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Objective and scope

To provide knowledge on the requirement and regulation 
involving in biosafety and biosecurity in Thailand.

PATHOGENS AND ANIMAL TOXINS ACT, B.E. 2558 (2015)

BIOSAFETY GUIDELINES for Modern Biotechnology, 
BIOTEC, 2016
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Laboratory Biosafety vs Biosecurity
in bioscience or biomedical research (2)
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• Reduce or eliminate exposure

• Accidental release

• Prevent loss, theft

• Intentional release

• Limit access



Important of Biosafety

▪ Laboratory workers recognize hazards of processing infectious 
agents

• Laboratory biosafety aims to reduce or eliminate exposure of 
laboratory workers, or other persons, and the outside 
environment to potentially infectious agents involved in 
bioscience research. 

• Laboratory biosafety is achieved by implementing various 
degrees of laboratory “containment”, or safe methods of 
managing infectious agents.

• Through engineering controls, management policies and 
work practices

• Labs must adhere to very specific safety regulations to work 
with organisms that pose a threat to human health
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Recommended National biosafety guidelines for research use 
of microbial agents/pathogens and toxins.

1. Biosafety in Microbiological and Biomedical 
Laboratories (BMBL) 5th Eds
Knowledge sufficient to work safely with hazardous 
microorganisms and the biosafety principles

https://www.cdc.gov/labs/pdf/CDC-
BiosafetyMicrobiologicalBiomedicalLaboratories-2009-P.PDF

2. BIOSAFETY GUIDELINES for Modern Biotechnology. 

http://www.biotec.or.th/biosafety/images/document/G01-
Biosafety%20Guideline.pdf

3. (Draft) คูมื่อมาตรฐานความปลอดภยัหอ้งปฏิบตัิการจลุชีวิทยาทางการแพทย์

http://nih.dmsc.moph.go.th/login/filedata/1.pdf
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NATIONAL LAWS AND REGULATION

PATHOGENS AND ANIMAL TOXINS ACT, B.E. 2558 (2015)

http://blqs.dmsc.moph.go.th/assets/Bpat/ACTforBPAT.pdf (English)

http://niah.dld.go.th/th/files/legislation/act_microbe_toxin_2558_2bx.pdf (Thai)

http://blqs.dmsc.moph.go.th/page-view/99 (Bureau of Laboratory Quality Standards) 6

http://blqs.dmsc.moph.go.th/assets/Bpat/ACTforBPAT.pdf
http://niah.dld.go.th/th/files/legislation/act_microbe_toxin_2558_2bx.pdf
http://blqs.dmsc.moph.go.th/page-view/99


PATHOGENS AND ANIMAL TOXINS ACT, B.E. 2558 (2015)
Department of Medical Sciences, Ministry of  Public Health)

▪Regulation is covered on the operation on pathogens and 

animal toxins that effect to humans, animals, livestock and 

beasts of burden (animals that are used as vehicles) 

▪ Pathogens that are causing diseases exclusively in plants

are excluded from the Act

Objective: 

To maintain the safety and welfare of public 

from the pathogens and animal toxins
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PATHOGENS AND ANIMAL TOXINS ACT, B.E. 2558 (2015)

Definition (Section 4. In this Act):1

“Pathogen” means: (1) Microorganisms; 

(2) Biological substance (สารชวีภาพ); 

(3) other germs listed in the Notifications

issued under section 6 (3).

(1) Microorganisms = Parasites, protozoa, molds/yeast, bacteria,                            

and viruses

2) Biological substance means:

2.1) a culture/ any part/product of microorganisms or  

animal toxin e. g. DNA, RNA , their toxin and protein 

2.2) Proteinaceous infectious particle (Prion)
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▪ “Animal toxin” means 

Toxin from animals that causes a condition that 

prevents the body from working normally in humans, 

livestock, beasts of burden or other animals prescribed in the 

Notifications issued under section 6 (3)

PATHOGENS AND ANIMAL TOXINS ACT, B.E. 2558 (2015) 

Definition (Section 4. In this Act): 2
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P
o

s
e

s
s •Possess = 

To have in 
possession 
for the 
possessor 
himself or 
herself or for 
other person

P
ro

d
u

c
e •Produce = 

To cultivate, 
mix, aliquot, 
transform, 
add volume, 
synthesize, 
repacking  
and infect 
animals

S
e

ll •Sell =  To 
dispose of, 
distribute, 
dispense or 
exchange
for trade

•Import , 
export, 
transit

PATHOGENS AND ANIMAL TOXINS ACT, B.E. 2558 (2015) 

The scope : regulated activities:

• Any Institute/unit who intends to carry out these activity for Risk Groups 1 and  2 

Pathogens under section 18 or Group 1 Animal Toxins under section 19 shall notify the 

Director-General in writing in order to obtain a certificate of notification (Section 20 and 

21).

