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WARNING A source that has a potential to cause harm
BIOHAZARD

Y BIOHAZARD
X

Biological agents or toxins
AUTHORIZED PERSONAL OMLY that have potential to cause harm
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Infections that have actually caused illness outside of the lab
in general public environment

What is known is only...
"tip of the iceberg”

ntentially
gious infections but did not
start community outbreaks

is much, more longer...
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5 Routes of LAl

109 infections in 38 states
4 of the LAl were
In children under 4

Lesson Learned:
Training
Tool Target to Students

Spills and splashed onto skin and
mucous membranes

Supervisor
Responsibilities
listed:

Advice to Laboratory
Directors, Managers,
and Faculty Involved
with Clinical and
Teaching
Microbiology
Laboratories

Ingestion or exposure through
mouth

Pipetting or touching mouth or eyes
with fingers or contaminated objects

@

Infectious aerosols and droplets — directly
or hand contamination

N

What You Work With Can Make You Sick

Follow safe lab practices—and don’t bring

germs home with you.

Always wash your hands
with soap and water...

» Right after working in the lab
¥ Just before you leave the lab

Avoid
contamination
while in the lab.

Don't eat, drink, or
put things in your
mouth (such as gum}

Don't touch your
mouth or eyes

Don't put on
cosmetics (like lip
balm) or handle your
contact lenses

the lab so you can stay healthy outside the lab.

Leave your experiment inside

Centers for Disease
Control and Prevention

National Center for Emerging and
Zoonatic infectious Diseaves

Don't carry
dangerous germs
from the laboratory
home with you.

Leave personal items
outside of the lab so
you don't contaminate
them: cell phone, car
keys, tablet or laptop,
MP3 player

Keep work items off
of bench areas where
you do experiments;
backpacks, notebooks,
pencils, pens

Leave lab
supplies inside
the lab.

If you must take
supplies out of the
[ab, keep them in a
separate bag so you
don't contaminate
anything else
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. Causes of bio-incident

Lack of
To much attention/ g
work being
Not distracted

enough
experience

Three
Major
Factors

"

. M8 ¥ Susceptible host:
oute of transmission: B & . .
i\ [.J immune, vaccine, age,

pregnant

B Infectious sources:
: " culture or specimens

inhale, ingest, contact
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OCCUPATIONAL SAFETY, HEALTH
AND ENVIRONMENT ACT
B.E. 2554 (A.D. 2011)

BHUMIBOL ADULYADEJ REX. http://web.krisdika.go.th/data/outsitedata/outsite21/fi
Given on the 12th Day of January B.E. 2554 le/OCCUPATIONAL SAFETY, HEALTH, AND ENVIRONM
Being the 66th Year of the Present Reign ENT_ACT,B.E. 2554.pdf



http://web.krisdika.go.th/data/outsitedata/outsite21/file/OCCUPATIONAL_SAFETY,_HEALTH,_AND_ENVIRONMENT_ACT,B.E._2554.pdf
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Biosafety : Avoiding

the laboratory-acquired infection

To prevent occupational infections, experimental
contamination in biomedical and biotechnological laboratories,
and release of organisms into the environment

Biosecurity : Intentional release of

infectious material and toxins

Professionals and physical security practices and technology to
safeguard biohazardous materials and bio-weapon agents
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Biosafety

Laboratory hazards

Risk groups

Hierarchy of Hazards
Control

Biosafety level

Good Microbiological
Practices (GMP)

Biosecurity

Physical security

Personnel reliability

Biological security

Transportation

Information security
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International Guidelines

1. Laboratory Biosafety Manual, 4t edition : World Health Organization
2. Biosafety in Microbiological and Biomedical Laboratories, 6th Edition, USA : BMBL

Biosafety in
Microbiological
and Biomedical

Laboratories

6th Edition

Centers for Disease Control and Prevention
https://www.who.int/publicatio National Institutes of Health

ns/i/item/9789240011311

https://www.cdc.gov/I
abs/BMBL.html



https://www.cdc.gov/labs/BMBL.html
https://www.who.int/publications/i/item/9789240011311
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egislation related to Biosafety

* The Pathogens and Animals Toxins Act (2015)

» Draft Biosafety Act
» Legislations in regulating GMO in Thailand

* The Infectious Disease Act (1980)

* The Hazardous Substance Act of B.E.2535 (1992)

* The Food Act (1980)

* The Drug Act (1992)

* The Food and Drug Administration (FDA)

* The Animal Disease Control Act (2001)

* Occupational Safety, Heath and Environment Act (2011)
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Responsibility: Department of Medical Science (DMSc), Ministry of Public Health (MOPH)

Related to international requlations

> International Health Requlation (IHR)
> blobal Health Security Agenda (GHSA)
> UNSecurity Council Resolution [a40 (2004)

Action: to control and monitor lab and to perform
the laboratory task conform to PAT Act
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Responsibility: Department of Medical Science (DMSc), Ministry of Public Health (MOPH)

Action: to control and monitor lab and to perform the laboratory task conform to PAT Act

_ - T

Possession
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Section 16. No person may use pathogens or animal toxins for the following purposes: (1) to
carry out any act which causes danger to other persons or other persons’ health.

Section 58. Any person who commits an act under section 16 (1) shall be liable to imprisonment
for a term of six months to ten years, and to a fine of fifty thousand baht to one million baht.
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Individual risk | Community risk

Moderate

High

Extreme high

No
Limited

Moderate

High

List of the Pathogens Intended to be Controlled under Section 18
Attached to the Notification of Ministry of Public Health Re: List of the Pathogens Intended to be Controlled under Section 18
B.E. 2561 (2018)

Archaea
« No nucleus
peptidoglycan . ~ « Found in extreme envir
(like volcanoes!)

€S
pable of reproduction
out infecting a living cell

rotoZod
« Single-celled organisms
with nuclei

Codes

Pathogens ‘ Group ‘ Pathogenicity‘

Additional information

Virus

Pathogens

Group

Pathogenicity

Additional Information

Bacteria

V-2-0026

Coronavirus Hurnan and
animal

Except Severe acute respiratory
syndrome (SARS) coronavirus,
Middle East respiratory syndrome
(MERS) coronavirus and Severe
acute respiratory syndrome
coronavirus 2 (SARS-CoV-2)

B-2-0001

Abiotrophia balaena

2 Human and Animal

Synonym:

Streptococcus balaenus

Codes

Pathogens ‘ Group ‘ Pathogenicity

Additional information

Abiotrophia defectiva

Human and Animal

Synonym:

Streptococcus defectivus

Virus

Acetivibrio ethanolgienens

Human and Animal

V-3-0135

Severe acute respiratory 3* Hurman and
syndrome coronavirus 2 animal
(SARS-CoV-2)
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Four Risk Groups

e £.coliK12 e Food-borne pathoens
e Transgenic plants e Human or primate e Lassa Fever Virus
e Plasmids cells e Marburg Virus

e Fungi and molds e HSV e Anthrax
* HBV e MERS-CoV
e Patient specimens e SAR-CoV 2 (COVID-19)

Human blood and
certain body fluids
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Four Risk Groups

NOTIFICATION OF THE MINISTRY OF PUBLIC HEALTH . . . . .

RE: LIST OF PATHOGENS INTENDED TO BE CONTROLLED UNDER SECTION 18 (NO. 4) 3) SpeCIeS with safe use hlstory with a certificate from

B.E. 2563 (2020)

the National Center for Genetic Engineering and

Clause 1 The B-1-0605 pathogen code as in the attachment to the Notification of the Ministry of

Public Health Re: List of Pathogens Intended to be Controlled under Section 18 B.E. 2561 (2018) shall be
repealed and replaced with the following:

Biotechnology or that is certified by an internationally

o accepted organization as well as the following features:
B-1-0605 | Escherichia coli 1 Human and Escherichia coli of the following strains: . ] . . . . .
animal 1) Escherichio col K12 and strains a. Having limitation to survival in the environment

developed from Escherichia coli K-12
including 5K, 58, 58-161, AB284, AB311, . .
AG1, C2925, C600, Cavalli Hfr, CopyCutte b N Ot re[eas | n g eXOtOXI n
EPI400, DH1, DH5QL, DH10B, DP50,
EC100D, EMG2, EPI100-T1R, ER2925,
ET12567, H1443, HB101, Hfr3000, Hfr
3000 X74, HMS 174, JC9387, JIM83, . .
JM101, JM109, KP7600, LE392, M15, d. No geﬂetlc material has been added to cause
MB408, MG1655, Novablue, P678, PA309,
PA414, REG-12, S17-1, SCS-110, SM10, i : = g

STBL2, STBL3, SURE, TB1, TG1, TOP10, a ntl m lcro b l a L reS I Sta n Ce ‘
W1485, W208, W3110, We45, WAT04,
WG1, WA704, W1485, W3110, XL1-Blue,
XLOLR, Y10, YN2980

