteristic odour; affect central nervous flammable limits ignition sources.
m.p. =117 °C system. 3-19%.
b.p. 79 °C; SCIN203

miscible with water.



Common toxic chemicals

Sodium Colourless flakes, Solid and concentrated  Not combustible. In case of contact with Evolves large quantity  Store in well-sealed
hydroxide powder, pellets or solute. Inhalation of Contact with moisture eyes rinse immediately of heat when mixed with container in dry
NaOH sticks; dust causes damage to  or water may generate and seek medical advice;  water. Reacts vigorously place.
m.p. 318 °C respiratory tract, lung  sufficient heat to in case of contact with with chloroform-
b.p. 1390 °C; oedema. Corrosive by ignite combustible skin wash immediately methanol mixtures and
soluble in water. ingestion. Dilute substances. with water, remove with strong acids.
solutions irritating to contaminated clothing.
eyes or may cause severe Wear rubber or plastic
damage if eye contact is gloves and eye protection
prolonged. even with dilute solutions.
Sodium Colourless or pale Corrosive to eyes and Strong oxidant. May  In case of contact with Liberates highly toxic Gradually loses
hypochlorite yellow solution with skin; corrosive by give off toxic fumes eyes, rinse immediately  gas in contact with acids. chlorine during
solution chlorine odour; ingestion and to in a fire. with water and seek Can react vigorously storage; dilute
(10-14% miscible with water. respiratory tract; medical advice; in case of with combustible and solutions used as
available inhalation may cause contact with skin, wash reducing compounds.  disinfectant rapidly
chlorine) lung oedema. Repeated immediately. Do not inhale May react with nitrogen deteriorate. Store
NaOCl exposure may cause vapour; use respiratory  compounds to form away from acids in
skin sensitization. protection. Work in well-  explosive N-chloro- a dark, cool, well-
ventilated area. Wear compounds; may react  ventilated area.
rubber or plastic gloves  violently with methanol.
and chemical-grade eye
protection.
Acetonitrile Colourless liquid with Respiratory, eye and Highly flammable; No open flames, no Reacts with aqueous
CH,CN an aromatic odour; skin irritation. flashpoint 12.8 °C sparks, no smoking, acids and bases,

m.p —-46 °C
b.p. 82 °C.

Exposure may result in
convulsions
unconsciousness,
cyanide poisoning.

explosive limits

3.0-16%.

no contact with oxidants.

Use only in areas free of
ignition sources. Store
in tightly sealed
containers in areas
separate from oxidizers.
Work with exhaust
ventilation. Avoid skin,
eye and mucous
membrane ¢

respiratory protection and

rubber gloves.

producing toxic
fumes. Reacts with
strong oxidants.
Attacks some forms
of plastic, rubber and
coatings. Decomposes
on buming producing
hydrogen cyanide and
nitrogen oxides.




o ° > LN, is extremely cold. _
quuld N » Alarge amount _of gas. -
2 » Do not allow objects cooled _— I
> Not to touch bare skin. . |
» Special PPE is required.
» Special containers are required.
Danger > Do not seal the containers. B
Liquid nitrogen » Transfer with care.
> Solid metal/wooden d|pst|cks Always minimize your skin exposure when handling liquid nitrogen
0 » Colourless, Odourless,
ventilation > Tasteless, Invisible ‘
» Containers in clean, dry areas. s Cmgﬁn
Do not work » Transport containers with care.
alone > Handlg containers with care. Crl'-yeoagtzre\:)r
> Container Contents. P
FIRST AID

Closed Toe
Shoes

« fully ventilated area at once and call a doctor

« difficulty breathing, administer oxygen

« Dbreathing 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 improye circulation




Colors for Type of Chemicals

ESPRel Guideline
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47 Department of Microbiology, University of Manitoba [aulai] 191841890 http://umanitoba.ca/
science/ microbiology/WHMIS/WHMISincapatibility. htm dufuidieuil 12 dhisau 2555




Table 13. General rules for chemical incompatibilities

SUBSTANCE CATEGORY INCOMPATIBLE SUBSTANCES

Alkali metals, e.g. sodium, potassium, Carbon dioxide, chlorinated hydrocarbons, water
caesium and lithium

Halogens Ammonia, acetylene, hydrocarbons
Acetic acid, hydrogen sulfide, aniline, Oxidizing agents, e.g. chromic acid, nitric acid,
hydrocarbons, sulfuric acid peroxides, permanganates

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




Incompatibility of Chemicals

fhegiil a1 nswenfuansnguitlimsdaiuliluiifetu S EL EEENE
Acids, Acids, Acids, Alkalis Oxidizers Poisons, Poisons, Water- Organic
inorganic | oxidizing | organic | (bases) inorganic organic reactives | solvents
Acids, inorganic X X X X X X
Acids, oxidizing X X X X X X
Acids, organic X X X X X
Alkalis (bases) X X X
Oxidizers X X X
Poisons, inorganic X X X X X
Poisons, organic X X X
Water-reactives X X X
Organic solvents X X

waeng X = dulals

7117 Chemical segregation (Hazard class), Lawrence Berkeley National Laboratory (Berkeley Lab), U.S.
Department of Energy [eeulail] 915418970 http://www.lbl.gov/ehs/chsp/html/storage.shtml AuAiidleFuii

12 2a9u 2555 Chemical Segregation & Incompatibilities

EPA’s Chemical Compatibility Chart Guidelines, University’of Texas at Arlington




GAS

wAaaUAIIY ‘
Ammonia Dichoroboranﬂe o Hyrogen sutnae
Arsenic pentafluoride Dichlorosilane Methylamine
Arsine Dimethylamine Methyl bromide
Boron trifluoride Ethylamine Methyl chloride
1,3-Butadiene Ethylene oxide Methyl mercaptan
Carbon monoxide Fluorine Nitrogen oxides
Carbon oxysulfide Formaldehyde Phosgene
Chlorine Germane Phosphine
Chlorine monoxide Hydrogen chloride, anhydrous  Silane
Cholrine trifluoride Hydrogen cyanide Silicon tetrafluoride &
Chloroethane Hydrogen fluoride Stibine
Cyanogen Hydrogen selenide Trimethylamine
Diborane Vinyl chloride

ESPRel Guideline
SCIN203
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THE FUME HOOD: Where does it go??

Intended use: contamment and
extraction of hazardous fumes
Actual use: a really expansive
storage closet

o

Ever wonder whare it
all goes?

Chemicals casually Wil killyou  Slow and

laying about:

*No filtration of air

*Exhausts chemical fumes

outside the laboratory

*Suitable for chemicals and non-

sterile work

*+ Never used for infectionss

Two chemicals No idea

instanty Elde;;‘“ﬂ ever ba that close

WWW . PHDCOMICS. COM
JORGE CHAM 22008

(What is this anyway?
Atrap dw;‘]N

Ramblings of & mad man

Layers of erud

3 I spins by
“negearch

itse! Magic!

The hot plate/stirmer:
abused more than the
undedgrad inbems

Something you should

that should never probably avoid if you
togetner ey
Biosafety Cabinets

*HEPAfiltration of air intake and

exhaust

*Recirculates filtered air in to

laboratory

sensure sterility

Handling
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. Chemical spill kits

N o U kAW

. Non-flammable detergent

Chemical Spills

CHEMICAL
SPILL

KEEP
OuT

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

Scoops and dustpans

Forceps for picking up broken glass
Mops, cloths and paper towels
Buckets

Soda ash (sodium carbonate, Na,CO;) or
sodium bicarbonate (NaHCO,) for
neutralizing acids and corrosive
chemicals

Sand (to cover alkali spills)

ANnAvan Ao
NNSLARBUENE

asANlignaes




Chemical
Spill
Response

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.

ulgliiniig

5. Avoid breathing vapour from spilled material. HUILINNT3

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

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




@EMERGENCY RESPONSE for*g A

CHEMICAL SPILL
CHEMICAL

CHEMICAL
SPILL

I7I

WARNING
Confirm Area Safe to Approach

Do not enter any confined area where there is
a risk of being exposed to toxic atmospheres

CHEMICAL SPILL

NO ENTRY

Inform applicable maintenance personnel and
cleaner/s
* On arrival at the scene ensure that the affected
area has been evacuated
* Ensure that persons assemble in a well-
ventilated, safe area, upwind from the spill
* Prevent unauthorised access to the area
* Do not allow any ignition sources or electrical
equipment to be operated in the immediate
vicinity of the spill
Recovery of a minor spillage of a hydrocarbon
will be the responsibility of the person
responsible for the hydrocarbon. A minor
spillage of a chemical, if it can be recovered
safely, will be the responsibility of the person
responsible for the chemical

Can be used on
(oils and fuels) on land

Do not use on hydrocarbons
(olls and fuels) on water

STOP - THINK!
Do not rush. Carefully plan
clean up.

