Laboratory Safety in ICMS
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ICMS [ SKL-QRCM(UM)

E-mail: DorianNG@um.edu.mo
Office: N22-6029
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Something you should know:

1.
2.
3.
4.
5.
6.
7.

General Personal Protective Equipment (PPE)
Safety Facilities in ICMS

Chemical Safety

Biological Safety

Hazards in ICMS

Waste Disposal

Public Health & Hygiene



Mandatory

Workplace Specific

o

O

Safety Goggles

Cf

Head Cap or Hairnet

O

Hair in Ponytail

Cf

Gloves

Cf

Face Shield (UV)

O
Heavy Chemical
Resistant Gloves

Longsleeved,
Fastened Coat

Cf

U
Heat/Freeze
Resistant Gloves

O

Long Pants

Cf

Enclosed Shoes

Chemical Resistant
Apron (PVC)

O

ESD Shoes



Strictly adhere to proper attire before entry

S

Tied-up hair
(For long hair only)

Long Pants/Trousers

No untied long hair No Shorts/Skirts No Open Toed Shoes
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Goggles/safety glasses

Mask (Optional)

Head shield (Optional)
Ear plug (Optional)
Lab coat

Gloves

No -toes shoe

é é

are going

oggles -Protect your eyes
9 -Must be worn during ALL labs

9|OV03 -Protect your hands
-Some labs require gloves

lab coat -Protect your skin and clothes
-Some labs require a lab coat

-Protect your feet
-ALL labs require closed-toe shoes

ntroduce you what we have



Goggle Box:

- Near the door in each general lab

- For Public use, please clean & return the goggle after use




Safety goggle

A Model: 3M, 1611
A Polycarbonate
A Reduce UVA and UVB radiation




A Examination Gloves (Nitrile? Latex?)

Nitrile gloves
(no powder)

-7
| £

Chemical Resistant Better
Puncture Resistant Better

Touch Sensitivity

Comfort & Fitness Good
Allergy No
Bio-degradable No

A Heat Resistant Gloves (heat contact up to 180c)

Latex gloves
(no powder)

Good

Better
Better
May be

Yes




PPE for liquid Nitrogen (LN)
A Cryo -gloves
A Cryo -apron
A Face -shield

Use: Liquid Nitrogen, -195¢
Location:  7F Liquid Nitrogen Room




Mask:

Surgical Mask
(Not in stock now)

N5 (spill kit)

U help block largegparticle
droplets, splashes,
sprays, or splatter that U
may contain viruses an
bacteria

N
—_—

//_'
““
g N —

Protect against certain airborne
biological particles

Filtration against certain non-oil
based particles

»
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reduce nuisance levels of
organic vapors Organic /
Acid vapor




Absorbent pillow
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Spill kit Nitrile Gloves

Absorbent sheet




A Medical Waste bag A Biological waste (Biohazard) bag
A Hazardous waste bag A Red
A Yellow A Auto -clavable
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WYK Universal safety sorbent

] ' ' YA,
A Use on olls, acids, caustics, solvents and toxics ‘ A ®

A It leaves surfaces 100% dry which reduces slip
and falls
A NOT for use on Hydrofluoric Acid ( ) SORBE‘Q I

Universal
(WYK) '

NGy Sorbent
gﬂ.’cw ; Safe to use on acids¥*, caustics,
SEe— oils, solvents & toxics

<€:N:(3! for use on hydrofluoric aci:d:.: T

ENVIRONMENTALLY
FRIENDLY

Y - i )

A SAFETY SORBENT
L YT
g




Something you should know:

1.
2.
3.
4.
5.
6.
7.

General Personal Protective Equipment (PPE)
Safety Facilities in ICMS

Chemical Safety

Biological Safety

Hazards in ICMS

Waste Disposal

Public Health & Hygiene
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. Safety Facilities in ICMS:

Emergency / fire alarm

Fire distinguisher

Fire blanket

Fire proof door

Fire evacuation

Goggle box

Emergency button

Eye wash and shower

First aid box

UV lamp (depends on the room)
Oxygen & Flammable gas detector
Spill kit

Exhaust arm

Chemical Hood

Biosafety Cabinet

Placard

Waste Room
é

EMERGENCY
DOOR RELEASE

58
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< Safety Facilities >
I You need to know their location !

We are going to give more details for the below items in ICMS

Fire evacuation route

Goggle Box

Placard & Emergency Contacts

First aid box

UV lamp (depends on the room)

Oxygen & Flammable gas detector

Spill kit

Exhaust arm

Hoods (Chemical hood / Biological safety cabinet / Ductless hood)
Waste Room ( to be introduced in the Waste Chapter)



Fire Evacuation:

A

Inform your colleagues

Leave the laboratory ASAP, follow the evacuation route.
Do not use lift

Go to the evacuation assembly place

Report to the fire warden
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EVACUATION ASSEMBLY PLACE
RBRBNS R,

BRI+ "R
Research Building N22

THIBEREZEN (DFliEeXFiR)

Back of Admin Building
(Near Avenida da Vitoria)

! RRRMEANE
Evacuation

Assembly Place




Fire Warden

Building Floor Room Name of Fire Contact
code Number Warden

N22

N22

N22

N22

1, 2/F
(side
building)