2) Strains not developed from

c. Not causing pathology

“Conditions

3* means Group 3 Bacteria that can mutatis mutandis be operated in Operational Site
Level 2 Enhanced (biosafety level 2 enhanced: BSL-2 enhanced) as specified in the notifications issued

Escherichia coli K-12 but with low risk under Section 6 (4). Culture for further study can be operated in Operational Site Level 3 (BSL-3), except

and safe use history including

B, B-3, B/R, BL21, BL23, C, C41, C43, FDA
strain Seattle 1946, K5808, Mach1, Nissle
1917, REG-811, TOPP, W, 25922

culture of Burkholderia in liquid culture medium of no more than five ml of volume per breed per time or
solid culture medium of no more than three culture plates or tubes per breed per time which shall be
operated in Operational Site Level 2 Enhanced.
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NOTIFICATION OF THE MINISTRY OF PUBLIC HEALTH
RE: LIST OF THE ANIMAL TOXINS INTENDED TO BE CONTROLLED UNDER SECTION 19
B.E. 2562 (2019)

Clause 4 Define the animal toxin codes and such codes shall have the following sequences:
(1) Letter “A” and the number stands for the toxin from

A01 stands for the toxin from frogs — toads

AQ2 stands for the toxin from lizard

AO03 stands for the toxin fromm millipede

AQ4 stands for the toxin from
AQ5 stands for the toxin from salamander
A06 stands for the toxin from
AQ7 stands for the toxin from centipede

snake

beetle

A08 stands for the toxin from wasp
AQ9 stands for the toxin from fish
A10 stands for the toxins from leech
All stands for the toxins from coral- sea anemone

Al2 stands for the toxins from honeybees and carpenter bees
A13 stands for the toxins from sponge

Al4 stands for the toxins from ant

A15 stands for the toxins from sea urchin-starfish

Al6 stands for the toxins from jellyfish

A1l7 stands for the toxins from horseshoe crabs

A18 stands for the toxins from scorpions

A19 stands for the toxins from spider

AZ20 stands for the toxins from snails and octopus

A99 stands for the toxins from other animals

(2) Number indicating the eroup of risk from the animal toxins

(3) Number indicating the sequence of the animal toxins

RG - Animal Toxins

LIST OF THE ANIMAL TOXINS INTENDED TO BE CONTROLLED UNDER SECTION 19
Attached to The Notification of The Ministry of Public Health Re: List of The Animal Toxins Intended to Be Controlled Under Section 19

B.E. 2562 (2019)

Code of
Animal
Toxins

Poisonous Animals

Binomial Names

Common Name

Group | Additional Information

Toxin from Frogs - Toads

A01-2-0001

Bombina variegata

Yellow-bellied toad

A01-2-0002

Brachycephalus ephippium

Pumpkin toadlet

A01-2-0003

Dendrobates auratus

Green and black dart-poison frog

A01-2-0004

Dendrobates azureus

Blue poison dart frog

[T AT I \S T N

SYNONYM:
Dendrobates tinctorius

A01-2-0005

Dendrobates leucomelas

Yellow-banded poison dart frog

A01-1-0006

Duttaphrynus melanostictus

Asian common toad

1 SYNONYM:
Bufo melanostictus

A01-1-0007

Lithobates catesbeianus

American bullfrog

1 SYNONYM:
Rana catesbeiana

A01-1-0008

Phrynoidis aspera

Asian giant toad

A01-2-0009

Phyllobates aurotaenia

Poison dart frog

A01-2-0010

Phyllobates terribilis

Golden poison frog

A01-2-0011

Pseudophryne corroboree

Southern corrcboree frog

A01-2-0012

Pseudophryne pengilleyi

Northern corroboree frog

Toxin from Lizard

A02-1-0013

Heloderma horridum

Beaded lizard

A02-1-0014

Heloderma suspectum

Gila monster lizard

Toxin from Millipede

A03-1-0015

Abacion magnum

Millipede

A03-1-0016

Acropoditius kinzelbachi

Millipede

A03-1-0017

Akamptogonus novarae

Millipede

A03-1-0018

Allajulus spp.

Genus of Millipede

Means toxin from animals in
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NOTIFICATION OF THE MINISTRY OF PUBLIC HEALTH
RE: CHARACTERISTICS OF THE PLACE OF PRODUCTION OR POSSESSION OF AND OPERATIONS ON
PATHOGENS AND ANIMAL TOXINS B.E. 2563 (2020)

(1) Operation Site Level 1 consists of operational sites used to operate Group 1 Pathogens.

(2) Operation Site Level 2 consists of operational sites used to operate pathogens or animal toxins

Operation Site
Level 4

as follows:

(1) Group 1 Pathogens https://blgs.dmsc.moph.go.th/

(B) Group 2 Pathogens aSSEtS/bpat/PATEN l3pdf

(C) Group 3 Pathogens which can be operated at Operational Site Level 2 Enhanced (biosafety

level 2 enhanced: BSL-2 enhanced) as specified in the notification issued under Section 6 (1)
(D) All groups of biological substances

(E) Group 3 Biological Substances which can be operated at Operation Site Level 2 Enhanced

(biosafety level 2 enhanced: BSL-2 enhanced) as specified in the notification issued under Section 6 (1) ) 1 = _5 N . .
(F) All groups of animal toxins - ' 2 Ope ratl on Slte
(3) Operation Site Level 3 consists of operational sites used to operate pathogens or animal toxins LeV el 3
as follows:

(A) Group 1 Pathogens
(B) Group 2 Pathogens
(C) Group 3 Pathogens which can be operated at Operational Site Level 2 Enhanced (biosafety
level 2 enhanced: BSL-2 enhanced) as specified in the notification issued under Section 6 (1) E
‘ : nhanced
(D) Group 3 Pathogens
(E) All groups of biological substances

(F) Group 3 Biological Substances which can be operated at Operational Site Level 2 Enhanced

(biosafety level 2 enhanced: BSL-2 enhanced) as specified in the notification issued under Section 6 (1)

(G) All groups of animal toxins : . ; ; O pe ration Site

(4) Operation Site Level 4 consists of operational sites used to operate pathogens or animal toxins Level 1

from all groups.



https://blqs.dmsc.moph.go.th/assets/bpat/PATEN13.pdf
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Basic BSL BSL-1 - basic lab
Laboratory BSL-2 — basic lab + aerosol confinement

* Biosafety cabinet

BSL-3 — containment laboratory

* 2 door separation from the building

Containment
BSL Laboratory

occupants

BSL-4 — maximum containment laboratory

e Separate building from general research

population Low Risk Microbes
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plgs.dmsc.moph.go.th
pat/PATEN13.pdf

Biosafety Level

Description

Sample
Organisms

Pathogen
Type

Autoclave
Requirements

- No Containment
- Defined organisms

- Unlikely to cause
disease

Agents that present
minimal potential

hazard to personnel
& the environment.

 Containment
- Moderate Risk

- Disease of varying
severity

Influenza, HIV,
Lyme Disease

Agents associated
with human disease
& pose moderate
hazards to personnel
& the environment

- High Containment

- Aprosol
Transmission

- Serious/Potentially
lethal disease

Tuberculosis

Indigenous or exotic
agents, agents that
present a potential
for aerosol trans-
mission, & agents
causing serious or
potentially lethal
disease,

Pass-thru autoclave
with Bioseal required
in laboratory room.

Four Biosafety Levels

- Max Containment

- "Exotic,” High-Risk
Agents

- Life-threatening
disease

Ebola Virus

Dangerous & exotic
agents that pose a
high risk of aerosol-
transmitted lab-
oratory infections
& life-threatening
disease,

Pass-thru autoclave
with Bioseal required
in laboratory room.



https://blqs.dmsc.moph.go.th/en/page-view/150
https://blqs.dmsc.moph.go.th/assets/bpat/PATEN13.pdf
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Table 4. Animal facility containment levels: summary of practices and safety
equipment

RISK GROUP CONTAINMENT LEVEL LABORATORY PRACTICES AND SAFETY EQUIPMENT

Wi

1 ABSL-1 Limited access, protective clothing and gloves.

or |1 BSCs for activities that produce aerosols.

LY i NS 2 ABSL-2 ABSL-1 practices plus: hazard warning signs. Class |
T Decontamination of waste and cages before washing.

ABSL-2 practices plus: controlled access. BSCs and
special protective clothing for all activities.

ABSL-3 plus: strictly limited access. Clothing change
before entering. Class Il BSCs or positive pressure
suits. Shower on exit. Decontamination of all wastes
before removal from facility.

ABSL, animal facility Biosafety Level; BSCs, biological safety cabinets
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* Risk assessment : Risk group # BSL

* Each level is appropriate for :
e Operations performed (aerosol, solid, liquid, volume)
* Routes of transmission
* Lab function or activity (clinical, research, isolation and culture)

RG2
Animal toxins
L .
—_{J day—

Follow guideline | | BSL-3*
S$20 (BSL-2 enhanced)
Notification License Pr‘OhiE)iT
s21 522 s29

* The higher the biosafety level, the more restrictive the laboratory
environment will be increasing levels of personnel and environmental
protection increasing levels of complexity in SOPs.