Get Material Safety Data
Sheet and Determine
Appropriate Clean-up

Procedures for the Material

www.doshti.com

sl Kit_|CRORCRCRes

* Inform Manager, Health & Safety

Chemical

-
3 TRMEDLITE 1 IRTT A

CMEMCAL RASTTY

IMPORTANT

The Fire Brigade is to be notified
="immediately for any hazardous chemical

spill. This call & should be made via xxx’

Local Fire Engine.

Note:
If there is any concern about your safety or the
safety of others, do not permit spillage recovery —
leave for specialist Fire Brigade personnel.

Consideration should be given to site
environmental conditions and a decision made
as to whether further evacuation of the area is
required

The spill should be contained as soon as
possible, using appropriate absorbents if it is
believed safe to do so, based on information at
hand. Particular attention should be paid to
drains and these may need to be dammed using
appropriate Bunding.

The person responsible for the chemical should
manage the spill as specified on the Materials
Safety Data Sheet (MSDS) or by the
manufacturer/supplier of the substance.

All waste should be removed consistent with
regulatory requirements

Consideration should be given to site
environmental conditions and a decision made
as to whether further evacuation of the area is
required

Spill Response Procedure

-
e

2. Locate your spill kit and use
appropriate PPE

b |

5. Sweep up any floor dry material

4. Cover completey with absorbent
material

6. Bag and Tag for EHSO chem.
waste removal

INDIAN SAFETY ASSOCIATION



SPILL CLEANUP PROCEDURES

Absorbent Pad Spill Kit

BAG AND TAG
FOR EH&S
WASTE REMOVAL

PLACE A BARRIER COVER COMPLETELY
AROUND THE SPILL WITH APPROPRIATE CLEAN UP
MATERIAL

BAG AND TAG
FOR EH&S
WASTE REMOVAL

SCIN203

Floor Dry Spill Kit


https://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwipgOCRqKrQAhUEo48KHfu6CLEQjRwIBw&url=https://www.emaze.com/@AICOCQCO/Presentation-Name&bvm=bv.138493631,d.c2I&psig=AFQjCNH3RkhmrJe6-h0t8y7gvEPb-TsirQ&ust=1479283025418793

Ethanol, Anhydrous (Histological)

Revision Date 18-Jan-2018

Precautionary Statements

Prevention

Obtain special instructions before use

Do not handle until all safety precautions have been read and understood
Use personal protective equipment as required

Wash face, hands and any exposed skin thoroughly after handling
Wear eye/face protection

Do not breathe dustffume/gas/mist/vapors/spray

Do not eat, drink or smoke when using this product

Keep away from heat/sparks/open flames/hot surfaces. - No smoking
Keep container tightly closed

Ground/bond container and receiving equipment

Use explosion-proof electrical/ventilating/lighting/equipment

Use only non-sparking tools

Take precautionary measures against static discharge

Response

IF exposed: Call a POISON CENTER or doctor/physician

Skin

msdsproxy?productName=A405P4&productDescription=ETHA

NOL+AHYD+HISTO+4L&catNo=A405P-

4+&vendorld=VN00033897&storeld=10652 (fishersci.com)

IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with water/shower

Eyes

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing

If eye irritation persists: Get medical advice/attention

Fire

In case of fire: Use COZ, dry chemical, or foam for extinction
Storage

Store locked up

Store in a well-ventilated place. Keep cool

Nicmmenl|
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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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Personal
Protective

W .

~ Equipment

TOP 4 EXCUSES FOR NOT WEARING PPE

“POOR FIT" “NOT EASILY ACCESSIBLE"

HAZARD CONTROLS

f*fi

of employees said £
ey have seen others k ‘ -
ot wea ring PPE when “ ’ [ “LOOKS UNATTRACTIVE"

they should have been

Engineering
EXPOSURE CONTROLS

Administration




Personal Protective Equipment

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”

CIN20



Hand Protection “Glove

> Degradation rating € &
> Breakthrough time
» Permeation rate

Size & Thickness
Powdered/Non-powdered
Disposable gloves must be prospered discarded when removed

Reusable gloves: washed after use e Animal Bites/Scratches Hazards

* Sharps Hazards

Inspect gloves for tears & holes prior use. +  Thermal (Heat/Flame/Cryogenic)

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.

. SCIN203
Always wash your hands after removing gloves

Gloves

» All Gloves
Disposable Gloves

- Latex

> Nitrile

- Sterile

 Vinyl
Heavyweight Gloves

o Butyl
Chloroprene
Nitrile
Fluorocompounds
Flock-Lined

> Long Cuff
Specialist Gloves

 Cryo Protection

» Heat Protection

- Cotton Liners

o |Inspection

- Silver Shield

Glove Box Sleeves
Glove Accessories

o

o

o

o



Hand Protection “Glove”

Fagildvingaiie nsldenily _ -
highly impermeable to
ﬁmmwumuqamnﬁquami%mﬂumaau,ﬁauazlaﬁ;ﬁ inlalunng gases, chemicals, and
MnuiuansiadinneamesiazAlau water va por, resist abrasio
protect against nitric acid, sulfuric acid, hydrofluoric and flexible at low temp

ﬁfaﬁa (Butyl) acid, red fuming nitric acid, and peroxide

poor resistance to chlorinate

T e . Y aromatic solvents, phenols,
i@ulﬂﬂ NﬂI‘OQ’IUHUa’ﬁLﬂQJ’\]’]W’Jﬂﬂiﬂ d13NANIDU LT UTUU

prlotection corrosives chemicals, resistant to oils, greases, and ketones but good
altohols, resins, alkalis, organic acids, and many solvents | pliability, finger dexterity, hig

density, and tear resistance

TAUNUNIUADNITOADNLALUAVIUUIUNET LANULTIAILALAINY

ilowu (Neoprene)

=

patlanlavinaumlulasunn arunsadestfuaisiaiininiivinazane

1

ity rdafuditiasidenuazansianseuunswin wazdmuniude resistance to many
NIANNA NTUVRINZARaLNTUATI chemicals and are generall
ulmsd (Nitrite) involves aromatic petroleum, and chlorinated solvents, safe for people who are
istant to abrasi t dt .
resistant to abrasions, punctures, snags, and tears allergic to latex

numMusrasesdatiulanuin wazawsatesiulioanwinluiu nia
wazansialidwntlnsdeulslasmsveu
excellent abrasion resistance and
protection from most fats, acids, and
petroleum hydrocarbons

wodhianaolss

(Polyvinyl chloride, PVC) SCIN2(3




anunsataafunisdukuvanialanunn ausatasiudivinazane

viawalsunfinuazaasiiualafauin waliauisaldiuvimie G]-O v e

ansavansnazareluun

Highly impermeable to gases. Excellent
il pegip o protection from aromatic and chlorinated
(Polyvinyl alcohol, PVA) solvents. Cannot be used in water-based soln.

finununiusedivihazarsviauelsudnuazaasiiunldmben I | A couple downsides to Silver

AUNUNIULNNADNTENVIAUTONTUATIU Shield gloves: very expensive
Exceptional resistance to chlorinated and to use on a regular basis and
aromatic solvents. Good resistance to cuts remove quite a bit of

lanou (Viton)

and abrasions.

dexterity due to the
bulkiness of the gloves.