5/F

6/F

7/F

8/F

1043

7005

6029

7005

6029

Jeff PONG

Weng LEONG

Sherry WONG

Chris CHAN

Keith KEI

8822 -4875
JeffPong@umac.mo

8822 -4699
Wengl@umac.mo

8822 -8048
Waisanwong@umac.mo

8822 -4880
Chrischan@umac.mo

8822 -4671
KeithL@umac.mo

20
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Placard & Emergency contact: (Lab Contact Person)




Placard & Emergency contact

Security Centre UM 88224000/4126
Medical CenterG002, GF, UM Sport Complex 88224123
Emergency (ambulance service) ( ) 999
HospitalConde deS&o Januério ( ) 28313731
i?gj;i?ﬁgcy Station of Hospital Conde 28992230
Health Centre (Nossa Senhora do Carmo) 28500400
Health Centre (Jardins do Oceano) 2881-3089
Kiang Wu Hopsital 28371333
Kiang WuHopstial TaipaClinic 82954002/1017

For the details, please visit the web site of HSEO: https://hseo.umac.mo/health-and-hygiene-affairs/
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Emergency Procedure

1.
2.
3.
ICMS: : : (Placard)
: 8822-4000 / 8822-4126
HSEOQO: 8822-4235
3.
4, :



WHAT DO | SAY TO UNIVERSITY SECURITY OPERATOR

“l am at University Macau and | need help” (#2729 K £ » & E & Koh)

Your name (45 849 % 5 =)

Your location (41 P 42 &4 30 25) (Building code ¥ F 4% & Name £ F % ##)
Floor(# &) & room number (% [ 3545)

Leave your contact number (§ T 1 &9 5 4& 55 45%)

Provide Details about (4% # LATF &93% 4a T4 )

v
v
v
v
v

During a University emergency go to https://go.um.edu.mo/qow5qgra3 for the latest information. E ﬂ'im

Injuries (1% )

Fire ( kK 3%)

Exposures (substance name) (Frea Z2 b2 % 4 #)

Hazardous spill (& % 3 4)

Risk to other people in the building (¥ K R e e AP R B E)
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First Aid Box

- Next to the Eye Wash / Safety Shower
@ Laboratory Hallway

Contents:

Saline

Bandage ( )
Alcohol cotton sheet

Triangular bandage

Cotton ball

Adhesive tape

lodine

Wound dressing
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- Rinse with plenty of water for at least ten minutes
- Seek immediately

Eye wash E———— 0



Oxygen detector:
@near breathing level

Flammable detector :

- Hydrogen,

- LNG Liquefied natural gas (the yellow pipe)
@ near the ceiling, Lighter than air

Gases you may find in ICMS:

He, H2, N2, Liquid N
mixture gas (eg. H

2, CO 2, Liquid CO 2, Ar, Liquid Ar, O
2/02) , etc.

2, Compress Air ,






Exhaust Arm:

- Provide a weak exhaust at the top of the open bench area
- Avalve to slightly adjust the exhaust flow rate
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Chemical Hood / Fume hood /

A Use:
A device for protecting workers
when working with flammable,
vol atile or toxic

Working: 0.5m/s

Stand by: 0.3 m/s (energy saving)
Mute

WPC: water

CA: compressed air

Vac: vacuum

o Too T To o I

A DO NOT just mute the alarm,
contact lab technician when there

IS problem

® Occupational Safety
and Health Administration
www.osha.gov 1-800-321-6742

4 19
4 fe
OSHA 3407

Rev. 10/2011




Fume hood DO:
A Reduce exposure to hazardous fume, vapors, gases, dusts

A Confine hazardous airborne material by diluting it with a large of
amount of air

A é

Fume hood DO NOT:
A Use for storage

Use for disposal of hazardous materials through air dilution
Deal with Biological samples

> > D> P

® Occupational Safety

and Health Administration
www.osha.gov 1-800-321-6742

LA B
OSHA 3407
D!

Rev. 10/2011
G




Fume hood o Proper Use

A Keep the sash lowered any time . (significant energy conservation)

A Keep the sash below your face when in use

A Keep your materials inside chemical hood at least six inches from the sash
opening

A Be sure nothing block the airflow through the exhaust slot

Poor placement of materials Good placement of materials Best placement of materials

N
s

Y ¥ E ® Occupational Safety
4—. and Health Administration

www.osha.gov 1-800-321-6742

OSHA 3407 Rev. 10/2011
DSG




Fume hood o Proper Use
A DO NOT place your face or head into the fume hood

PROPER VIEWING
SASH POSITION

ol ® Occupational Safety
- and Health Administration
. & www.osha.gov 1-800-321-6742
OSHA 3407
D:

Rev. 10/2011
SG



No Perchloric Acid(HCIO 4)/Perchlorate
No Storage

| | Explosive!!
ol =
| "
@ O
@ O|
| O
® o|
a -]
la g
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Y & ® Occupational Safety
J and Health Administration
= www.osha.gov 1-800-321-6742

OSHA 3407 Rev. 10/2011
DSG




Biosafety cabinet: (BSC)

It is designed to protect (1) the operator, (2) environment, (3) work
materials/samples from exposure to infectious aerosols and splashes
that may be generated during experiment.