3* = pathogen within risk group 3 but could be
performed in some condition as follow

1. Diagnosis w/o culture : strictly work in BSL-2
and good microbiological practice

’ /

2. Diagnosis by molecular testing (Dx):
work in BSL-2 enhanced b

3. Culture virus: work in BSL-3
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Production

transform, add volume,
synthesize,
repack or pack in mass

bring/order into
take/send out of
the Kingdom

Controlled

Activities
by PAT Act 2558

dispose of, distribute, dispense
or exchange for trade purposes,
and shall include having in
possession for sale

take/send through Kingdom
whether or not there is a
transshipment or change of
carriers in Kingdom

to have in possession for the
possessor himself/herself or
for other persons

Possession
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WP/ Feculty ol SEEI « Medical diagnosis (Dx) processes
 Post mortem examination processes

Excempt * Laboratory testing for medical and public health
purposes

ACtiVitieS Ready made products
by PAT Act 2558 ° Collection of samples of drugs, food, health

products, environment

RATE OF FEES
pr‘OdUCTion imporT eXpOI"T sell transit pOSSGSSfon RE: COMPARISON PURSUANT TO SECTION 80 OF THE PATHOGENS AND ANIMAL TOXINS ACT B.E. 2558

(2015), B.E. 2560 (2017)
RG2 ZOOO baht No Offense L

NOTIFICATION OF THE PATHOGENS AND ANIMAL TOXINS COMMITTEE

365 %000 bant l RE3 4000 baht

RG2 2000 baht

RG3 4000 baht RG2 2000 baht

RG3 4000 baht

: RG2 2000 baht
Production
(possession) RG3 4000 baht ST
RG2 2000 baht https://blgs.dmsc.
RG3 4000 baht Certification
Notification for RG2 2000 baht : moph'g.o'th/en/pag
License forRG3 4000 baht NEE b

*RG (risk group)



https://blqs.dmsc.moph.go.th/en/page-view/150

@) =iy S OPERATORS &
SHi OPERATION PERSONNEL

Any recipient of certificate of notification or license shall set up at least one operator
and operation personnel in the area. However, this could be the same person.

OPERATOR OPERATION PERSONNEL

a person who controls A person who operates or carry out SOP
operations, personnel, SOP, and work instructions, and implement
license, and safety systems safety systems

mentioned in

NOTIFICATION OF THE MINISTRY OF PUBLIC HEALTH

RE: OPERATORS AND OPERATION PERSONNEL UNDER PATHOGENS AND ANIMAL TOXINS
ACT, B.E. 2558 (2015) B.E. 2561 (2018)
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Severe Moderate High
Consequences
9 Minor to
of exposure/ : Low Moderate
Major
release
Negligible Very low Moderate

Unlikely Possibly Likely
to happen could happen | could happen

Likelihood of exposure/release

Biorisk assessment process

Process of evaluating the biorisk from a biohazard, taking into
account the adequacy of any existing available controls and
then decide whether or not the particular biorisk is acceptable.

Probability x Severity

(biological

1. Know/understand your
agents/toxins)

controls

activity-based

risk assessment

acceptable
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PERSON

sz, PROCEDURE
’ . PRACTICE

personality

SAFETY

BE(,:#ET:SI}'.IH CULTURE WORKPLACE
Leading by example, Systems, procedures,
following procedures, standards, equipment,

tools, machinery,
housekeeping, climate
and effluent control

complying with standards,

using PPE, locking-out

power, coaching and
safety culture
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BIOMATARD. People Activity &
Practice

Biological Biological
agent (Risk IBC/BSO Safety Level
Group) (BSL)

Safety
Operating
Procedures

(SOP)

Laboratory &

Facility Pl/Researcher

Safety Pathogen
Equipment & RA/Students Safety Data
PPE Sheets (PSDS)

Related
personnel




HIERARCHY OF
HAZARD CONTROLS

Elimination

Substitution Replacing the hazardous
| E”é',?ﬁ?é'l”g Isolate people from the hazard

Change the way people work

Reduce employee exposure to hazards

with protective equipment
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for Biosafety

1. Engineering Controls

Hierarchy of Controls yo -
ABNIUNUANINIFAINGTH

Physically remove
the hazard
PDSTITUTIC

. Administrative Controls
Replace '
i N1SUTUISTAANISN G

Isolate people from °
e 3. Practices and Procedures
Change the way sUPiRNTunnsgIu

people work

| ——4 Protect the worker with - .
Mvﬂw 4. Personal Protective Equipment

alnsaitfasnuaunsIERNIZLAAS
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Engineering Controls

Technology based, reduce or eliminate exposure to
hazards by changes at the source of the hazard

Containment : Primary VS Secondary
Containment Biosafety Levels

Facility Laboratory Design : BSL1, 2, 3, and 4
Facilities, furnishings, work surfaces, floor finishes
Large equipment (space around)

Placement with motion movement (airflow)
Handwashing sink (no hand operation)

Eye wash station and Emergency showers

Safety Equipment i.e. Biological Safety Cabinets
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NOTIFICATION OF THE MINISTRY OF PUBLIC HEALTH
RE: CHARACTERISTICS OF THE PLACE OF PRODUCTION OR POSSESSION OF AND OPERATIONS ON
PATHOGENS AND ANIMAL TOXINS B.E. 2563 (2020)

(1) Operation Site Level 1 consists of operational sites used to operate Group 1 Pathogens.
(2) Operation Site Level 2 consists of operational sites used to operate pathogens or animal toxins

as follows:

(A) Group 1 Pathogens

(B) Group 2 Pathogens

(C) Group 3 Pathogens which can be operated at Operational Site Level 2 Enhanced (biosafety
level 2 enhanced: BSL-2 enhanced) as specified in the notification issued under Section 6 (1)

(D) All groups of biological substances

(E) Group 3 Biological Substances which can be operated at Operation Site Level 2 Enhanced
(biosafety level 2 enhanced: BSL-2 enhanced) as specified in the notification issued under Section 6 (1)

(F) AUl groups of animal toxins

(3) Operation Site Level 3 consists of operational sites used to operate pathogens or animal toxins

as follows:

(A) Group 1 Pathogens

(B) Group 2 Pathogens

(C) Group 3 Pathogens which can be operated at Operational Site Level 2 Enhanced (biosafety
level 2 enhanced: BSL-2 enhanced) as specified in the notification issued under Section 6 (1)

(D) Group 3 Pathogens

(E) All groups of biological substances

(F) Group 3 Biological Substances which can be operated at Operational Site Level 2 Enhanced

(biosafety level 2 enhanced: BSL-2 enhanced) as specified in the notification issued under Section 6 (1)

(G) All groups of animal toxins
(4) Operation Site Level 4 consists of operational sites used to operate pathogens or animal toxins

from all groups.

https://blgs.dmsc.moph.go.th/

assets/bpat/PATEN13.pdf

Operation Site
Level 4

Operation Site

Level 3

Operation Site
Level 1

Enhanced


https://blqs.dmsc.moph.go.th/assets/bpat/PATEN13.pdf
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Clause 7: Characteristics of Operation Site Level 1

B5L1

) controlled access

© EI'?u'I?Ld washing

3 sharpg hazards
warriing policy

personal
) protective
equipment

5 @ G E : © laboratory bench
| i1 - |

r [ - 3 0 autoclave

/'
LY SR
-'I r I|

T e e e T T e L e T T e e e e |

a closed space or a sectioned room (inside is visible);
easy-to-clean structure and facilities;

lockable door; sufficient equipment and tools;

sturdy tables/benches and chairs (waterproof surface, easily
cleaned, resistant to chemicals and disinfectants);

hand washing basins;

have space for cleaning materials and places for collecting a
storing solid waste separating from other types of waste;
adequate sound, temperature and lighting
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(1) containers or packages of tightly closed containers which does not leak;

(2) tools and equipment suitable for storing containers;

(3) tools and equipment for transporting or moving which prevent containers from falling;
(4) waste bins with lids which can be opened without a hand touch:;

(5)

methods for destroying pathogens;

tools and equipment for destroying pathogens such as an autoclave or other appropriate

(6) equipment or saline solution for eye wash;

(7) first aid kits; and

(8) biological spill kits with a minimum of liquid disinfectants, absorbent materials and personal
protective equipment consisting of operating clothes, rubber gloves, safety glasses, and face masks as well
as equipment for collecting contaminated materials such as tweezers, dustpan sets, and garbage bags for

infectious waste.

Clause 10 Containers or packages of containers specified in Clause 9 shall be labelled with

information about scientific names and dates of production or containment.