=

nusieansaiindifivuaranssunevatesiln Inilugdioinumusie

asiadisziugmian
| offers highest level of overall chemical The protein in latex rubber can
Favosvan resistance cause an allergic reaction to

(Silver shield) some individuals. Symptoms

can range from sneezing to
anaphylactic shock, a serious
condition that requires

fmnudavgunasnudensn a1snANTaY INGD A1TaALTIAET LAy
woanesed wdlvedniia iy laaunsaldiu chlorinated solvents

19 wavansuegeaInTaduIugiieenald iy dimethylmercury

Provides flexibility and resistance to a wide immediate medical attention.
variety of acids, caustics, salts, detergents and | A latex allergy can also develop
alcohols. If your main concern is chemical over time after wearing latex

8195 55UBIE

protection, there may be safer options. scinposgloves.




Choosing the right

REMOVE YOUR GLOVES safety gloves
Before Leaving the Lab

#adventuresafely

NO GLOVES

Door Handles Elevators



http://ppe.ansell.com.au/tech-centre/choosing-the-right-safety-gloves

Hand P

"

rotection “Glove”

N - ‘1

How to Remove Gloves

(Without Contaminatina Yourself)

Dispose of gloves in
appropriate container

SCIN203
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Body Protection “Gown”

\ A

protective clothing/lab coat |

* Nomex: fire protection
* Fire-resistant cotton
* 100% Cotton: degraded by acids

* Synthetic/cotton blends: not with flammable

Traditional Flame Resistant Barrier

* 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 CCIN203
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Respiratory protect e

. . . e Powered Air-Purifying
Filter / Chemical cartridge Respirator (PAPR)

OCCUpational Exposure Level' OEL e Supplied-Air Respirator
OSHA, program in 29CFR1910.134 0
NIOSH approved, fitted and checked * ,S\f,g'af;’t“j:‘?segBirfathing

¢ You use the right mask

¢ You use the right filters

Half Mask e R
; ; Dual Cartridge Half Mask,
Particulate h ;
Disposable Dual Cartridge

Reusable

v You have been trained to use it

¢/ You fit it properly

¢ You replace filters when required

Full-Face
Dual Cartridge
Reusable

v You store and clean it properly

Canister Type Powered air Purifying
Gas Mask Respirator (PAPR)

¢ It's maintained properly

Continuous Flow Supplied Air Respirator SCIN203




Half Mask
(including those fitted
to a powered or
supplied air device)

Full Face
(including those fitted
to a powered or
supplied air device)

Disposable

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

Respirators

N

R

100

100

100

MIRULNUIZRYIBNINNINIDILD S
Mﬁwmnnmﬂmmmummgm

AT

NIOSH Standard
NIOSH 42 CFR 84

sziandunsas
UszAvanmmansas N-Series R-Series P-Series
95% N95 R95 P95
99% N99 R99 P99
99.97% N100 R100 P100

N-Series: dwiFunsasaynialitulauinaii

v Y v v
R-Series: nuymusiatiii dwiiunsaseynmaiandluiisiuuas laildueiu

P-Series: humuiaiudaiiu dwiunsesayniaviaiuiuuasilaini

angmslfaasuniinndleneladndn sizaantlsn vizsadgadame

98

09

22

95

95

95

Acceptable for animal disease response

NN ANBNINNINIBIUDS

wihnnnsasayniaausnAsgue sl

European Standard

EN149 Standard

szinndunsas dmsuilasnu szAnEmMunisnsas
FFP1 aume 80%
FFP2 ayme 94%
FFP3 AU 99%

angmslfeuasuuiiinndiensladndn sizaantsn vizadgadame

95%, 99%, or 99.97%
depends on how much filter
leakage can be accepted

“assigned protection factor”

N159MUNUsANENINNINIBIUDS
uﬁwmﬂmmmmﬂmummgm

RAANAEANT AU

Australia/New Zeeland Standard
AS/NZS 1716

szinndunsas dmsuilasnu szAnBmMnnIsnsas
P1 ey 80%
P2 ayme 94%
P3 ayma 99%

mqmﬂﬁmw%ﬁﬁ%ﬂ&%mmﬂ@mﬂ%ﬁmﬁm vizeanisn sisedngmidenie
3




Personal Protective Equipment




Fitting Instructions

Hold the respirator in one hand Place respirator against your

' ' POSITIVE PRESSURE _ FIT CHECK
with OOSE-DIECG A Jou ﬁngertlps' face with the ROSE-prece on Place palm over exhalation valve.
allowmg the head straps to hang the bndge of your nose. ExhaI!e gegtl i‘;’_l‘fmask balloons,

ou have &
freely below your hands. 2 =
While wearing the N95 mask ensure there is a tight
seal around the face. Deeply inhale and exhale to
’ test whether the mask is air-tight.
Place the top strap high on the Use both hands to mould the
back of your head. Move the nose-piece to the shape of -
bottom strap over your head your nose for a secure, INCORRECT i)
and position it below your ears. comfortable fit. Block ends of cartridges with
hands. Inhale. if mask caves
in, you have a tight fit.
Test to fit. Cup your hands over See DIRECTIONS FOR
USE and

the respirator and exhale

strongly. If air flows around your
nose, tighten the nose-piece. If air
escapes around the edges,
reposition the straps for a better fit.

LIMITATIONS OF USE for
the respirators.

One strap paper masks and ordinary surgical masks
has no effect on PM2.5 prevention

Perform both a Positive Pressure Fit Check and a Negative
Pressure Fit Check every time the respirator is used.

SCIN




RESPIRATOR FIT TESTING (OSHA)

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

* Isoamyl acetate, which smells like bananas; > Generated aerosol;

* Saccharin, which leaves a sweet taste in your mouth; > Ambient aerosol: and

* Bitrex, which leaves a bitter taste in your mouth; and » Controlled Negative Pressure

* |rritant smoke, which can cause coughing
“* your respirator is appropriate for the

o large weight gain or loss; hazards you face;
o major dental work (such as new dentures); ¢ your respirator is properly cleaned,
o facial surgery that may have changed the shape of maintained, and stored; and

your face; or ¢ the proper schedule for replacing
o significant scarring in the area of the seal cartridges and filters is followed

o / )/ - t
o - i
9 1y !
= i) {J u f
/| | T J {
§ 4, g <t ]
P = g 3 - e i : A
3 B . o
2 N | gl ren d
& iy R -
2 > ) > \ ;
e / ‘
2L

https://www.youtube.com/watch?time continue=672&v=D38BjztldL5U



https://www.youtube.com/watch?time_continue=672&v=D38BjgUdL5U

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

e Wire-Screen Windows
e Heat-reflective Windows

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

* Adjustable Headgear
* Hard Hats with Face Shields

- <
w SCIN203 N



Eye PI’OtECtIOn Safety glasses (ANSI std 787.1 = “Z87”)

g

* 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




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 Brotects 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. ; aa: e




Hearing Protection

OSHA Occupational Noise Standard

> 85 decibels within 8 working
hours

Ear plugs are inserted to block the
ear canal. They ma?/ 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.