Biosafety Cabinets types:
- Class |
- Classll, Al, A2,Bl, B2 (The red are available in ICMS)

-  Class Il

@} World Health Laboratory Biosafety Manual 3rd Edition

{ #¥ Organization http://www.who.int/en/



Biological safety 0 Biosafety level (BSL)

- BSL-1 BSL-2 BSL-3 BSL-4

Causing Individual No or Low Moderate High / High /

Risk Serious disease, Serious disease,
fatal fatal

Causing No or Low Low Low High

Community Risk

Effective Yes Yes Yes No
Treatment

BSL -2 samples include:

U Bacteria, fungi, viruses, DNA, human or non -human cells, cell lines,
liquid growth media, etc.

{@} World Health Laboratory Biosafety Manual 3 Edition
% Organization http://www.who.int/en/



A Biosafety Cabinet:

A device to working safely with infectious microorganisms




Biosafety Cabinet d Class | —C

Use: BSL -1 B Lo
Flow: Room air@0.38 m/s > BSC @ LD
Exhaust: 100% of air > HEPA filter >
outside

Protect personnel and environment

Not protect the sample/materials in the
BSC

To o Io Io I»

FOOm air

D potentially contaminated air
[ ] HEPA-filtered air

WHD 02 135

side view

Figure 6. Schemalic diagram of a Class | biological safely cabinel.
A, front opening; B, sash; C, exhaust HEPA filter; D, exhaust plenum.

g@ World Health Laboratory Biosafety Manual 3rd Edition
% Organization http://www.who.int/en/



Biosafety Cabinet 0 Class Il type A2 PN \%
c H
[-"'l. _',\‘ll,I " I?.IILII,D._'.I_":I "ﬂ"’"" AT || . [:l

A Use:BSL -2 e el E
A Flow: Room air@ 0.51 m/s > BSC > AN ﬁf‘ = .
Exhaust H U o

A Exhaust: l
70% of the air > HEPA filter > work zone;
30% of the air > HEPA filter > outside;

A Protect personnel, environment and % L=
samples — [
front view side view
: room air
A More energy saving than the other type [] potentially contaminated air

["] HEPA-filtered air

{@} World Health Laboratory Biosafety Manual 3" Edition
s> Organization http://www.who.int/en/



Biosafety Cabinet d Class Il type B2

A Room air@0.51 m/s > HEPA filter >
BSC > exhaust

A Exhaust;
100% of the air to the outside
through a HEPA filter

A Protect personnel, environment and
samples

A Chemical resistant

@

Il :'x. .7'_'_ F

W 07 254

_J'-u..- ‘_ demmn"
front view side view

FOOMm air
|:| potentially contaminated air
[] HEPA-filtered air

World Health Laboratory Biosafety Manual 3" Edition
Organization http://www.who.int/en/



Ambient Air
Potentially Contaminated Air
Clean Air

Inflow air providing
air barrier and
operator protection .

Biosafety Cabinet 0 Class Il type A2
A Room air@ ~0.51 m/s > BSC

A Exhaust:
70% of the air > HEPA filter > work
Zone;
30% of the air > HEPA filter > outside

A Protect personnel, environment and

samples
A More energy saving

than the other type

Approximately 70%
recycled via downflow

Ambient Air
Potentially Contaminated Air

Clean Air
Inflow air
feeding downflow

Inflow air providing
air barrier and
operator protection

N
—
[ >~

Biosafety Cabinet 0 Class Il type B2
A  Roomair@ ~0.51 m/s>  HEPA filter

A Exhaust:
Allis 100% exhausted

A Protect personnel, environment and
samples

A work with  toxic, volatile Chemicals or

All inflow air is
100% exhausted

>BSC

radionuclides




Modei: 1383 Rel: 1 Type: A2 230V 50/60H;
S/N: 143941 — 13 |Ncm

1300 SERiEs® |




Laminar Flow Clean bench

A Room air > HEPA filter > BSC >
outside without HEPA filter

A Protect samples

A Not protect personnel,
environment

A Not for Biological sample

B Room Air

B Contaminated Air
- negative pressure

Contaminated Air
- pusitive pressure

B HEPA-Filtered Air

-

e rR bt g S gty £
A0y : -

O R E
i)
3
p
R e e i




- BSC-Class| | BSC-Classll A2 | BSC-Class Il B2 | Chemical hood | Clean bench

Toxic, organic

vapor, etc

BSL-1 sample @) @] @) X X
BSL-2 sample X O @) X X
Protect personnel @) @] @) O X
Protect sample

biologically X @] @] X @]
Protect

environment
biologically



Type A1 Type A2 Type B1 Type B2
BSCs BSCs




Other Hood in ICMS

Ductless Hood
Filter type : Absorb Toxin
Build-in exhaust fan

(Room 7009)

48



Other Hood in ICMS (Room 1022, 6013b, etc)

Ductless Hood

Filter type : Absorb organic / acid vapor
Build-in exhaust fan
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< Safety Facilities >
I You need to know their location !

We are going to give more details for the below items in ICMS

Fire evacuation route

Goggle Box

Placard & Emergency Contacts

First aid box

UV lamp (depends on the room)

Oxygen & Flammable gas detector

Spill kit

Exhaust arm

Hoods (Chemical hood / Biological safety cabinet / Ductless hood)
Waste Room ( to be introduced in the Waste Chapter)



Something you should know:

1.
2.
3.
4.
5.
6.
7.