Clause 11: Safety and Quality Systems in OSL-1 BSL‘ 1

(1)  having security of place of production or possession and controls of procedures on storage,

production, import, export, sale, transit, or possession;

(2)  having measures to control access by unrelated persons;

(3) using technically appropriate personal protective equipment;

(4) having collection, storage, moving, and disposal of infectious solid waste which are in
= accordance with the laws on public health;
having technically appropriate cleaning of materials, equipment, and contaminated materials;
recording transactions and quantities of productions or possessions;

)

)

) having roper accident reporting and investigations;
) having practices for prevention and control of animals and insects in the operational sites; and
)

having measures to prevent the spread of contamination to the environment.

Clause 8: Operation Site Level 1 with animals

(1) being an animal room separate from other rooms equipped with appropriate ventilation and
temperature control;

(2)  having a room floor made of materials that are easy to clean, smooth, strong, able to carry
the weight, waterproof, and acid and alkali resistant. In case of floor drain, there shall be a tightly closed
lid that can only be opened when draining water;

(3) having a self-closing door; and

(4) having characteristics of places, equipment, and animal care management which are in

accordance with the laws on animals for science.
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W/ Faculty of Science Clause 12: Characteristics of Operation Site Level 2 BSL'Z

.

L T T

Biosaféty Cabinet = Fume hood
B Have the same as OSL-1 in clause 7 with additional items; o ey ‘ |
P Have measures to control people with the right to enter and o | \ }umms‘ m
| moHAzaRD || Have a biohazard sign on the doors; . *‘M -4
Have an appropriate containments for bioagents or toxins M:’je _Q,,i;'“*Bio roussians i)

e protection 14*

i i ) @ and waste containers <"
(Biological safety cabinet/BSC or Fume hood)

r1 -
3 iy
.

e S Label all equipment and tools exposed to bioagents
' (IBC-approved) Lab SOP
Detailed biosecurity system, keep all data at least 3 years
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&Y/ Faculty of science Clause 19 and 22: BSL-2 Enhanced

Clause 19 Information about pathogens or animal toxins possessed shall have the following details:
(1) In case of operations on Group 3 Pathogens which can be conducted in Operational Site Level
2 Enhanced as specified in notifications issued under Section 6 (1), pathogen safety data sheets (PSDS) shall
be provided and include types, sources of pathogens, disease carriers, disease transmission, pathogenesis,
symptoms, treatments and vaccines, personal protective equipment, first aid in case of accidents,

destruction methods, and disposal methods; and

| .. II i |

Clause 22 Operational Site Level 2 Enhanced (biosafety level 2 enhanced: BSL-2 enhanced) shall
have the following additional details:
(1) Separating laboratories for operations; and

(2) Having technically appropriate personal protective equipment.
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BS|L 3 (WITH RISK-BASED ENHANCEMENTS ) .
- o B,
© controlled access

ersonal
© Ehower out

sharp hazards
© warning policy

© Is.ll?'llr(d washing

O sea led .
penetrations

hysical
L7 Eor‘:tain ment

device

powered air

© purifying
respirator

RIRTIGHT (WHEN DISINEECTING ) = e s s e
Ty o . B : x © laboratory bench
e F : p

M —— R %l {{) autoclave
o : exhaust
® HEPA filter

effluent
® decontamination
system

Ofe0

TR gL It
AEETH
https://blgs.dmsc.moph.go.th/assets/bpat/PATEN13.pdf 'E?ﬂt_. K
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BsSL4

If-cjas
AIR TIGHT R o ML‘E ¥

£ controlled access

Bshar hazards
Wwarning policy

0 ?lan?td washing

o %ltmns

ical
o El?lﬁafraiment
davice

positive
@ pressure
protective sult
© laboratory bench

D autoclave

chemilcal

EE' 5I:uwernut
personal

D shower out

I d
D Xhoust
HEPA filters
effluant

iB) decontamination
system

Ofe0

Thfha T
AL
https://blgs.dmsc.moph.go.th/assets/bpat/PATEN13.pdf 'E?ﬂt_. =
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Autoclave

Centrifuge

Biosafety
cabinet

Sharp disposal
containers

Loop
incinerator

Leakproof
vessels

Transportation
containers
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—gafety Eq

Centrifuge

Autoclave

e Samples

e Sterilization
processes

e Spore test
e Certification

st 1262/1262P

H mppe od metal ummm 7 g
1262 bi logltul indicator in an AAML
struments or hard goods run |

minutes

n
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§ Administrative Controls

e Medical Surveillance and Immunization

* Training & Education
v'Lab specific policies and procedures
v'Biosafety training
v'Occupational Health Law and Regulation

e Resources

v'Website, Biosafety page, Faculty Website,
Biosafety Manual, Training Video

* Door signs
v'Entrance and Exit
v'Emergency exit, and hazard indicators

* Equipment and maintenance plan and action



Mahidol University @ R o o
oci e _— Medical Surveillance

» The systematic assessment of staff exposed or potentially exposed to occupational
hazards. This assessment monitors individuals for adverse health effects and
determines the effectiveness of exposure prevention strategies.

» Decide on which medical surveillance method will be the best option for your lab
i.e. available vaccine, baseline serum, symptom monitoring, medical emergency
response procedures

> Before working: baseline serum sample, immunization, know symptoms of illness
U Hepatitis A, B
O Influenza
 Others: Rubella, Measles, Chicken pox, Rabies, or Vaccinia

Any accident in Lab: Report and Evaluate
Any exposure: Be observant for symptoms and report symptoms

With symptoms: notify contact person/Pl, go to doctor and report for evaluation

Without symptoms: notify contact person/Pl, observation, and report for
evaluation

VV VY
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D) recuity of science Medical Surveillance

Table 2: Medical Surveillance and Immunization Assessment.

Vaccinations Prophylaxis Medical Surveillance Treatment

State Serum Annual List drugs
. . the Collection Medical that will be
Name of Available Vaccin

. (es or no) Effectiv | """ " | Required | tYP€ | Recommende | Monitorin effective
Biological y q of d for o against the

Material SIENE 2 ( ez or R B the Baseline Required athogen
name of y Needed no) q p g

no) prop Reference (yes or no) | strains used
th? SR hylax Needed State the in your
vaccine no) .
is (yes or no) test name laboratory

imipenem or
No ND ND No No meropenem,
polymyxins
Imipenem,
vancomycin,

chlorampheni
Bacillus cereus col,

Acinetobacter
spp-

aminoglycosi
des,
ciprofloxacin
Aminoglycos
Escherichia ides,

coli fluoroquinolo
nes
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Administrative Controls

Training & Education

(6) Being a person whose name appears on a certificate of notification or a license as the operator.
Have the operator receives biosafety and biosecurity training coursesgcertified by the agenciesjor
organizations under the Department of Medical Sciences within one hundred and eighty days from the date
of receiving the certificate of notification or the date of receiving the license and to bdretrained at least once

every three years.

v" One-on-one practical training in laboratory (with an exam)
v' Safety Equipment, Tools and PPE Practice Training

v Biosafety and Biosecurity Training Program

v' Safety and Occupational Health Training Program

v" Emergency Action Plan Training Program
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Resources

CERTIFICATE OF COMPLETION

This is to recognize that

ADISAK ROMSANG

Has successtully completed the workshop on “Fundamental Biosatety for BSL-2°
at [ aculty of Science, Mahidol Unive tsity

June 14-15, 2022

J’ 4 Ko i
th o i L 1.

Assist. Prof Adisak Rouuzang
Chair. Biosafety Committee

Mahidol University

Mo. A2022-0629-029

Administrative Controls

Conferment of Biosafety Certificate
Faculty of Science, Mahidol University

Title of Project:

on Pseudomaonas aeruginosa virulence factors during an infection

Principle Investigator:

Name of Institution: Department of Biotechnology, Faculty of Science

Signature of Chairman:

Signature of Dean of Faculty of Science: ........§..7.. 0

Date of Approval: ...

Date of Expiration: ...