EARPLUGS SEMI-INSERT

(Ear Canal Caps)
Premolded
% % % 2-Posifion
V-51R 2flange  3-Flange plastic band 3-Position
metal band
Custom Molded EARMUFFS
25 -
Portion that
enters ear canal
Liner
Cushion
Formable
O
(; Q @ Attached |
Foum  Fibreglass  Silicone foa @ (‘

hard hat

Adapted with permission from Nixon cnd Beraer 1991,

Ear canal

g~ entrance
"
o>
(f«-a

Concha Tragus

SCIN203




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

Comparison of Hearing Protection

Ear Plugs

Ear Muffs

Advantages:
+ small and easily carried

+ convenient to use with other personal
protection equipment (can be worn with ear
muffs)

* more comfortable for long-term wear in hot,
humid work areas

+ convenient for use in confined work areas

Advantages:
* |ess attenuation variability among users

* designed so that one size fits most head sizes

+ easily seen at a distance to assist in the monitoring of their use
+ not easily misplaced or lost

+ may be worn with minor ear infections

Disadvantages:
* requires more time to fit

+ more difficult to insert and remove

* require good hygiene practices

* may irritate the ear canal

+ easily misplaced

+ more difficult to see and monitor usage

Disadvantages:
* less portable and heavier

+ more inconvenient for use with other personal protective equipment.
« more uncomfortable in hot, humid work area
« more inconvenient for use in confined work areas

« may interfere with the wearing of safety or prescription glasses: wearing glasses results in
breaking the seal between the ear muff and the skin and resulis in decreased hearing
protection.

SCIN203




“INSIDE OUT”

The type of PPE used will vary based on the level of precautions required, such as standard and contact, droplet or
airborne infection isolation precautions. The pr ref tting on and remaoving PPE should be tailored to the specific
irborne infection isolation precautions. The procedure for putting on and removing ould be tailored to the speci 'I.GOWN

type of PPE.
: m Cover torso neck to knees, arms to wrists
1. GOWN m Fasten in back of neck and waist
« Fully cover torso from neck to knees, arms 2. MASK OR RESPIRATOR
to end of wrists, and wrap around the back = Fit flexible band 1o nose bridge
« Fastenin back of neck and waist ‘ m Fit snug to face and below chin
m Fit-check respirator
3. GOGGLES OR FACE SHIELD

m Place over face & eyes, adjust to fit

4. GLOVES

Fitflexsble band to nose bridge = Extend to cover wrist of isolation gown

s e Sl SEQUENCE TO DOFF PPE

1. GLOVES

3 CRCOBLED QO DA SIeD @ 7’.‘* ?* m Peel off leaving inside-out, discard
=i i) 2. GOGGLES OR FACE SHIELD

‘ m Handle by head band or ear pieces
m Discard in waste container
3. GOWN
m Touch inside of gown only, turn inside out
m Fold or roll into a bundle and discard

4. MASK OR RESPIRATOR

® Grasp bottom, then ties/elastic, remove

USE SAFE WORK PRACTICES TO PROTECT YOURSELF ® Discard in waste container
AND LIMIT THE SPREAD OF CONTAMINATION PEREFORM HAND HYGIENE"

* Keep hands away from face

= Limit surfaces touched

= Change gloves when torn or heavily contaminated
* Parform hand hygiena

2. MASK OR RESPIRATOR

« Secure ties or elastic bands at middle
of head and neck

* Place over face and eyes and adjust to fit

4. GLOVES

» Extend to cover wrist of isolation gown

§%; KAISER PERMANENTE.

1 by S Gectix Do 4 Sic ts1o¥




HINIFIUAINAVDA PPE

OSHA

esTudINIUUSHSANLA0 Y

e bt

LasIUEMUULIOSTIUIKING

TR
ISO
N

masuwaaioun LN0STIUVDIIAMS IRV E00UTNIFINGNSUISINY
a’ﬁimnnssu (At et S il b UsInAGHS TS \
' insffte  ANS) (Infermational (Occupational Saféty and Health
Standardization and S
OSSN Administration : OSHA)
Organization : 1S0) NFP Am
esu S
aHmeJTSU uasiwanauliaiiudaffeifinianszonsm
[Européan (Naflonal Fire Protection Rssociation : NFPA)
Standards : EN)

I ™ mw "'mm

E’ nas3uamuundulaanie

5 iU lumsinUIfING

4 UsznAansgousm
Australian (The national Insfitute for
Slanda’d occupqﬂwl Scfeiy md
0STIUUS:INARIAINSIAY Health : NIOSH) ==
lazUs:nAt3Iaud
(Australia Standards/
New Zealand Standards
: AS/NZS)

1S

LN0STIVAOAHNSSL
Uszinecgdu
(Japanese Industrial
Standards : JIS)

Laboratory biosafety manual, 4th edition: Personal protective equipment (who.int)
wnsgugtinsolisnauneingu (pangolinonline.com) SCIN203

1SO STANDARD

TYPES OF PERSONAL PROTECTIVE EQUIPMENT
Clothing

1SO 16602:2007

Protective clothing for protection against chemicals — Classification,
labelling and performance requirements

1SO 16603:2004

Resistance fo penetration by blood and body fluids using synthetic
blood

1SO 16604:2004-04

BS ISO 16604:2004-
09-08

Clothing for protection against contact with blood and body fluids -
Determination of resistance of protective clothing materials fo
penetration by blood-borne pathogens — Test method using Phi-X
174 bacteriophage

1SO 22612:2005-05

Clothing for protection against infectious agents - Test method for
resistance fo dry microbial penetration

Gloves

1SO 374-1:2016

Protective gloves against dangerous chemicals and micro-
organisms — Part 1: Terminology and performance requirements for
chemical risks

1SO 374-2:2018

Protective gloves against dangerous chemicals and micro-
organisms — Part 2: Determination of resistance to penetration

1SO 374-4:2019

Protective gloves against dangerous chemicals and micro-
organisms — Part 4: Determination of resistance to degradation by
chemicals

1SO 374-5:2016

Protective gloves against dangerous chemicals and micro-
organisms — Part 5: Terminology and performance requirements for
micro-organisms risks

Footwear

1SO 20346: 2014

Personal protective equipment - Protective footwear

ISO 20345: 2011

Personal protective equipment - Safety footwear

1SO 20347: 2012

Personal protective equipment - Occupational footwear

ISO/TR 18690: 2012

Guidance for the selection, use and maintenance of safety and
occupational footwear and other personal protective equipment
offering foot and leg protection

Respiratory protective equipment

1SO 16972:2010

Respiratory protective devices — Terms, definitions, graphical
symbols and units of measurement

1SO 16900-7:2015

Respiratory protective devices — Methods of test and test equipment -
Part 7: Practical performance test methods



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

Fun: Waste and hazardous waste
management
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Waste

Wastes are unwanted or unusable materials.

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

PLASTIC ORGANIC GLASS METEL E-WASTE

Y8 %8 2a e Os

) |
I

PAPER PLASTIC ORGANIC BATTERIES CLOTHES METAL E-WASTE

NOang




Waste

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

SCIN203




Waste-related laws

v’ Factory Act B.E. 2562 (2018)
v" Industrial Estates Act B.E. 2535 (1992)

v’ Public Health Act B.E. 2550 (2007)

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

v The Notification of the ministry of industry on Disposal of wastes or unusable Mgl EILIELIEEN U TG
http://www.pcd.go.th
@ Office of Natural Resources and Environmental Policy and

Clause 10, Chapter IV: clauses 13-16 Planning (ONEP)
http://www.onep.go.th

Regulations Issued under the Factory Act / Related Manual and Guideline | Resources - Thailand - JETRO & Dapaitinent 56 Envionmental Giiality Prosotion (DEQP)

Clause 10 A factory shall have control procedure for a release of waste, pollutants, or other http:/lwww.degp.go.th
@ Public Health Department (PHD)

http://www.anamai.moph.go.th
# Department of Local Administration (DOLA)

. . \ L ) http://www.thailocaladmin.go.th
qualifications as prescribed by the Minister of Industry in the Government Gazette. @ Mirilairy of Natorsl Resauroes #nd Enviconments (MNRE)

materials affecting the environment as prescribed by the Minister of Industry in the Government

Gazette, and shall have a supervisor and an operator for pollution control system who possesses

http://www.mnre.go.th

SCIN203
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https://www.jetro.go.jp/thailand/e_survey/factoryact.html
http://infofile.pcd.go.th/mgt/hwm_111053.pdf

Waste-related laws

The 11th National Economic and Social Development Plan (2012-2016)
The 12th National Economic and Social Development Plan (2017-2021)