General Personal Protective Equipment (PPE)
Safety Facilities in ICMS

Chemical Safety

Biological Safety

Hazards in ICMS

Waste Disposal

Public Health & Hygiene
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MSDS (Material Safety Data Sheet)

g Science Lab com

Chemicals & Laboratory Equipment 0

Reactivity 0

Material Safety Data Sheet % ’g %{1 % ﬁ *‘4 .EE

Sodium bicarbonate MSDS F o #:32 WME 5 H
Section 1: Chemical Product and Company Ident . %El': ﬁﬁ ﬁﬁ ﬁ-
Product Name: Sodiumn bicarbonate Contact Information: W8 2% © S{5(CHLOROFORM)
Catalog Codes: SLS3241, SLS2446, SLS3868 Sciencelab.com, Ini
14025 Smith Rd. %ﬁxﬁ!ﬁ -
CAS#: 144-55-8 Houston, Texas 773¢
RTECS: VZ0950000 US Sales: 1-800.901 PEMNBERAR M RER : -
TSCA: TSCA 8(b) torv: Sodium bicarbonat International Sales: 1 ;
H inveniory: ium Dicarbonate R
v Order Online: Scienc W BhiE Ea M AEES

Cl#: Not available.

CHEMTREC (24HR Em
Synonym: Baking Soda; Bicarbonate of soda; Sodium 1-800-424-9300 — a E
acid carbonate; Monosodium carbonate; Sodium hydrogen i - hﬁ ﬁ m ﬁ g ﬁ
carbonate; Carbonic acid monosodium salt International CHEMTR HYE
Chemical Name: Sodium Bicarbonate For ¥y as

S HE LR EAG(CHLOROFORY)
FAELH : =8 FH(TRICALOROMETHANE HETHANE TRICHLORIDE METHENYL TRICHLORIDE ¥ORMYL TRICHLORIDE -

Chemical Formula: NaHCO3

Section 2: Composition and Information on Ingr CHLOROFORME ~METHENYL CHLORIDE ~TRIC HLOROFORM)

Composition: LB UHHERRBE (CAS No. ):67-66-3

Name CAS# EEWHEES (RAEAH): 100

Sodium bicarbonate 144-55-8
Toxicological Data on Ingredients: Not applicable. => ﬁ%mﬂﬁﬁ

RE BECELE: B GFERERK - BB - Wk o] 68 % B B AR
Section 3: Hazards Identification B EEpe -

;ﬁt:l:tti:::.i\cute Health Effects: Slightly hazardous in case of skin contact (irritant), of ey EE WEE R EREE PR ELET ﬁ&ﬂﬁ . E‘Bﬂggﬂ!ﬁlﬁﬁﬁmﬂﬁﬂ .
Potential Chronic Health Effects: W EReE -
CARCINOGENIC EFFECTS: Mot available. MUTAGENIC EFFECTS: Not ilable. TERy

DEVELOPMENTAL TOXICITY: Not available. Repeated or prolonged exposure is not kne FEER - RS - ﬁﬂﬁ ~ BASE - mfa M BRE e
PREESE 6.1 I(HEYHE)
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MSDS Contents:

A {L2mEFEEE Product A BTEMAEM Stability

A {tZHRX Composition A FHIEEEH Toxicological data
A BERZE Hazards A HIHRERVEZZ Ecological data
A  ZTRUENHE First Aid A [EEZERIE Disposal

A BEFSEFR Fire data A E#j Transportation

A tEESEIE Accident A E# Regulatory information
A {FERFEER Handling and storage A EEH Others

A BABSEER PPE

A EZ2MPIEME Chemical and Physical Properties



Chemical Storage:

A
A
A
A
A
A
A
A
A
A

Some supporting materials:
A http://www.ehso.com/ChemicalStorageGuidelines.htm
A https://lwww.ors.od.nih.gov/sr/dohs/Documents/ChemicalSafetyGuide.pdf

Label the chemical properly

Know the chemical incompatibility, store by hazard class
(fl ammabl e / acid / corrosive

Store the acids/organic solvent better in a ventilated area

Do not store chemicals on the floor

Do not store chemicals in the fumehood

Do not store chemicals higher than eye level (shelves or cabinets)
Always cap the chemical bottles

Try to borrow the chemical if possible

Consult laboratory technicians if possible

€ éé

/

toxiceé)

A nhttps://lwww.ors.od.nih.gov/sr/dohs/safety/laboratory/chemicalsafety/Pages/defa

ult.aspx


https://www.ors.od.nih.gov/sr/dohs/Documents/ChemicalSafetyGuide.pdf

Label the samples properly:

A chemical name

A user name (do not use short term)

A Preparation date / expiry date

A Concentration: %, M, mol / L é

™ IS/?fZ.»H'

fneal Name ; MM "F““Q (< / { V ZI‘V"

1328, Stk
\ \\
o T J__\;;_:‘ y

Dite; ‘q wly

L
“Rsed by
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Without the correct information will give us a very big
trouble when doing the disposal



Hazard Class

A
A
A
A
A
A
A
A
A
A

Explosives agents

Compressed Gases

Corrosive substances

Poisonous substances

Flammable substances/vapors

Substances which become dangerous by interaction with water
Strong supporters of combustion

Readily combustible substances

Substances liable to spontaneous combustion

Others (electrical)



International Maritime Dangerous Goods Code
(IMDG)

1 0606004

N

7 7



Global Harmonized System
(GHS)