Analysis on Drosophila defense mechanisms particularly targeted

Assistant Professor Dr. Adisak Romsang

Approved by The Committee on Biosafety Faculty of Science, Mahidol University

NN~

(Assoc.Prof. Palangpon Kongsaeree)

Dean of Faculty of Science, Mahidol University

DUATIEINIYININ

BIOHAZARD

Authorization for entrance must be obtained from responsible person

Ffufiovay  HUIBANEATINNGE f5.0RfNR SUUsA

;esponsible Person Assistant Professor Dr. Adisak Romsang
avvunslnsdwifadensdigniiu (Emergency phone call) 081 733 6598
wwamsnensAwiluiaanyiingg (Office hour phone call) 02 201 5962
iwavsnalnsdwiuaniiawiing (After hour phone call) 02 201 5990

A2

AMUUABANENITININTZAU I
BIOSAFETY LEVEL 2

w A o v o , U
viee K610 §f dinldiavnzldTuaygmangiufinvauinuu

ot Atk o

Asst. Prof. Metha Meetam Assoc. Prof, Palangpon Kongsaeree
Chair, Bicsafety Committee Dean, Faculty of Science, Mahidol Univarsity

February 1, 2021 February 1, 2021

Date

Date
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Safety Data Sheet (SD\S)
| Safety Data Sheet

documents that describe A Safety Data Sheet (SDS or
the hazardous properties

of a human pathogen and IMSDS) is a document that
|Contact Us |He|p |Search |Canada.ca recommendatlons fOf . . .
Home > Laboratory Biosafety and Biosecurity > Pathogen Safety Data Sheets and Risk Assessment Work inVOIVing these CO nta I nS Info rm atlon On the

MainMenu | S PTRTORCSPR |  orv Biosafety and | 28€Nts in a laborator ! .
ETET . R segtting. y potential hazards (health, fire,
Pathogen Safety Data Sheets and reactivity and environmental)

I‘I :ug?nltc::y”;dcmmada putiiqued:ulacm Calladlé'.

Public Health Agency of Canada

www.publichealth.gc.ca

Infectious Diseases

o Risk Assessment Sl
Chronic Diseases = Licensing Program d h k f | = h h
Travel Health Pathogen Safety Data Sheets (PSDSs) (previously titled = Human Pathogens a n OW tO WOr Sa e y W|t t e
Material Safety Data Sheets for infectious substances) are and Toxins Act .
Food Safety technical documents that describe the hazardous properties of nadian Riosafe Chem |Ca| prOd uct.
Immunization & a human pathogen and recommendations for work involving E—
Vaccines these agents in a laboratory setting. These documents have | ESCHERICHIA COLI
Emergency been produced by the Public Health Agency of Canada (the GHS LBbE'S
Preparedness & Agency) as educational and informational resources for
laboratory personnel working with these infectious PATHOGEN SAFETY DATA SHEET - INFECTIOUS 6 f@
Response substances. Please note that work involvin i SUBSTANCES
. g pathogens in
Health Promotion Canada may require compliance with international, national, Oxiizes - Can bum without Exposives -May oxloc it Corosues - May cause skin
and provincial laws and guidelines.The PSDS App is available | SECTION | -INFECTIOUS AGENT ot SR MR i e |

Injury Prevention

as a free download for your devices in the Android, Amazon, | NaME: Escherichia coli, enteroinvasive
Lab Biosafety & Apple, and Window stores.

_ 3 3 3 3 2

SYNONYM OR CROSS REFERENCE: EIEC ' 2, intestinal pathogenic E. coli *, bacillary

Biosecurity ) ) ) o p s = et b «
For those working with animal pathogens, your will find more | dysentery = E N/  N—= >~ | o=
Surveillance information on the Canadian Food Inspection Agency's CHARACTERISTICS: Enteroinvasive Escherichia coli (EIEC) are in the family . Farnmable f exposedto Tosi s aguatic
m Disease Agent Information page. Enterobacteriaceae 2. They are Gram negative, rod shaped, non-spore forming, motile with A Y RS, o suboties iy e oveimgming | [t ommmpm e
peritrichous flagella or nonmotile, grow on MacConkey agar (colonies are 2 to 3 mm in of fammabe gases L L L HEALTH HAZARD FIRE HAZARD
Media Room Please note that although the information, opinions, and diameter and red or colorless), and are capable of aerobic or anaerobic growth 2. Strains 3~ Extrorme danger fow 73¢
belonging to EIEC are biochemically, genetically, and pathogenically closely related to &% s e 2 Below
Shigelia spp. 1 0 - Will not burm
ISPECIFIC REACTIVITY
Tosic material which may cause May cause serious and Iritant - May cause “‘;fiﬁ',“ e | 5

life threatening effects even in prolonged health effacts intitation {redness, rash) Acia ACID
small amounts and with short on short or long term or less serious toxicity
exposure, exposure,

SECTION Il - HAZARD IDENTIFICATION
PATHOGENICITY/TOXICITY: EIEC causes bacillary dysentery *, an acute ulcerative



http://www.phac-aspc.gc.ca/lab-bio/res/psds-ftss/index-eng.php
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Practices and Procedures

» SOP Writing and Implementation
» General Safety Guidelines

» Good Laboratory Practice

» Good Microbiological Practice

» Hand Washing

» Specific Procedures
= Centrifuges
= Needles & Syringes and other sharps
= Pipettes
= Blenders, Grinders, Sonicators & Lyophilizes
" Inoculation Loops
= Cryostats
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Safety Operating Procedures

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

Prevention Control

Safe Operating Procedure F SAFETY OPERATING PROCEDURES @ Po RTAB LE FIHE ExTI"GuIsHEHs

Photocopier Scroll Saw
onor stte et Depren DO NOT use this machine unless a teacher has instructed

This equipment can only be used by a trained employee or other authorised person. safelissiandoperstioniandibasialVenipermission:

Equipment must NOT be altered, relocated or modified without authorisation. o ses must be worn at all O Long and loose hair must be

IN CASE OF FIRE: FIRE CLASSIFICATION:

= Call the fire depariment immediately,
= Do nol use an extinguisher withoul proper Iraining.
= Know which extinguisher is correct for what type of fire.

* Only use poriable extinguishers when
the fire is contained to & small area.

OPERATING PROCEDURE

Servicing by qualified technician only. times in work areas. contained.

SAETY NS TONS substantial uppers must be worn. must be worn,

Appropriate footwear with @ Close fitting/protective clothing

indno tripping
uld

sur
All copying and pri jocated ina t including Rings and jewellery must not be H protection may be required
tilation such a windows and open doors to provid ilation. If natural venti s worn. for some operations.
Sia

e location of the raom, mechanical ves s
ated away from occupied work 2 : RE-OPERATIONAL SAFETY CHECKS

. Ensure the scroll saw is securoly fixed on a stable and level surface.
Ensure the scroll saw is operated on an RCD protected circuit

. Ensure the machine operator zone i clearly marked and no slipltrip hazards are present in workspaces
and walkway

Do not bend over. . Check that the blade guard is securely fixed in position.
closing paper trays and covers. 1005 the correct size and style blade for the material and the type of cutting planned.
with pai s . Ensure the blade te ward, toward the tablo.

tooth o
Tighten the blade securely in the chucks and adjust tin-line with the blade suj
ho d. 3

heard, readjust the tension.
e ONIOFF starter.
Faulty oquipment must not be used. Immediately report suspect machinary.

rap orv ap ERATIONAL SAFETY CHECKS
4. Reportall equipment faults and hazards to your supervisor. Keep fingers and hands away from the path of the blade.

. Use this scroll saw to cut only wood, manufactured boards, plastics and nonferrous matals.
CAUTION:  Beware of trapping fingers; posture when accessing lower trays; electrical Do not hand hokd pleces 5o smal that your inges wi go underthe blade guard. Use g to hod 3
small workpio
Ensure there are no nails orforeign objects n the part of the workplece to be cu.
. Adjust the hold down foot so that t s pressing ighly on the work pioce
extraction unit before using the saw.
tarting the cut, watch the saw while it runs. f it

ey, sop mmdiatay. Turn he saw of and isclate he machine. Do et resar il finding
nd correcting th prablem,
— Aiow ine lade of tne aw o reach ul aperating speed befor starting the cut
! . oop hands "ot th scro

hazard:

I saw point-of-operation.
immly hold the workpiece with both hands and feed it at a moderate rate of speed
Raport il Haraek i D1y Carica daport Retects & nd body to one side of the blade and out of line with a possible thrown piece if the
Extinguisher rrectl and Seek First Ald 1" ' and wait until it has completely stopped before removing scraps or making
adjustments.

Nt B
PULL the: pin, Hold the AIM ihe nozzle al the SOUEETE [he lever SWEEP from
eatinguisher with the bage of the fine. slowly and evenly. shide-to-gida at (he
nexzle painting away e of ihe Hame.
frem you, and release
the |ocking mechanism,

HOUSEKEEPING

REMEMBER . .. Safety Is everybody’s responsibility. . h off the saw and reset all guards to a fully closed pos
2. Leave the machine in a safe, clean and tidy state.

orscuamen This SOP shouid be used n conjunction with Education Palicy and Procodures Register (EPPR) -
Ths St Opersts THLS PRLOTZ: Curricutum Actvlty Risk Management Modules

Date of last review Signature
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S’fetyperating Procedures

B[@Sﬁﬁﬂ II Y Step-by-step instructions on executing activities when working
with biohazard (biological agents/toxins) so that the operator
Contents of the SOP

@4 )
S)@Pf and environment are protected.
are depended on the

v Which pathogen(s)/toxin(s) you are working with? specialization.

Writ tical SOP
v" What are the risks associated with your pathogen(s)/toxin(s)? th;'tf,j'u‘fs;'ffme.