¥
MNational 3R strategy
|
X Y Y
Ministry of Natural Ministry of Industry Ministry of Interior

Resources and Environment
|

National Waste Management The Industrial Waste MNational Master Plan Public Sanitary and Oder

Master plan (2016-2021) Management plan on Cleaner Production Act, (2017)
(2015-2019) and Clean Technology
Mational Strategic Plan on houschold solid Integrated strategic management on
waste and household hazardous waste WEEE (2015 -2021)

| .-—————————r————r——-—————l-—-'—|——r————|——|——————————|
— - - —— e
P e e e

— LA - i . L %
i’ Action Plan “TImiImd": f lastic Debris Management EE (Draft) Act on Management of Waste FT'—'”“_ Electrical, !
: Fero Waste” i | Plan {2017-2021) i1 Electronic Equipment and Other Produets, B.E. ... !
L il .-“ (WEEE law) i

— e e e o e s e i s - -

3Rs Policy and plastic waste management in Thailand | SpringerLink SCIN203
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Waste Mlanagement

Most preferable
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Waste and
Circular
Economy
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RAW MATERIALS -

Reducing dependence on
importation of raw materials

« PRODUCTION

RECYCLING - & REMANUFACTURING
RCP’?’C'”QF"‘J‘Of‘“)fc’ Employing more sustainable
concept with restora- RESIDUAL processes such as renewable energy

tion to extend lifecycle WASTE

of raw materials

DISTRIBUTION
Using technologies that
improve efficiency

COLLECTION -
Lowering greenhouse gas
emissions and pollution

CONSUMPTION, USE, -
REUSE, & REPAIR

°
© Polypip
Reducing waste along the supply chain o ' e




Chemical Waste Operations

Y 4 wnuRmmannsnsIanenUseinnvoads
una

voadsnno s fuRNT

|
v v

/ dafugve
vouAvasiaiuas Yaquuiiauansiail MeuzUudiou

7 W

FuunUszimiuasseiuauthudunsie

!

Maniazom — Reuse/Recycle

‘ 4 4 L]

: - = -
YouAsTuUNI8F TaUAEVNAIIND YoaEsTuns Y voAnaTiay
Uninnouita '
A
e vzl Fitinves {'- -waq:ﬁﬂ *
o vigtits - e e e e e o] . e v hemmmmmm—————— »| voas vaudY
wihenu (e aod oo || Aifluansiiedu
3 . " ARLiaEUNIE il furfumdad
gquavamly oy uas )
v
ailudunse v l v
fiouiia) fdalasnsen answnsY AR S -
o wled =
- T fnn #il
wioousinvoi o Y,
g s dAninnuusing d ALAUITLUR
A 4 1] - = —
- - v - QUL 12179 15 Woaud (Ua.)
L a e - '
vowdvivaandnnguls vowdyivan duq Uouddamisiaiin pmnzaLee ﬁﬂ L9 Eﬂ,u 13 §|J
|
4 vaaAs Ly
Wuan 30-70
r v l l ‘Ll.’]ﬁ e = e 1
neju N naas ; 3 e nauNIA/ v ; : ﬂr]ﬁLﬂUéU EJQJ Lﬂll
) g i ndyaani ! } el Triannsawnlwile +
Teolud Usen Asounso A Tane a -. PR e~ ]
¥ v maiiasudeuduitiiudune mlg\l LAUNY a 1
e W ) Ve ) [-¥)
a@seniuman | | dudsniuidn Wdoas LU a5 Wislavneutn T
y v v v v A 1] “
Ve e o N & ar = T T )
dsdnividavendeiillueygngndos uas voaunl s fdalagdausdnivida smszuu
camce o o . " » R .
sMsmMdritnzaumovoudsuseinmiu Tuaygn luoygn SCIARESRUssnmAuTiudunsieaaly




Chemical Waste Operations
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Chemical Waste Operations
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Chemical Waste Operations
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Chemical Waste Operations
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Chemical Waste Operations
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Chemical Waste Disposal Guideline

Inn .
S Organic Solvent
aqueous waste
e Acid (pH<4) e Chlorinated '« Compoundswith |« Lightly
e Alkali (pH>10) transitional metals contaminated
Example: DCM, N i
soluble Chlorobenzene etc. e Cyanides empty vials/centrifuge .
inorganic salt e Mineral oils and
o Alconal e Non-Cholronated hydrocarbons
; e Poisonous
containing salt Example: THF, ethyl N
(i acetate, hexane, organosilicon
e Hypochlorite toluene, methanol, etc. compounds
solution  Metal phosphides
e Fine (tlc grade) e Phosphorus
silica and - element
: e Fluorides and -
alumina . % nitrites. i
These chemicals should A
be washed down with T— SCIN203
excess water.




Waste Management in Lab

v’ No refill into the stock

v/ Minimize the amount of waste

4 Following the SDS for treating as a chemical waste

4 Separate between solid and liquid waste, equipment with chemical contamination
4 Labelling is one of the most important things for waste management

v Avoid to generate an unknown waste, if occur must be labelled as “unknown”

v Secondary containment is required for certain waste types

v Hood is a working place, not waste containment, except volatile wastes

v Certain condition and placement must be available for waste collecting in
laboratory

v Particular amount of waste accumulation should be submitted to MUSC waste
disposal

SCIN203




Chemical Waste Operations
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Chemical Waste Operations

HAZARDOUS WASTE

Contents: (No Formulas or Abbreviations)

HAZARDS GHES S EERRE SRR
OIGNITABLE COTOXIC [JCORROSIVE [OREACTIVE

[JOXIDIZER OTHER:
DATE CONTAINER WHEN FULL OR READY FOR PICKUP

f | BLD. DEPT. RM
MANAGER: TEL.




HYDROCARBON 7. BASE
HALOGENATED 8. OXIDIZING
INORGANIC 9. REDUCING

HEAVY METAL 10.UNKNOWN
HIGH TOXIC 11.SOLID CHEMICAL
ACID 12. Anruziutlen

Chemical
Waste
Operations
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Fun: Accident responses
and Emergency plan
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Preventative procedures & safeguards




Preventative procedures & safeguards
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Mabhidol University Emergency Response Team R ==
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Fire hazards

Common causes of fires in l[aboratories are:
1. Electrical circuit overloading
. Poor electrical maintenance, e.g. poor and perished insulation on cables
. Excessively long gas tubing or long electrical leads
. Equipment unnecessarily left switched on
. Equipment that was not designed for a laboratory environment
. Open flames
. Deteriorated gas tubing

. Improper handling and storage of flammable or explosive materials

O 00 N o »n &~ W N

. Improper segregation of incompatible chemicals
10. Sparking equipment near flammable substances and vapours

11. Improper or inadequate ventilation.

SCIN203




Fire hazards

* 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.

Table 15. Types and uses of fire extinguishers

TYPE USE FOR DO NOT USE FOR

Water Paper, wood, fabric Electrical fires, flammable liquids,
burning metals

Garbon dioxide (GO,)  Flammable liquids and gases, Alkali metals, paper
extinguisher gases  electrical fires

Dry powder Flammable liquids and gases, Reusable equipment and
alkali metals, electrical fires instruments, as residues are very
difficult to remove

Foam Flammable liquids Electrical fires

SCIN203




Fire hazards

KNOW YOUR FIRE EXTINGUISHERS
LABEL COLOUR CODES

DRY HIg {3 5 3 vaPoURISING
POWDERY Giovor [/T\(HM ecrmaion

SAFE FOR USE ON A SAFE FOR USE O SAFE FOR USE ON SAFE FON USE ON A SAFE FOR USE ON A
/ WOOD. PAPER f WO00. PAPER FUAMMASLf w000, PAPER { A
TEXTILES TIC TEXTRES £TC LD FIRES TEXTHES EFC