Health Hazard

= Carcinogen

* Mutagenicity

* Reproductive Toxicity
» Respiratory Sensitizer
* Target Organ Toxicity
* Aspiration Toxicity

Flame

* Flammables

* Pyrophorics

+ Self-Heating

* Emits Flammable Gas
+ Sali-Reactives

* Organic Peroxides

Exclamation Mark

® [rritant (skin and eye)

 Skin Sensitizer

* Acute Toxicity (harmiful)

= Narcotic Effects

* Respiratory Tract
Irritant

* Hazardous to Dzone
Layer (Non-Mandatory)

Gas Cylinder

* Gases Under Pressure

Corrosion

&

# Skin Corrosion/
Burns
* Eye Damage

Exploding Bomb

D

= Explosives
» Self-Reactives
* Organic Peroxides

= Corrosive to Metals
Flame Over Circle Environment Skull
{Non-Mandatory) and Crosshones
» Oxidizers * Aguatic Toxicity » Acute Toxicity

(fatal or toxic)




National Fire Protection Association
(NFPA)

Level: 0 >4

HEALTH HAZARD

€) EXTREME - Highly toxic - May be fatal
on short-term exposure.

9 SERIOUS - Toxic - Full protective suit

and breathing apparatus should be worn.

9 MODERATE - Breathing apparatus
and face mask must be worn.

o SLIGHT - Breathing apparatus may
be worn.

0 MINIMAL - No precautions
necessary.

SPECIFIC HAZARD

OXIDIZER  OXY
ACID ACID
ALKALI ALK
CORROSNVE COR
Use NO WATER W

RADIATION %

FLAMMABILITY HAZARD

€) EXTREME - Extremely flammable gas
orliquid. Flash Point below 73°F.

e SERIOUS - Flammable.
Flash Point 73°F to 100°F.

€) MODERATE - Combustible.
Requires moderate heating to ignite.
Flash Point below 200°F.

€} SLIGHT - Slightly combustible.
Requires strong heating to ignite.

Q MINIMAL - Will not burn under
normal conditions.

INSTABILITY HAZARD

e EXTREME - Explosive at room
temperature.

e SERIOUS - May detonate if shocked or
heated under confinement or mixed
with water.

9 MODERATE - Unstable. May react
with water.

o SLIGHT - May react if heated or mixed
with water.

0 MINIMAL - Normally stable.
Does not react with water.




Compatibility !!
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Aﬁ Yellow for flammable liquids

Double Wall Construction Two 2" Vents
with 1 12" Air Space Large Warning Label, with Flash Arrestors
(NFPA 30, OSHA, FM 6050) (also available in {FM 6050)
French and Spanish)
(NFPA 30, OSHA 1910, 106,

Green for pesticides
and insecticides

White or Gray for waste
materials or outdoor lockers

Silver or Light Neutral
to complement laboratory

settings

Fusible Link
Assembly on
Self-Closing Models

Flush Mounted
Locking Handle

Non-sparking
closure w/ 3-Point,
Sel-Latching Doors
(NFPA 30,

OSHA 1910.106,
M 6050)

Structurally Reinforced
18-Gauge All-Welded
Construction

{NFPA 30,

OSHA 1910.106, FM 6050)

Static Ground
Connections

(FM 6050, OSHA,
NFPA 70)

Continuous Piano
Hinge

Finished in Chemical, UV
Leak Proof Sill & Impact Resistant Urethane
2" Deep, Prevents Leakage

in the Event of

Accidental Spills

[NFPA 30, OSHA 1910.106,

FM 6050)

Adjustable Zinc Plated
Leveling Legs




Chemical Spill




How to clean -up a chemical spill

!

U Think of the emergency procedure

FHFF B REPRFLRR

Fabpize

8822-4126

u If you can handle it, the following steps should
be taken during spill cleanup

1. |Ifitis toxic gases or vapors , prevent the spread of x
them "
- Close the lab, evacuate your fellows £
- Press the emergency button
- Inform lab technicians

2. Ifitis liquid , prevent the spread of them
- Inform or evacuate your fellows if necessary
- Wear PPE & find the spill kit
- contain the spill. Use absorbent to make a circle around the outside edges of the
spill
- Absorb the liquid
- Collect and contain the cleanup residue
- Dispose of the waste
- Inform lab technicians for waste disposal
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Chemical Spill Clean -up

1.

N

3.

Inform or evacuate your fellows if necessary
Wear PPE & find the spill kit
Contain the spill. Use absorbent to make a circle around the outside edges of the spill

Dispose of the waste as medical hazard waste

\

Inform lab technicians for waste disposal



Chemical Spill Clean -Up:

https://www.youtube.com/watch?v=RTLIKUVPWzk



https://www.youtube.com/watch?v=RTLlKuVPWzk

RPIRBPER R TR
Institute of Chinese Medical Sciences, University of Macau %
PEDEMRERBRERE (RFIKS)

State Key Laboratory of Quality Research in Chinese Medicine, University of Macau

SAFETY, SAFETY
SORBENT! SORBENT

Anti-Slip Universal
Compound |  Sorbent

acids*, caustics,
m&mmn & toxics

Provides Traction On
Wet, Oily & Icy Surfaces
3 N fo e on RydroCorkc ..

| E NVIRONMENTALLY
| FRIENDL) b

S S P




Absorbent pillow

PRS2 ERE R b

Institute of Chinese Medical Sciences, University of Macau

PHROSMEBEREZRTRE (RFIXS)