“CAN” do/adhere to.

v" What experimental procedures will be performed 7

v" How to minimize associated risks for experimental procedure? G ieli el

—> engineering control, medical surveillance, SOPs, institutional policy [RACECLESASSEUTEIE
be concised,
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afety Operating Procedures

Content

EBI center - BSL-2 Lab SOP, version 10 (Tuly 1, 2022) MUSC-EBI-65006 MUSC-EBI-65006 1
Revised and approved by Adisak Romsang, Ph D.

Emergency contacts: Emergency contacts 1
Principle Investigator Project: Asst Prof. Dr Adisak Fomsang MUSC-EBI, K610 Lab member 2
Tel: 02-201-5962 and 081-733-6398 Content 3
Email: adisak rom@mahidol.ac.th . R
Mentor: Prof D:S;Cm;iri:igkolsu.k o 1. Risk assessment of laboratory activities 4
. . Tel: 02-201-5888 a.u:i 085-771-6377 1.1. Acinetobacter spp. 4
Blosaf?t}-’ Lt‘\-’f‘l 2 (BSLZ) Email: skom/@cri.or.th 2. Bacillus cereus 5
Safety Officer: Asst Prof. Dr. Adisak Romsang - ’ ’
Tel: 02-201-5962 and 081-733-6598 1.3. Escherichia coli 5
Email: adisak rom@mahidol.ac.th 1.4, Pseudomonas aeruginosa 6
Laboratory room: K610, K-building, SCMU
Tel- 02-201-5962 1.5. Recombinant DNA techniques 8
Standard Opfl'aﬁ]]g Procedures (SOP S) Email: ¢bi_muiwhotmail com 1.6. Animal models and animal cell lines for bacterial infection 8

L=

1.7. Salmonella enterica

1.8

Staphylococcus aureus

EBI Center, Biosafety Officer Chief:

%]

1.9. Streptococcus Group B

Center for emerging bacterial infections (EBI) Asst Prof. Dr. Adisak Romsang Tel: 02-201-5962 and 081-733-6398
) _ Email: adisak romia@mahidol ac th
ESPReL number: 2-0130-0050-2

. Medical surveillance program

3. Standard Operation Procedures (SOPs) 17

6 floor Charlermprakiet Building 3.1. Laboratory Facilities

Faculty of Science, Mahidol University Faculty of Science Student Health Care:  02-201-3203 3.2. Authorization and access

Faculty of Science Securnity Officer: 02-201-5028 3.3. Entry into BSL2 Laboratory 27

Mahidol University Security Officer: 024414400 ext. 11704 L
Faculty of Science Maintenance Officer: ~ 02-201-5087 3.4. Working inside BSL2 Laboratory 27
_ Ramathipbodii Hospital: 03-354-7308-9 . i} Biosafety in Laboratory: PPE and protocols 28

Principal Investigator: Asst Prof. Adisak Romsang. Ph.D. Police: 191 Phayathai Police Station: ~ 02-354-6937 o )
Fire Station: 199 Phayathai Fire Station: 5087, 5098 Biological Safety Cabinet 33
Ambulance and Rescue: 1554 Medical Emergency Call: 1669 3.5. Waste handling and disposal 13
3.6. Response to spills and emergencies 38
The tenth edition, July 2022 Faculty of Science Security Office: 5990 Spills (Liquid, Solid, Small and Large) 38
Revised by Asst.Prof. Adisak Romsang and K610 members Faculty of Science Electrical Office: 3337, 5999 First Aid

Faculty of Science Safety Officer: 086-746-9206 (Mr. Sumet)
Faculty of Science Biosafety Officer: 081-806-0911 (Ms. Worawan)
Ramathibodi Hospital: 0-2201-1000

Police: 191, Phayathai Police Station: 0-2354-6957

Phayathai Fire Station: 199, 0-2354.6858

Accident management

3.7. Exit BSL2 Laboratory

4. Transfer of materials

5. Biosecurity

All lab users must read and understand this SOP before conduct work in the laboratory.

References

Internal use in the Faculty of Science, Mahidol University only Internal use in the Faculty of Science, Mahidol University enly Appendix: Risk Group, PSDS, Incident Report format
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TYPE OF PROTECTION

BSC SELECTION Laminar Flow/Clean Bench

Personnel protection, microorganisms
in Risk Groups 1-3

Personnel protection, microorganisms
in Risk Group 4, glove-box laboratory

Personnel protection, microorganisms
in Risk Group 4, suit laboratory

Product protection

Volatile radionuclide/chemical protection,
minute amounts

Volatile radionuclide/chemical protection

Biological Safety Cabinet

Fume Hood

&

EOralg

HieanTep RISt BF TYough Wont ana o red perlorated gried
[

T Figure 3A. The horizontal laminar flow “clean bench™ (A) front cpenir ; i
N\ V7 8) sty e () gy HEPA S (0] oy prm € e

Class I, Class Il, Class IlI

Class Il

&

&

&

L
|
b .
D ~
%lIIIIIIIIIIIII]LIIIHIIIII

i

Class I, Class I

Class 11, Class Il only if laminar flow included
Class 11B1, Class I1A2 vented to the outside

“0’1‘ USE IN REPLACE OF BSC”

Class I, Class 11B2, Class Ill




Mahidol University
Faculty of Science

Biohazard liquid waste
container

1 autoclavable]

Gloves

Lab gown

Biohazard
autoclavable

Disinfectant

Biohazard dry
waste container

d liquid

container

Biowaste Management

pipet gun

Avoid/Reduce

Reuse

Recycle

Waste to
energ




W\ Mahidol University
Faculty of Science

International Air Transport Association (IATA)
Material Transfer Agreement (MTA)

Shipper 4G/CLASS 6.2/2007
CAN/8-2 AIRPACK

Consignee

0

Name and phone fs J
number of A
responsible person

INFECTIOUS
SUBSTANCE

In the case of damage or leakage,
immediately notify Public
Health Authority

Y
Dry ice
‘ 3kg

RG-1 pathogens can be handled inside biosafety cabinets or on
designated bench areas and transferred using lab basket.

RG-2 pathogens must be handled inside level-2 biosafety
cabinets or transferred with double packaging containment
between cabinet, incubator, and freezer in the laboratory area only.

Packaging
Selection

Documentati |ie

on

Labels &
Markings

Placards

Type CatA or B

1, if permitted

ary B mark
number

i= required

Type CatA or B

« Over 500 kg
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Bioagent Transportation

Category A Infectious Substance (UN 2814 and UN 2900) Biological specimen, Category B (UN 3373)

' Figure 1. A Category A UN Standard Triple Packaging Figure 2. A Category B Non-specification Triple Packaging

Primary receptacle
leakproof or siftproof

Leakproof seal closure

Watertight primary receptacle

- ( . ~ — If% Infecti .
) . Glas_s, metal, or plastic — Infectious substance Secondary packaging < - - suggaonfe Cross section of
If multiple fragile primary receptacles / leakproof or siftproof *;4'/\ closed package
are placed in a single secondary 3 . ; e.g.. sealed plastic ba 5/ —
packaging, they must be either Absorbent packing Cross section of ( gt’h int P diat g 4 —.
individually wrapped or separated so material (for liquids) closed package or other in‘ermediate l Absorbent
as to prevent contact between them. packaging)

material

Watertight secondary
packaging

List of contents

-4

4
Rigid Outer
packaging

Cushion
material

Rigid outer
packaging

2
AN

Infectious substance label

UN package
certification mark

Package mark \

Proper shipping name
and UN number

Name and telephone number of a

person responsible. (This information
may instead be provided on a written
document such as an air waybill)

Shipper or
consignee
identification
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SpI Response Procedure

Do not panic, react immediately with consciousness

First priority — protect of personnel

Stop working and always alert others

Evaluate nature of spill to determine the level of response
Material response to spills must be available in Lab

Don appropriate PPE and disinfectant to contain spill
Decontamination of facility and equipment

Packaging and disposal of contaminate waste materials

Proper documentation of incident
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‘SII Response Procedure

Bloluglcal Spill Cleanup
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Personal Protective Equipment

Standard PPE Full PPE Enhanced PPE

TOP 4 EXCUSES FOR NOT WEARING PPE
ence area High prevalence area Confirmed case COVID-19
O 5 r P.
“POOR FIT” “NOT EASILY ACCESSIBLE” — oA ‘
. s 5- _J,, rs
B, z - ;
/ / Y /! s
'LOOKS UNATTRACTIVE A\

ofe mpL y
they hav
not wearin gPPEWh
they should have been

KON of
~—~ wok rs will suffer
seyewmury

:I PPE is the |mportant and the last line of defense.

(1 Responsibility of both operator and operation personnel to
ensure that PPE is worn correctly.