SAFE FOIR USE ON
FLAMMEBLE
LU0 rIRtES

- B8
0O NOT USE 0N “ SAFE FGR USE ON > ] SAFL TOR USE ON
FULAMMARLE &t

@ LIVE ELECTRICAL EQUPMENT . T Pk + ELECTRYCAL FRES

DO ROT USE ON SAVE 108 USE O% LAY DO NOT USE 0N

FLAMMASLE LIGUID Pes GASEQUS FRES - WOOD, PAPER. TEXTILES E1T

DO NOT USE O BAFE FOR USE ON 00 NOT

FLAMMASLE RETAL FIRES FLECTMCAL FinES NOLD HORN WHEM OPERATING

= -*\
@

BB SAPLFOR USE ON pe
% f FLANMNAELE n
LIOUID FNES
DO HOT USE O SAFE FOR USE ON o
LIVE ELECTRICAL EOUPMENRT GASECUS FRL3 -
00 NOT USE oM SATC 1OA USE ON
FUAVMAABLE WETAL FIRES ELECTRICAL FIRES

O
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Fire hazards

Type

CLASSA CLASS B CLASS C CLASSD Electrical CLASSF
Combustible | Flammable Flammable Flammable Electrical
materials liquids gases metals equipment |Deep fat fryers
(e.g. paper & | (e.g.paint& | (e.g. butane |(e.g.lithium& |(e.g. computers |(e.g. chip pans)
wood) petrol) and methane) | potassium) | & generators)

Comments

e i

Water

Do not use on
liquid or electric
fires

Foam

Not suited to
domestic use

Dry Powder

Can be used
safely up to 1000
volts

CO2

Safe on both high
and low voltage

Wet Chemical

SXKKSS

QXXX XK

Use on extremely
high
temperatures




Fire hazards

HOW TO USE A FIRE EXTINGUISHER

Pull the pin
in the handle

=

Aim the nozzle
at the base
of the fire

Squeeze the
lever slowly

IIIIIIII

Sweep from
side to side

http://www.sahaplus.com/?cid=826760&subid=172609
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Fire hazards
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Fire hazards
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Fire hazards FIRE
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Fire hazards FIRE
1. aunsalusamsiwadlug (Pull station)

el | e

2. idassuudedayanaswaalvg
Swluiid (Fire alarm control panel)

R 4. gunsalnaduaiuln (Smoke detector)
3. aunsaipsaduanusou (Heat detector) ,

=

5. aunsalsinnszualniin (Breaker)
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Fire hazards FIRE
1. aunsalusamsiwadlug (Pull station)

el | e

2. idassuudedayanaswaalvg
Swluiid (Fire alarm control panel)

R 4. gunsalnaduaiuln (Smoke detector)
3. aunsaipsaduanusou (Heat detector) ,

=

5. aunsalsinnszualniin (Breaker)




Preventative procedures & safeguards SAFE

NANMLAZDNANMDNLAU
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Workplace First Aid Guide

1. READ ME FIRST

4. GETTING HELP

7. CIRCULATION

0. BLEEDING

This Qe & dosised 0 help you and Your
cofeagues 15 samranes e

radned he

oflen

Fored 0t Who & the sormnated

Detupatonad Hewn
Vet Akser { Apporcied Barson's sadmnsion
The romarmnt Firt At B s locaes o

Tho neerest Eyowash Stalon i 0osted i

Lisstyl rumoers

+ ELECTRICITY

+ FUMESIGASES

¢ TRAFTC

+ MOVING MACHINERY
+ FALLING DEBRIS

EXAMPLE: BUILDING ON FIRE
ACTION

1 Ensure that you are sware of the member of casusiiies iovoived
12 Find out i sysne hes sy FIRST AID inowiedge

12 Utibse bystanders to: coll THE EMS, comdoet the casuaityle)

44 Above il wtay calm

LIt Mo roceever and wak tor & hading tono. Dkl 956 1 112 The Cperator wil ank
Yo Which service you require. Once you fave staled “Ambrulance” pou wil be

conencing 10 ambutancn control, Tha npecaior wit sk you 5 el i of Susshons

M8 ¥ noone responds. DO NOT Mave the casvaily bat o on 10 sssess e

BE PREPARED TO:

£1. Contrm your telephone numbe:

12 Give an accursts description of $e Incident and casusity's condifion.
inform Shem # casualty is breathing of not.

1 Give your axact becation and iform of eny hetards

w4 Assist the amtulance Grew by arvanging for 2
coleagus o mest them sulside your place of
work

0O NOT Mong e o any s19e OF M0 CONVErAINO.

The seretor i fermmrale (e tabl e

aprapnete

CALL FOR HELP

1 wone, ol for help If somecne
Mk theem 1D oy with you W
Arway sv B

wnd with the o

FOR AN UNRESPONSIVE CASUALTY
OFEN THE Afway
Lock in the mouth to ensure thare are no cbiviows chatructions
1 Opon the airwiry by Niting the chin and titing the head back. This will
froe the tongue from the back of the throat.
1) ¥ necispieal ingury s suspecied
put orw hand on the stomach
90 foul It 8 rises and talls
This indicates normal
traathing

3. RESPONSE

6. BREATHING

Yo T Gichkdy avees
On oPOen 1ar

Yralen 10 be passed

CHECK WHETHER THE CASUALTY IS CONSCIOUS
21 Ask "Open your syes If you can bear me” and call their name if known.
22 Ash i beth the casualty’s eaes 10 opern thak ayes.
21 Ofter a mild stimuius by shaking casuaity’s shoukiers
4 D0 NOT move the casualty unfess the savironment or

situation in dangarous

“Open your eyes if
you can hear me?”

ASSESS FOR BREATHING

£1.LO0K for the rise and fall of the chest

T2 LUSTEN for soungs of breathvng soar 1o B face
for beeath on your chaek.

84, Cuery this out for up to 10 seconds.

BREATHING NORMALLY

+ ¥ bresthing is presant go straight %o the
Unconscious section.

NOT BREATHING

+ ¥ the casusity is not breathing
sommally, call for the
Emergency Nedcal
Services (EMS) or ank
poople neartry 1o call
Commence full Cardio
Pumonary ResuscEation
{CPR). Plus ash for o
DEFS

8 TR

TO COMMENCE CPR
PO AN UNRESPONSIVE CASUALTY
&1 Erurw the caxualty is on 2 Arm, fist sertace
Give 2 rescue breaths,
12 Place the hee! of cas hand cn 1op of e other
0 1 contre of the casuality's chost.
11 Compress the chest [masimum depth of
appeonimately 5-60m) 39 times at 2 rvte of
100-128 compresaicns per minute. The comprensions and releeses
shosid take an equal amount of time
04 After 30 compresaions, open the arway sgain usisg hasd tiuchin (1
21 Sedd the nostrils with your Sumd and Soeefinger
6 Dlow steadiy Inlo the mosth untll you ses the chest rise, 3 escus
beaomha, blow n for 1 second, 2 breaths within § seconds.
17 Ramove your mouth to the side and let chest ~g
il mhate some fresh alr, when Seeathing for =
he casualty
10 Regoat 50 you have given 2 affoctive rescse
Erustha in total within 8 seconds
18 W chest does nol fise afer Do second beeoth,
90 back 82 M) comprussions then try sgein (
with 2 beeaths
10 Haturn your hands 1o the correct position on
the chest and give 3 further 39 chest compressions
CONTINUE WITH CPR UNTIL
+ The cascalty shows signs of recevery
+ Emergency services arrive
+ You become exhausted and unable to continue.
+ The stuaton changes and you ame now in inmediate danger.
+ An penan gronounces iife sxtinct

Use an AED (Automatec
¥ ovwas

NCONSCIO

IF THE CASUALTY /S BREATHMING NORMALLY

TURN INTD THE RECOVERY POSITY

1. Check for 3y ofher obvicus Inguries

1 Remove shamp cbjeces from
pockets
Tuen She canualty inlo Se recovery
postion
Place the nearest am ol 2 right angle (0 he
tody.
Oraw the furthest arm across the
hest and phace he back of the
hand scross he cheek. ()
Koap this hers whilst you ratee the
furthast leg by grasging the top of
the e |y
Garty pull on the knws 30 St e
Casuaity pivets ovar oo their side
tacing you. ©y
The Caswaity sheuld be fuly over
and stable
Re<heck ma airmay, Breathing and
circulaion
Oraw up S log ot & 99 Segrem
anglo {
Chech for continued deeaming
i Send someans fo riag 999 /112 or If you am alons, laave the

ardd follow pron

1. Pyt on gloves.

S2 themn down

3 Expose the wound and vievate e arve #
posaie
Examine Be injury - f soy foreign cbjects are
presant leave Bem i place and dress around

s Apply ditect prassure aver the weund to stop
the Blseding
Open o dreasing o
he injury
Apghy firm peessurn
Secure the dressing

b Apply | deesaing 3t & time up to & maximum
o2 ¥ blood seeps through Both aressings.
remove them and spply & few dresang
¥ desling with a limb, keep the affected part
elevaled. o)
¥ your casualty has lost a cansiderabile amaum
of blcod By mary start 1o
sanibet sigm of shock.