State Key Laboratory of Quality Research in Chinese Medicine, University of Macau

Spill kit Nitrile Gloves

Absorbent sheet




A Medical Waste bag A Biological waste (Biohazard) bag
A Hazardous waste bag A Red
A Yellow A Auto -clavable



A N B
UNIVERSIDADE DE MACAU
UNIVERSITY OF MACAU

Office of Health, Safety and Environmental Affairs

LRI R A

LIS B R B BR B 3, *Description of Accident/Incident and Handling

This form is to be used to notify HSEO af an accident /incident. All dt

BEERZEEINEN &R Laboratory Accident/Incident Report Form

* indicates mandatory information

ry fields must be comp Completed forms should be sent to HSEO within 7 working days:

& N2 (B AEHEl Details Information of Rapporteur

*H&EE (Name of Rapporteur):

S P SR E SR (Dept. or Position of Rapporteur)

EEAE (Email):

EERGEE (Tel No):

Z1{& A\ Injured Person Details

{8 A 0¥ E (Injured person’s name in Chinese):

*Z {8 A #r4k H(Injured person’s name in English)

E AT S STELT - (EE TR TAEESING - 400 BT R0 A4 SEER

Please describe what happened as accurately as you can, starting with what work activity was being undertaken at the time. Addition A4 pages can

be used as attachment.

B ISR A SR A N R B T SR T B
Describe The Action to be Taken to Prevent a Recurrence of This Type of Accident or Incident.

B4R TR (Student/Staffno) MR (Gender): F5 NEFTE SIS (Injured person's department):
WY (Status): OIS (Staff) DE2%(Student) CIZHRAEEE (Visitor) | EEE3EEE(Tel No): EE b (Email):
OI4p#) (Contractor) DAt (Other)
https://sklgrcm.umac.mo/laboratory -guidelines/
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Working in Chemistry Laboratory

1.

Wear PPE

Evaluate the = Chemical Safety:

MSDS / experiment procedure /ILabel of the

Know the location of the lab safety equipment
Where to conduct our experiment:
How to clean up the spill

How to handle the waste and understand the disposal procedure

chemical

/

Stor a




4. Working in Chemistry Laboratory

1.

Wear PPE ( What we have in ICMS?)

Evaluate the = Chemical Safety:
MSDS / experiment procedure /ILabel of the chemical

Know the location of the lab safety equipment
Where to conduct our experiment: (Fume hood? Open bench? Other?)
How to clean up the spill (Spill kit and clean up procedure)

How to handle the waste and understand the disposal procedure
(Waste Chapter)

/

Stor a

lab coat

shoes



Something you should know:

1.
2.
3.
4.
5.
6.
7.

General Personal Protective Equipment (PPE)
Safety Facilities in ICMS

Chemical Safety

Biological Safety

Hazards in ICMS

Waste Disposal

Public Health & Hygiene



A Biological safety 0 Biosafety level (BSL)

- BSL-1 BSL-2 BSL-3 BSL-4

Causing Individual No or Low Moderate High / High /

risk Serious disease, Serious disease,
fatal fatal

Causing No or Low Low Low High

community risk

Effective Yes Yes Yes No
treatment

BSL2 samples include:

Bacteria, fungi, viruses, DNA, human or non -human cells, cell lines, liquid growth
media, etc.

g@} World Health Laboratory Biosafety Manual 3rd Edition
22 Organization  http://www.who.int/en/



Biosafety manual (Recommendation) :

1. Laboratory Biosafety Manual d 3" edition

WHO (World Health Organization)
http://www.who.int/csr/resources/publications/biosafety/ WHO

CDS_CSR_LYO 2004 _11/en/

2. Biosafety in Microbiological and Biomedical Laboratories

(BMBL) 5th Edition

CDC (Ceners of Disease Control and Prevention),
NIH (National Institutes of Health)

https://www.cdc.gov/biosafety/publications/bmbl5/

&
LABORATORY
BIOSAFETY
MANUAL

Third edition

Biosafety in
Microbiological
and Biomedical

Laboratories

5th Edition

U.S. Department of Health and Human Services
Public Health Service
Contors for Diseese Control eventi



http://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11/en/

BSL-2 Laboratory
Biosafety Cabinet

ogical waste

{73 World Health  Laboratory Biosafety Manual 3" Edition
WY Organization  http://www.who.int/en/



- Selection of Biosafety Cabinet (Class Il A2, Class Il B2)

- Clean: Disinfection and sterilization

- Biological Spill

- Biological Waste



Selection of BSCs?? A2 / B2 Biosafety Cabinet

Do you remember the difference ??

Ambient Air A - Ambient Air All inflow air is
roximately 30% exhausted : . .

Potentially Contaminated Air PP y ? Potentla.lly Contaminated Air 100% exhausted

Clean Air Clean Air

Inflow air
feeding downflow

Approximately 70%
recycled via downflow

...........