(J PPE is depended on the research work “risk assessment”
d Transmission : airborne, droplet, and contact isolation
] Biological Safety Level (BSL) : 1, 2, 3, 4
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Personal Protective Equipment

PLACE : Clause 11 (3) using technically appropriate Table 11. Personal protective equipment

PPE’ (8) Sp||| kltS COntain PPE EQUIPMENT HAZARD CORRECTED

Laboratory coats,
gowns, coveralls

SAFETY FEATURES

Contamination of clothing ¢ Back opening

Cover street clothing

OPERATOR : Clause 8 (d) Provide and control the use
of PPE as appropriate

Plastic aprons Contamination of clothing ¢ Waterproof

Footwear Impact and splash * Closed-toe

w: Clause 12 (C) Use PPE Goggles Impact and splash Impact-resistant lenses (must be optically

appropriately and conform with RG correct or worn over corrective eye glasses)
Side shields

Impact Impact-resistant lenses (must be optically

Occ Safety, Health, and Environment Acct (2011) : Safety spectacles conect)
Section 22 PPE as stipulated by the Director-General. Side shields

Face shields Impact and splash e Shield entire face
Easily removable in case of accident

International Standardization and Organization : ISO
European Standards : EN
Australia Standards/New Zealand Standards : AS/NZS
American National Standards Institute : ANSI
Japanese Industrial Standards : JIS
The national Institute for Occupational Safety and Health : NIOSH
Occupational Safety and Health Administration : OSHA
National Fire Protection Association : NFPA

Respirators Inhalation of aerosols » Designs available include single-use
disposable; full-face or half-face air
purifying; full-face or hooded powered air
purifying (PAPR); and supplied air
respirators

Gloves Direct contact with » Disposable microbiologically approved latex,
microorganisms vinyl or nitrile
* Hand protection

Cuts Mesh
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ALUEUUT
TYPE 1

Uooriufnusoid
TYPE 2 JoorLwu Lth a:oon
TYPE 3 Uooriuvoorasndisoduao
TYPE 4 Uooriuuooikaons:duld
TYPE 5 |} Uooduoumaunaidniilusuasie
TYPE & Uoorlgovinasedd

(Boiauvlos BodeonAuldd)

uasgu ISO

nuMucioidoa
ISO 16603:2004 ansAaKED
ISO 16604:2004 |  numudeiBelsn

ISO 22610:2018

nuispauhUuteou

ISO 22611

nudeaiUsethuuitou

ISO 22612:2005

nUCioMSBLUWIU
govibolsa

aboratory coat
Gown

overall

(coogno)
EN14605

T 2B

3

TSB £ 14605:2005

TYPE 4 (4B)

w

TYPE 3B

Tun 28

TYPE EN 14605;  EN14605:2005
4B 2005+41:2009

SHERASUODM

EN14126

Figure 6.1 Removal of a
laboratory gown

(WadUeonuidalsald)

Figure 6.2 Procedure to remove o disposable opron Figure 6.3 Procedure fo remove a disposable laboratory coverall
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Mask Type

Standards

Filtration Effectiveness

Single-Use Face Mask

China: YY/T0269

3.0 Microns: =95%
0.1 Microns: X

Surgical Mask

China: YY 0469

3.0 Microns: =95%
0.1 Microns: =30%

USA: ASTM F2100

Level 1 Level 2

Level 3

3.0 Microns: =295% 3.0 Microns: =98%
0.1 Microns: 295% 0.1 Microns: =98%

3.0 Microns: =98%
0.1 Microns: =98%

Europe: EN 14683

Type | Type Il

Type llI

3.0 Microns: >95% | 3.0 Microns: >98%
0.1 Microns: 2 0.1 Microns: X

3.0 Microns: =98%
0.1 Microns: X

Respirator Mask

USA: NIOSH (42
CFR 84)
China: GB2626

N295 / KN?5 NP2 / KN2??

N100 / KN100

0.3 Microns: =95% 0.3 Microns =99%

0.3 Microns =99.97%

Europe:
EN 14%9:2001

FFP1 FFP2

FFP3

0.3 Microns: 280% 0.3 Microns: =94%

Unfiltered breath

0.3 Microns: 99%

Unfiltered breath
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GLOVES

» Selection according to the nature of works and people wearing

« Made of sap from Rubber Trees (Hevea
brasiliensis, the Pard rbber tree)

« Made with naturad components, these
floves are biodegradakie,

LATEX GLOVES

* Mitrile rubber ks known as
acrylonigrilebutadiens. IU's a petroleurn
based plastic

» Also known as an alemative (o rubber
latex

« Generally not biodegradable

NITRILEGLOVES

i 1| j * Made up of synthetic material
composed of polyviny chioride and
| 4J  plasticizes that soMans thi matenal.
« Generally means vinyl is made out of
plastic,
« Mot dodegracabie

VINYLGLOVES = Shameeck

1. Adeguate Fit
2. Durability

3. Tactile Sensitivity

4. Puncture Resistance
3
5. Chemical Resistance

6. Dexterity

7. Allergens g
-_..p"

8. Color 7

38IvunA
nIey

LT LR
g H

»Ina biological laboratory, gloves must be always worn dealing with a potential

exposure to microorganisms, blood or fluid from a human or animal body.

» Avoid reusing gloves. If necessary, gloves must be properly and effectively washed,

removed, cleaned and decontaminated.

GLOVES

REMOVE YOUR GLOVES
Before Leaving the Lab

NO GLOVES

Door Handles

#adventuresafely

tad

Elevators

GLOVES

» Gloves must be removed and then hand washed
properly after working with pathogens, contaminants
or after working in BSC and before leaving the lab.

» Used gloves placed in a biohazard waste disposal

container. vozfaiio

BIOHAZARD WASTE

VYZOUATY
HAZARDOUS WASTE

waoalrl anllaw
ARG Woalinu
mizilosiandsd saa

Glove allergy

1. Allergy to powder causes an irritation around the hands worn.

2. Slow alleroy symptoms appear after 24 hours of exposure.

3. Caused by the reaction of immunc-antibody E contained in natural latex proteins.

B |f you have an allergic reaction, use powder-free gloves, such as nitrile

gloves.

Peel downwards, away from the

Pull the glove away until itis
wrist, turning the glove inside-out. -

removed from the

Pinch and hold the outside of the . ing
the inside-out glove with the

glove near the wrist area.

%

Continue to pull the glove down
and over the inside-out glove
being held in your gloved hand.

\ 3
With your un-gloved hand, slide your
finger/s under the wrist of the
remaining glove. Do not touch the
outer surface of the glove.

Peel downwards, away from the
wrist, turning the glove inside out.

yusurdinbg aA1)09j01g TRUOSIDG




Safety glasses Foot Protection EN 20345
uan.523-2554

- Lens and Cover: Polycarbonate (PC), Polyvinyl acetate (PVA) = = : No perforated shoes, sandals

or cloth sneakers

EDVEP Comfortable, rubber soled,
— — A ' " ; ‘ v e and cover the entire foot
, \ . i By, r ) g ¥ : NG Heat/Chemical/Germ resistant
N y , ..,"f l : 3 4 e Ny .' IMetatarsal/Steel-toed safety

ANSI std 287.1
MIL-PRF-32432 Shoe Cover

Safety goggles CAé\l'\{(;SGPé—_Zl9F43 - disposable

AS/NZS 1337.1

- Usually in BSL-3 or spill responses

B

M I{ i \ - Carefully dof (not infecting/contaminating)
il ﬂ\
{ s b{;\\‘ ~4
, , , Hearing Protection
Direct vent Indirect vent Non ventilated

* EARPLUG

- - PREMOLD-EAR PLUG
Face shield
- EAR PLUG/EAR INSERT

Headgear * EAR MUFF

- Face and neck protection; fit with gown or head protection

* A positive-pressure suits - high noisel

Head Protection

EN 397:2012

Japanese helmet

yusowrdinbg aA1)09j01g [RUOSIDG

EN 352-3, EN 166 (3B),
U9N.368-2554 EN 1731 (F), EN 397
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SEQUENCE FOR PUTTING ON SEQUENCE TO DON PPE

PERSONAL PROTECTIVE EQUIPMENT (PPE)

The type of PPE used will vary bazed on the level of precautions required, such as standard and contact, droplet or

girberne infection isalation precautions. The procedure for putting on and remaving PPE should be tailored to the specific 'I G ow N
.

type of FPE

. GOWN

Fully cover torso from neck to knees, arms
to end of wrists, and wrap around the back

Fasten in back of neck and waist

2. MASK OR RESPIRATOR

Secure ties or elastic bands at middle
of head and neck

Fit flexible band to nose bridge
Fit snug to face and below chin

Fit-check respirator

3. GOGGLES OR FACE SHIELD

* Place over face and eyes and adjust to fit

4. GLOVES

+ Extend to cover wrist of isolation gown

USE SAFE WORK PRACTICESTO PROTECT YOURSELF
AND LIMIT THE SPREAD OF CONTAMINATION

* Kaep hands away from face
= Limit surfaces touched

m Cover torso neck to knees, arms to wrists
m Fasten in back of neck and waist

2. MASK OR RESPIRATOR

m Fit flexible band to nose bridge

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

m Extend to cover wrist of isolation gown

SEQUENCE TO DOFF PPE

1. GLOVES

m Peel off leaving inside-out, discard

2. GOGGLES OR FACE SHIELD

= Handle by head band or ear pieces

m Discard in waste container

3. GOWN

® Touch inside of gown only, turn inside out
m Fold or roll into a bundle and discard
4. MASK OR RESPIRATOR

B Grasp bottom, then ties/elastic, remove
m Discard in waste container

PERFORM HAND HYGIENE!
-

yusurdinbg aA1)09j01g TRUOSIDG

&% KAISER PERMANENTE.