1 Lay your conscious
camualty down, conmsrve
Sady heat and e the
s, Py

11 Reassoon

11. FRACTURES

1 Inetruct the casualty (o remain s8il. support Be ares and keep it stil
12. 00 nol sttenpl 1o mave the affected part.
13 Examion B injery for sy Bood loss - treat this Sest
84 ¥ any bone protrudes from the infury do not louch It, If blood loss s
avident bulla your dressings vp around it remor than over i
£ The casualty will find the most comioctabile positon and will not be keen

16 have the njury towshed “
; ¢ ' A

¥ the casusity canmot

el place & Ry over

Mantan a stable condbion for
themselves you may provide
nnintance o stabilne the
njury Wi your hands.

Call e 9909/ 112

¥ deating with a chamical Durm wash the
atfucisd area with plarty of weter conaull
COSHM, sasering you do not wash the
ehermcal ento wnaMectod parts - seeh
medical sid

Nonehermical bums shouM be inmersed
n cold renrng water for & minimum of 10
minates (any constricting Bama soch as
walches should be remeved)

Once cooled the burn shoukd be covered
With & steriie dressing {moo-Neity|

Redor tn madical

DO NOT
Apply Ugh ‘Thly’ drwasings
Apply lotiens, antmants o creams
Memove damaged skin or Burst Sitsters.
Apply Dutier, marparine or lats

L

%

1. Ensure the situstion presests no hazard, #
# dows, cormtain or neulrabes the hazsrd 1 F

@

A © Safety First Add Group Lig 2011

The information contained in the poster is for guidance only and should net be used as a substi

casuaity and ol 999 1 112
bt Ve grsed waining




BASIC LIFE SUPPORT

BE A HERO.
SAVE LIVES

First Aiders

VA 5 steps
You o First Aid i
Readiness N

Equipment

A

A
nrvfliz
First aid is for everyone, D

activities

everywhere

First Aid
Procedures
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BASIC LIFE SUPPORT

Chain of survival

. Nolan J. Resuscitation 2005;6751:53—56
Chain of prevention

Smith GB. Resusgm%zom; 81:1208-1211




PO -

O 00> ¢ /D O

Basic Life Support Chart

DANGER

Ensure the area Is safe for yoursell, others
and the patient.

4
RESPONSE

Check for response - ask name - squeele shoulders,

No tespoase Resprase
‘ ® Make comfortable
* Manitor response

SEND FOR HELP

Call for an ambulance or ask another
preson to make the call,

4
AIRWAY

Open meuth—if foreign material prosent, \
Place In recovery position. Clear alrway with flagers.

BREATHING

Check for beesthing—look, Nsten, foel

Not normal breathing  Normal beeathing

Start CPR * Place In recovery position
‘ * Monitor breathing

CPR

Start CPR~30 chest compeessions : 2 beeaths.
Continue CPR oatil help arrives or patiead recovers.

' ]

DEFIBRILLATION %)

Apply delidrillates if availabie
and follow voice prompts,

L

20 minutes

Run cool water at
low pressure over
burn for 20 minutes.

Remove clothing
and jewelry from
area after rinsing.

DO NOT

attempt to
neutralize the
chemical.

¥

DO NOT apply
ointment or
other topical

Gently wrap area

with clean cloth or
sterile gauze, if
available.

Bring the chemical
information with
you to the doctor.

/}

Ve 3015 2
© 2013 faleersne " CIN20



Cardiopulmonary resuscitation

Cardiopulmonary resuscitation, known (* - )

) CPR is as easy as
as CPR, is an emergency procedure that c A
combines chest compression often with — -

artificial ventilation in an effort to manually
2 Q @
II

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 compress,ons A,,way Breathmg
those who are unresponsive with NO | ‘oo’ bacondimimocin —* reueosaine
breathing or abnormal breathing, for Ameican Hoart @3

exam p I e; d go Na I res p i ra t i ons. \ ©2010 American Heart Association 10/10DS3849 Learn and Live /

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 permangétit’brain damage.
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Cardiopulmonary resuscitation

CPR

|i )“lldl\l"!.:,(- \




CHOKING
Signs of choking

® The person has hands clutching his or
her throat, unable to breathe or talk;
or skin, lips, and nails are turning blue,

Perform abdominal thrusts
(Heimlich maneuver)

@ Stand behind the person. Wrap your
arms around the waist.

@ Make a fist with one hand. Position it
slightly above the person's navel.

@ Grab the fist with the other hand. Press
hard into the abdomen with a quick
inward and upward thrust.

® Perform 5 abdominal thrusts.
(Heimlich maneuver)

@ If you are alone, perform abdominal
thrusts before calling 911. If two
le are available, one can call for
p while the other performs first aid.

@ If the person becomes unconscious,
perform CPR,

Clear the airway of obese
person or pregnant woman

e Place er hands a little higher than
normal.

® Proceed as with the Heimlich maneuver,
shoving your fist inward and upward

quickly

@ Repeat abdominal thrusts until the
blockage is dislodged. If the person
becomes unconscious, perform CPR.

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.

7 A -~
5x back blows 5x chest thrusts
S g \ | I
e /\’ ) . | =

‘ t-’\/\/f/‘&

& alfernate

e Stand behind the person choking

* Place your arms around their
waist and bend them forward

e Clench one fist and place it right
above their belly button

e Put the other hand on top and
pull sharply inwards and upwards

* Repédt'this up to five times.

CHOKING




First aid

First aid manual

Bandages (different sizes)
Gauze (different sizes)
Ace wraps

Tape

Tweezers

Nail clippers

Scissors

Antiseptic wipes

Instant cold compresses
Tweezers

Pairs of non-latex gloves
Safety pins

Tooth preservation kit
Splint

Flashlight

Blanket

Contact lenses, saline, and case

|| Tylenol

Motrin

|| Benadryl

Hydrocortisone cream
Triple antibiotic ointment
Hydrogen peroxide

Aloe

Calamine lotion

Syringes for oral medication
Thermometer

Nasal bulb suction

(o splints

cotton applicators

adhesive bandage

gauze roller bandage

17
4 >
ol

lweeze rs

antlseptuc W

2

-

Ne
{:
roxide

.
e

v
p

“ﬁ scissors
A /

mation for family members

~
Gauze roll Istant cold pack Elastic bandages
and pads
Bandages \ : , Emer ency
\ "‘. _ § blanket
@hermometer
Antiseptic
Adhesive . Triangular wipes
TEH5 * Safety pins é’ bandage \
N\~ /
@ First aid
manual
Smssors
Gloves
cy contact mformatlon/
mmﬁg 4 Tweezers
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First aid and
wound dressing
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First aid and wound dressin




Bandaging .
Hand/Foot Arm Slmg
Q
1. Two straight g\r_L 1. Triangular
turns at wrist; — | bandage with

inside to outside \ longest edge

; ® _ over forehead
2. Diagonal :
bandage from -
thumb to little v - 2. Cross over

finger = “long tails”

1. Bandage
between body
and arm; straight
edge lies on
uninjured side

2. Tie lower end

] using firm to upper end
3. Bandage | pressure
across front of 5
fingers : & -
& 3.Tiein 3. Casualty let go
middle of of arm once ends
4. Bandage & forehead secured
across back of 3
53 = Secure_ 4. Fold over
spare end with pointed end

5. Repeat turns safety pin.



BLEEDING

® Apply direct pressure to the wound using
a sterile gauze pad or clean cloth.

o Elevate the injured area above the level
of the heart if there is no fracture.