Inflow air providing
air barrier and
operator protection

Inflow air providing

N air barrier and

j operator protection N )
[ >~




Clean: Disinfection and sterilization

Chemical disinfectant

- Bleach ( NaOCI > Chlorine, CI2)
oxidant,
(e.g.10% Bleach solution)

a widely available and broad -spectrum chemical germicide

Corrosive to metal, do not wuse it to , BES
Toxic
Incompatible with the waste treatment plant in N22 -building, Not recommended in ICMS

- 70% (V/V) Alcohol (Ethanol)
actives against vegetative bacteria, fungi, lipid
widely available
non -toxic
Non -corrosive, very good for work surface/equipment/BSC/ skin
May harden rubber and dissolve certain types of glue
flammable, should be away from open flames & heat when in use

-containing viruses

- Virkons (Powder or tablet)

Peroxide

1 8 5 % working solution

a Broad spectrum chemical germicide

Non -corrosive / Non  -bleaching / biodegradable, more safe
Consider to be  a substitution for bleach solution in ICMS

a freshly prepared Virkons solution can be stable for 7 days

https://www.youtube.com/watch?v=bPKIOj8DTKI

but not against spores




How to mix 1 litre of Virkon Disinfectant Powder:

https://www.youtube.com/watch?v=bPKIOj8DTKI



https://www.youtube.com/watch?v=bPKIOj8DTKI

Physical sterilization
A uv
A Autoclave

UV Lamp / UV

- 254 nm,

- Use: Sterilizing microbiological contaminates from the working surface
- Skin and Eye hazard

- Location: e.qg. cell culture room, BSC




Heat/Steam sterilization d Autoclaving

A
A
A
A
A
A
A
A

Non -toxic

Pressure: Under pressure e.g. 1.2 KG/cm2
Steam: Saturated steam

Temperature 121°C / 132°C

Time: depends on the items

Use: - all critical and semi -critical items that are heat and moisture resistant;
- decontaminate microbiological waste and sharps containers.
Hazard: Burns, Explosion, (NO flammable substance)
Get Trained before use ;
o 9
- =5 Sy
1. 3 min holding time at 134 °C 4 \ 2 o £

2. 10 min holding time at 126 °C
3. 15 min holding time at 121 °C
4. 25 min holding time at 115 °C,




PRS2 ERE R b

Institute of Chinese Medical Sciences, University of Macau

i PREEMEERENERE (AFIXS)

E £ . . . . . . .
L State Key Laboratory of Quality Research in Chinese Medicine, University of Macau

How to clean -up a biological spill

U Think of the emergency procedure

8822-4126

u If you can handle it, the following steps should
be taken during spill cleanup

If it is a small or medium spill:
1) close the lab, evacuate your fellows
2) Wear PPE, mask, goggle

e ICMS &

3) Contain the spill with paper towel or absorbent
4) *Vacate the area for at least 30min for aerosol particles to be dispersed
5) Absorb the spill with paper towels or absorbent

6) Disinfect the area by flooding with disinfectant and allow 10 mins to react
(freshly prepared 1% Virkon solution ??)

7) Discard all materials as biohazard waste

8) Cleanup the surroundings with Virkons again

9) Discard all materials as biohazard waste
10) wash your hands

11) Autoclave the waste

12) report to lab technicians
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Biological Spill Clean -up

1.
2.
3.

Inform or evacuate your fellows if necessary
Wear PPE & find the spill kit
Contain and absorb the spill (e.g. Paper towel)

Collect absorbent and related materials as biohazard waste

ﬁ ’”'" ‘\

Disinfect the area again, discard the remaining materials (gloves, absorbent,
as biohazard waste

Autoclave the waste, Inform lab technicians for waste disposal

etc )



Biological Spill Clean -Up:

https://www.youtube.com/watch?v=I6uJvEQ -JOA



https://www.youtube.com/watch?v=l6uJvEQ-J9A

A N B
UNIVERSIDADE DE MACAU
UNIVERSITY OF MACAU

Office of Health, Safety and Environmental Affairs

LRI R A

LIS B R B BR B 3, *Description of Accident/Incident and Handling

This form is to be used to notify HSEO af an accident /incident. All dt

BEERZEEINEN &R Laboratory Accident/Incident Report Form

* indicates mandatory information

ry fields must be comp Completed forms should be sent to HSEO within 7 working days:

& N2 (B AEHEl Details Information of Rapporteur

*H&EE (Name of Rapporteur):

S P SR E SR (Dept. or Position of Rapporteur)

EEAE (Email):

EERGEE (Tel No):

Z1{& A\ Injured Person Details

{8 A 0¥ E (Injured person’s name in Chinese):

*Z {8 A #r4k H(Injured person’s name in English)

E AT S STELT - (EE TR TAEESING - 400 BT R0 A4 SEER

Please describe what happened as accurately as you can, starting with what work activity was being undertaken at the time. Addition A4 pages can

be used as attachment.

B ISR A SR A N R B T SR T B
Describe The Action to be Taken to Prevent a Recurrence of This Type of Accident or Incident.