* Parform hand hygiena \ i = =i RopkaBucaling corn by SorGnots Gasign = B Brsersinsli 438 1105

» Changa glovas when torn or heavily contaminated




Mahidol University

Faculty of Science o I ' ’ , ‘
l l IJ

Personal = personal item, no sharing, no taking outside the lab
Protective = meet the standard with trusted quality
Equipment = must be accessible, applied/used, throw away correctly
> Safety must not fail, Be attention with much + consistent
> PPE selection: nature of works, people, and situation

» PPE must be present, check before and clean after.

> Washing hand is required before & after PPE applied.
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. Recombinant DNA technology

Interaction
between

MEIT L EEIE: NOTIFICATION OF THE MINISTRY OF PUBLIC HEALTH

particularly transferred gene
antibiotic resistant and host (end o S RE: SAFETY ASSESSMENT OF TECHNOLOGIES USED IN THE PRODUCTION OF PATHOGENS AND ANIMAL
gene product/product _ - TOXINS, B.E. 2561 (2018)
effects) i

Ability of vector to
survive outside lab
(Vector)

5 or animal

ommencem
blgs.dmsc.moph.go.th

en/page-view/150

Report form for evaluating the safety of technology used to produce h ?‘!;"Pt"

pathogens or animal toxins J——— o peh it NIH GUIDELINES FOR RESEARCH
i i BIOSAFETY GUIDEDNES for Ano INVOLVING

v" Location of the laboratory e 2o bl el SCHEHEEEEE RECOMBINANT OR SYNTHETIC

v Nature of the laboratory LABORATORY BIOSAFETY MANUAL NUCLEIC ACID MOLECULES

FOURTH EDITION (NIH GUIDELINES)

APRIL 2019

v" Name of pathogen/animal poison to produce

v [luantity to be produced

v' Reasons for the need to produce pathogens or animal toxins

v Purpose of producing pathogens or animal toxins (specify the results,
output or products obtained from the production process)

v Processing time

v Equipment used to produce pathogens or animal toxins

v Technology used to produce pathogens or animal toxins

v Products resulting from the use of such technology that may affect the
safety of individuals. the environment or the public.

v Determination of measures or methods to eliminate or reduce the impact |

ent/uploads/NIH Guidelines.pdf

DEPARTMENT OF HEALTH AND HUMAH SERVICES
Hational Insiitutes of Hearth

ion about upcaming Gene

CIENCE POLICY CONTACT INFORMATION;

£

and monitoring measures } g o e rmasc bl
v Reference documents (if any)

b
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Recombinant DNA technology

Infrastructure
and Facilities

Risk Assessment

Consideration of Risk 1-4

Instituted BSO

Consideration of Biosafety Level 1-4

Source of recombinant DNA from donor  Vector ability Instituted BSO
Probability of natural DNA exchange Habitat of donor and recipient

Ability to breeding  Effect of inserted gene in other host gene function

Ability to survive in harsh conditions ~ Use of antibiotic resistant gene

4 _ & w -
E‘U W 1.2 TURIUIENIITUTDAUATING

B e Pathogenicity, toxicity, carcinogenicity, allergenicity

-Biosafety%20Guideline.pdf



https://www.biotec.or.th/biosafety/images/document/G01-Biosafety%20Guideline.pdf
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Category 1 = BSL-1 or 2

e Low risk
¢ Inform IBC

Category 2 = BSL-1or 2

Medium-level risk

Application form for consideration of
modern biotechnology projects

dudl 1: fauslasen

Project Name |

IBC approval
Category 3 2 BSL-2 or3 or4

Objective

Modern
biotech in used

sl Date and Duration

| Plinformation |
(training
certification)

Type of organism
in used

Amount and scale 15 | ssiumnaafiansFammmesaonmiiums (bosafety lev
of production

Co-Pl infor.
_ (training i
certification)

Decontamination
SOP

Host information




Biosafety & Biosecurity

Knowledge, skills,
abilities, intelligence,

roives, atuce and Risk Management

SAFETY

ot CULTURE WORKPLACE
Leading by example, Systems, procedures,
following procedures, standards, equipment,

complying with standards, tools, machinery,

using PPE, locking-out housekeeping, climate

power, coaching and and effluent control
safety culture

Risk = Probability x Severity ~ Procedure

Safety _________
UNSAFE ACTS & PRACTICES
UNSAFE CONDITIONS Operating \I }
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K610 SOP

http://ajrscbt.wix.com/k610-scmu#!lab-safety/c1rhw

Faculty of Science (Research Unit)

http://www.sc.mahidol.ac.th/scre/biosafety.htm > wurfshiieany
Uaaniy UnIngaguiing

Mahidol University (COSHEM)

http://www.coshem.mahidol.ac.th/

Thailand Law and Regulations

http://blgs.dmsc.moph.go.th/page-view/99

http://www.ratchakitcha.soc.go.th/DATA/PDFE/2561/E/043/1.PDF

Biosafety in Microbiological and Biomedical Laboratories

International organizations (BMBL) 6% Edition

WHO - http://www.fsis.usda.qgov/wps/portal/fsis/topics/science/laboratories-and-

procedures/quidebooks-and-methods/microbiology-laboratory-guidebook/microbiology-

laboratory-guidebook

US — CDC = http://www.cdc.gov/hicpac/pdf/quidelines/Disinfection Nov 2008.pdf
OSHA - https://www.osha.gov



http://ajrscbt.wix.com/k610-scmu#!lab-safety/c1rhw
http://www.sc.mahidol.ac.th/scre/biosafety.htm
http://www.coshem.mahidol.ac.th/
http://blqs.dmsc.moph.go.th/page-view/99
http://www.ratchakitcha.soc.go.th/DATA/PDF/2561/E/043/1.PDF
http://www.fsis.usda.gov/wps/portal/fsis/topics/science/laboratories-and-procedures/guidebooks-and-methods/microbiology-laboratory-guidebook/microbiology-laboratory-guidebook
http://www.cdc.gov/hicpac/pdf/guidelines/Disinfection_Nov_2008.pdf
https://www.osha.gov/

&, Faculty of Science :

INTRODUCTION

Mahidol Science Biosafety Committee
(MUSC-IBC)

Tel. 022015041

E-mail: musc.biosafety@hotmail.com
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SRR Scientific Research Scopes in MUSC

' ﬁ, Aquatic animals :i : : :
2yt N = Genetic engineering

Bacteria

® ) YeastandFungi % Animal models @ Industrial scale
*® | > P\
: Y -
Virus 5,4:.} Synthetic biology
Plants !!! Clinical samples & System biology

W’Environmentalsamples fg‘% Others related

) 4
“ ~ Insects
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BSL3

BSL2

MUSC-IBC Tu) 2564

I 1

BSL1 H 12
pd

BSC Certification 88 in 64

utoclave Certification 59 in 64

BSL2 Laboratories 48

BSL1 Laboratories 15

AAI1SUS=NIUAISWDISAUIUDAISUSID “: unsdudvianaisiolaualasoms
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——y T
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; (Standard Operating Procedures)
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Biosafety training for
grad/undergrad students

Supporting a certification of
related facilities

BSL-2,3 training courses
certified by DMSC, MOPH

Contributing in MU-IBC

activities

MUSC-IBC visiting, sharing
and learning
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The 6™ First Training Course approved by | Weree watidolUriversy
Dept. Medical Science, Thailand (total 22). Fundamental .

Biosafety for BSE2
Unique workshop training for scientists |  (English Version)

and students in diverse fields of Study. | s, g corercera

Faculty of Science, Mahidol University (Phaya Thai)

The courss ls accradited by the Departmant of Medical Sclences,
Minigiry of Publlc Health, Thalland (NO. &8 0821,08/2488),

Seven training activities were done with | - edssstonte ’
o[- . . 4500 baht/person (individual ) _
> 000 certified participants. Bormon hgup) - L

" lectures -+ special toplcs In blosafetyin [/
biotechnology and animal researches

Regster via (R code or @ 4 ntoractive workshops

E?}f E @ Booth exhibition for novel tachnology
"'UrF*.l FREE! $pill kit box set

LS. . . Moare information,
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