@ Cover the dressing with a pressure band-
e. If bleeding does not stop apply
al dressings.

o If necessary, pressure to the artery
Md\yourw

BURNS

o Stop the burning. Remove the person from
d:psourceofmebum

® Cool the burn. Hold burned area under cool
(not cold or icy) running water or immerse
for 10 to 15 minutes. cool compresses
if water is unavailable.

@ Cover the burn. Cover burn with non-
adhesive sterile bandage or clean cloth.

® Prevent shock. the person down and
elmratzeﬂmlt!ngsl'ay

FRACTURES

@ Help the N'thetilredma
St:opa by a pressure
o ebafa%geu‘deangc

© CMck for feeling, warmth and color
below fracture.

@ Immobilize the injured area. Apply a soft or
hard splint above and below the fracture.

@ Apply ice or cold packs and elevate.

@ Treat for shock. the person down and
elevate the legs. i

First degree
burn

Second degree

burn

Third degree

burn

SCIN203

Head tilted
forward

Squeeze firmly
above nostrils

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 anice 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




R - Rest

I - Ice

C - Compression
E - Elevation

R - Referral

SPRAINS

@ Rest the ankle or injured area.

o ice or cold packs (wrap in cloth or
:t?tpgodw under topprotect thg skin),

Co elastic
® Bandage sround the imurcs arce,

@ Elevate the injured area above heart level
to reduce swelling.

EYE INJURIES

¢ Don't rub the eye.

e Fora for?n particle such as dirt, sand,
or sliver of wood or metal have the person
pull the upper lid down and blink
repeatedly.

@ Flush the eye with water.

® For chemicals in the immediate
wngw:ho eyes with mm y

SHOCK

@ Help the person lie down on his or her back.

¢ Elevate the feet about 12 inches. If
raising the feet causes fmin or further
injury, keep him or her flat.

® Check for signs of b , cou X
or mm:n‘g. and if absent Legin Ehpgg
@ Keep the person warm and comfortable.

oTwndleg'ecrsononhisorhersideto

nt ing if th its
SINZmﬁ'omme e;.)ersonvom or




First aid and wound dressing

A Sen
1 2

™ = -
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Gl nNIeUaa e I valssls | '"’ WM
Tueaeelwviud oiia JuiDanuRi S gniniden, Tisuly A ‘nmn'l\lun nhnewels
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Wil Jedlmeananaiuin wisad Amer LA Wusewsleion,
winWsaslveenannegnlis caFuhasane g

Turn off the source of electricity, if possible
Begin CPR if no signs of circulation,

such as breathing, coughing or movement

=i

Try to prevent the injured person
from becoming chilled.

SCIN203

Apply a bandage.
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paieylszaitnu MEDICINE

WALy

N imdiuiieg,

misuse
unknown

i

USIlﬂnU”lé']U“LUa Us:lnnaqra’“wa = — = explre

are too old, too strong, or too weak - d eg ra d e

aren't FDA-approved i —
aren't made using safe standards = — S|de effect
aren't safe to use with other medicines or products A ———

aren't labeled, stored, or shippegd gosrectly
may be counterfeit




auRANISI
(Incident)

auR IR
(Accident)

nu1ehiv anwunisnd Newo: nSe mureiv manisailidous:avAnenoinn
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WHY Incident

REPORTING Incident Report

WORK

MATTERS report

1. Awareness of
threats

Q¢ . investigation &

It raises organizational awareness about
the different threats to safety. Without
the channel of communication provided
by incident reporting. these threats
could go unnoticed and unresolved.

2 Detailed Facts

2. Encourages
improvement

Incident reports indirectly ask an
organization what it's lacking. It
provides real-life data that can be
used to assess which measures
need to be implemented for the
organization to level up.

3. Inspires urgency

An incident report is a legal document
that prompts organizations to take
immediate corrective actions and
implement preventive actions to avoid
future recurrence. Make sure to get
witness testimonies when writing an
incident report to support your
documentation.
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Incident investigation & report Incident Report

Report Details
Date Report 26-Dec-17 Recorded by Larisa Tomanchiuk
Incident Number Gen-223-TAS Hole of Recorder  |Safety Supenisor
Incident Details

Conference room #204, Building
21-DecA7 Location of Incident|B, Hightower complex, Perth,
Australia

Date of
Incident

Incident Type  |Equipment MalfunctionfStatus of Incident  |In Documentation Process

During a status update meeting between the PM and the SAFP SME's, the
built in projector stopped working. A helpdesk tech was called in to bring in
a replacement projector, and the one that was brought in had a short power
Incident cable. The PM tried to connect it to a wall power socket, and while doing so
Description dragged it a few inches on the table. The projector collided with an open
coffee cup which was lid-less, causing it to spill on a laptop belonging to
Grace Wozniak. The liquid caused an electrical malfunction, and the laptop
stopped working as a result.

Involved in the Incident

[Name Role E-mail Phone Number
Grace Wozniak |SAF MM SME Gwoz@example co|1-202-551-6391
Majib Patel FProject Manager MNpat@example con|91-55237-88456
lay Banes IT helpdesk Jbanes@example o 1290292231017




COVID-19 )
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Emergency Call
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Risk level Educational Affair Division

Faculty of Science ) %) ; :
Dept of Disease Control Hotline 1422 Mahidol University ML Distancing
L / - | ~
X Find Bed in BKK & Vicinity IQUSEBESERITONU
Hotline 1668, 1669, 1330 |
P e
' n  Mask Wearing
Contact Educational Affair via Line @03dymyje =Tz AN dURMNaUUE
Provide the following information ':.:-‘ dris: (a2010a7 &
X Student ID KX Name-Surname X Tel "
* * * - |
BSc, MSc, PhD Program Department H .* % Hand Washing
* Living place X Risk level * Symptom awiauae 4

required to make an appointment to Golden Jubilee Medical Center
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ununaaAInsdnvianidiuy (EMERGENCY CALL)

IiARNLAU A LINENANFANS gNB150UY
(Emergency)  (Faculty of Science) (Public)
Wusi (FIRE) 02-201-5999, 199,
02-201-5990 02-354-6858
LG A U116 318l 02-201-5990, 911 (dra9)
EEMETRTETE 1 02-201-5999 199 (suq / dnsidaunam)
sganiiens?a (weu1'ln) 02-354-6957
(POLICE STATION)
SORNLAU 02-201-5023, 02-201-2819
LI Renem) 02-201-5020 it
(snaminudidag @ IRWITIANIANTS)
| (OFFICE HOURS)
dauanidu 02-201-5999,
(UTILITIES SERVICES) 02-201-5337
d151aiis lua 086-746-9206 (Mr.sumet),
(CHEMICAL SPILL) [02-201-5999

SCIN203




Remember...
Safety First!

— Safety and Occupational Health
@ SCIN203

- e
® -t '.:-:;_.J.&L - .
Assist.Prof. Dr.Adisak Romsang
K610 @ MUSC (EBI center)
Tel. 5962 Email: adisak.rom@mahidol.ac.th
SCIN 215




Thank you REFERENCES
fo r yo u r att e n t I O n Mahidol University (COSHEM)

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

* Questions and Suggestions

Thailand Laws and Regulations

e are warmly welcome... it sl e e e
/

https://www.labour.go.th/index.php/en

/hm9/catesory/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

SCIN203

Adisak Romsang
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