B4R TR (Student/Staffno) MR (Gender): F5 NEFTE SIS (Injured person's department):
WY (Status): OIS (Staff) DE2%(Student) CIZHRAEEE (Visitor) | EEE3EEE(Tel No): EE b (Email):
OI4p#) (Contractor) DAt (Other)
https://sklgrcm.umac.mo/laboratory -guidelines/
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5. Working in Biological Laboratory in ICMS

1. ICMS is a Biosafety Level 2 laboratory

2. Wear PPE

3. Evaluate the biological Safety:
MSDS / experiment procedure /IBi osafety | evel

4. Know the location of the lab safety equipment
5. Where to conduct our experiment:

6. How to clean up the biological spill

7. Decontamination and Sterilization

8. How to handle the waste and understand the disposal procedure

/

Storageée




5. Working in Biological Laboratory in ICMS

1. ICMS is a Biosafety Level 2 laboratory

2. Wear PPE

3. Evaluate the biological Safety:
MSDS / experiment procedure /IBi osafety | evel

4. Know the location of the lab safety equipment

5. Where to conduct our experiment: (open bench? BSC?

6. How to clean up the biological spill (Spill kit and decontamination)

7. Decontamination and Sterilization

8. How to handle the waste and understand the disposal procedure
(To be discussed in the waste chapter)

/

Storageée




Something you should know:

1.
2.
3.
4.
5.
6.
1.

General Personal Protective Equipment (PPE)
Safety Facilities in ICMS

Chemical Safety

Biological Safety

Hazards in ICMS

Waste Disposal

Public Health & Hygiene



<Break>



Hazards in ICMS (WHAT??)

ent

Liquid N2
Cell culture/Virus (HCV virus plasmid, adenovirus)
Radio -materials (beta energy)
Animals

éée

A Chemical spil!l (acid/ base/ organi
A Biological spill

A Medical sharps

A Neutroxin  (Toxic) ‘ ‘
A Explosion

A Fire ®

A Gascylinder 8 e.g. gas leakage ‘

A

A

A

A

A




Chemical Hazards:
A

A

Carcinogenic:
CHCI 3, CH 2Cl 2, Benzene, Tol ueneé

Corrosive:
H2SO4, HCI, HNO 3, NaOH é

Harmful/Toxic:

Hexane, MeOH , Pyridine, DMSO, Heavy metals standards (Hg, Pbe ) ,
Acetone, CS 2, | sopropyl alcohol, Chromic acid,
Flammable:

Alcohol, Ether (Ethyl ether) , Acetic acid, Hexane, Propanol, Xylene
Explosive: Hydrogen Gas
Irritation: NH 3, Ether

Controll ed substances: Acetic anhydrideé



Small scale explosion

While mixing the chemicals
While heating the chemicals




Biological hazards:

A
A
A
A
A
A
A
A
A
é

Animal bite,

Pathogens

Bacteria (e.g.

Cell lines

Prions

Fungi

Viruses

Toxin

DNA / RNA samp
é

E.col,

S.Aureus )

( HBV, HCVeée),

le



Biological hazards:

Some toxic bio  -reagent:

Gel Electrophoresis:

SDS, sodium dodecyl sulfate ( )

Acrylamide , TEMED tetramethylethylenediamine(
)

Solvent:

Isoproponal, Methanol

DNA extraction:
Phenol / chloroform

EB, Ethidium bromide , a classic DNA stain, very toxic/mutagenic

Alternatives: Methylene Blue, SYBR safe( debatable) , Gel Red,
GelGreen,EZ -vi si oné



Biological hazards:

Aerosols
- are important sources of infection
- Can be generated by

- Are generated by blending, mixing, grinding, shaking, stirring,
sonicating, centrifuging of infectious materials

To avoid aerosols:
- Wear PPE, use proper equipment, use BSC,etc.




Biological Hazards:

Biological samples without proper storage

- Culture media
- Unknown sample (DNA/RNA sample????)

Contamination!!
Public Health Pro




Biological Hazards:
Animal Bite/Scratch

Symptoms of infection after exposure:

A Inflammation around the bite wound

A High prostrating fevers

A Rigors

A Headache

A Polyarthralgia  (pain in multiple joints)
A Allergy?

Do you wear PPE?

A Report to the Pl |/ techniciansé

A Wash the contaminated wound and skin with soap and water/saline
for 15mins or more

A Consult Medical Advice (Medical center, Hospital)

By & ® Occupational Safety
2 J and Health Administration

www.osha.gov 1-800-321-6742

OOOOOOOOOOO . 10/20M



Accident in ICMS

2016.06 - Inflammation caused by skin contact with chemicals
2017.02 - Improper heating during extraction

2017.02 - Animal bite

2017.09 - Gas leakage

2017.10 - Animal escape

2018.02 - Student faint in the office

2018.05 - Incision during western blot experiment

2018.05 - Puncture by syringe during animal experiment
2018.08 - Animal bite

2018.09 - Chemical spill ( acid)

2018.10 - Splash by Trizol during RNA/DNA extraction
(toxic substance)

2018.12 - Animal bite
2019.05 - Cut during animal experiment
2019.06 - Chemical spill (HSO 3Cl, toxic substance)

To Po Po  To To To Do Do Do Do Do Do Do Do



How to protect ourselves in ICMS:

1.
2.
3.
4.
5.
6.

Potential risk in ICMS

General Personal Protective Equipment
Safety Facilities

Working in Chemistry Laboratory
Working in Biological Laboratory

Public Health



A Take off the PPE outside No G LOVES

the lab Water Fountains Door Handles Elevators

A Take off the PPE in the lift

A Do not eat and drink in the
lab

A Keep the lab clean

A Keep the fume hood closed

when not in use No PPE

outside
of the lab!

A Cap the chemical and use
secondary container during
transportation

A Follow the waste disposal
guideline

A é. B cons:derote of others.

Navar weor personol protactive equipmant (PPE) in public spoces
(hallways, rastrooms, offices, stc.)