• Carry out these activity for Risk Groups 3 Pathogens or Group 2  Animal Toxins

shall file an application for a license with the Director-General (Section 22). 10
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▪For the purpose of pathogens control, the Notified 

pathogen list are classified into 4 groups (Section 18)

▪ Based on prevention and treatment methods, spreading and 

quantities or amount of pathogens, and the degree of risk 

of causing diseases to humans, the community, livestock, 

beasts of burden or other animals.

PATHOGENS AND ANIMAL TOXINS ACT, B.E. 2558 (2015)
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Rarely cause infection in healthy hosts. 
Examples: specific laboratory strains E. coli, S. cerevisiae, P. pastoris 
and some lactobacilli

Agents may cause disease in a healthy host but are difficult to 
transmit, do not usually cause serious or life-threatening illness and 
are readily treated or prevented.

Examples: pathogenic E. coli, Shigella spp, Plasmodium spp

Agents usually cause serious disease/ serious risk to laboratory 
workers/ present significant community risk if spread in the 
environment, but there are usually effective measures for treatment 
and/or prevention. Examples: B. anthracis, hantavirus, yellow fever, HIV 
(cultures), SARS-CoV-2

Agents are those that present significant individual and community 
risks and usually produce life-threatening disease, are readily 
transmissible and effective prevention and/or treatment is not usually 
available. Examples: Ebola, Hendra and Nipah viruses.

Group 1 

(RG1)

Low risk

Group 2 

(RG2)

Moderate risk

Group 3 

(RG3)

High risk

Group 4

(RG4)

Very high risk
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For the purpose of Animal toxin control, the Notified 
pathogen list are classified into 3 groups (Section 19)) 

Based on treatment methods and quantities or amount

of animal toxins, in consistence with the degree of risk of 

causing a condition that prevents the body from working normally which 

may occur in humans, livestock, beasts of burden or other animals

Group 1 Animal Toxins → cause a condition that prevents the body from 
working normally, but not at a serious level and effective 
treatment is available;

Group 2 Animal Toxins →cause a condition that prevents the body from 
working normally at a serious level and effective treatment is 
available

Group 3 Animal Toxins → cause a condition that prevents the body from 
working normally at a serious level and effective treatment is not 
available
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Notification of the Ministry of Health

Entitle  “the list of pathogens intended to be 
under the control under section 18”

B.E 2561 (2018)

http://blqs.dmsc.moph.go.th/assets/Bpat/PATratchakitcha182561.pdf

→Abbreviation

B = bacteria

F = fungi, mold yeast

V = virus

P = parasite (helminth, protozoa)

T = toxin/  Non-Proteinaceous infectious

particle biological substance

R = Proteinaceous infectious particle (Prion)
16
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Code Scientific name of 

controlled pathogen

Group

(RG)

Affected 

host

Additional information

2

1

1

3*

3* is the RG3 agents that the Notification allows some of the 

activities (without cultivate) to carried out in BSL-2-enhance

BSL-2-enhance = BSL-2 facility (isolated room + BSL-3 –type 

personal protective equipment  

Human + animal

Bacteria
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Code Scientific name of 

controlled pathogen

Group

(RG)

Affected 

host

Additional information

T = toxin/  Non-

Proteinaceous

infectious particle

biological substance

R = Proteinaceous

infectious particle

(Prion)

human

Human + animals
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Notification of the Ministry of Health

Entitle  “the list of Animal Toxin intended to be under the control 

under section 19”

B.E 2560 (2017)

Code Scientific name of 

controlled pathogen

Risk group

(human)

Risk group

(animals)

Additional information
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PATHOGENS AND ANIMAL TOXINS ACT, B.E. 2558 (2015) 

Mechanism of control/Code of practice

Low risk

Good 
microbiological 
practice (GP)

Pathogen RG1

Operate in
BSL-1 to 

BSL-4

Moderate 
risk

Obtaining a 
certificate of 
notification

Pathogen RG2
Animal toxin G1

Operate in
BSL-2 to 

BSL-4

High risk 

License 
application

Pathogen RG3
Animal toxin G2

Operate in
BSL-3 to 

BSL-4

Very high
risk

Prohibited

Pathogen RG4
Animal toxin G3

Operate in
BSL-4
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RESEARCH PROJECT CATEGORY 
FOR 
MICROORGANISMS &
MODERN BIOTECHNOLOGY
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PATHOGENS 

AND ANIMAL 

TOXINS ACT



Risk groupตาม พรบ. เชือ้โรค





ประเภทงานวจิยั C1-C4



Same species of RG1 pathogen



Including other work on Risk group 1 pathogen from 

Pathogen and Animal Toxin Act



เชือ้โรค Risk group 2 จาก พรบ. เชือ้โรค

สารชวีภาพ Risk group 2/ animal toxin group 1 จาก พรบ. เชือ้โรค



Clone ยนี ท า mutant ในเชือ้โรค Risk group 2 จาก พรบ. เชือ้โรค
Clone ยนี จากเชือ้โรค Risk group 2 จาก พรบ. เชือ้โรค ไปยัง E. coli RG1



Including other work on Risk group 3 pathogen from 

Pathogen and Animal Toxin Act



สารชวีภาพ Risk group 3 / animal toxin group 2 จาก พรบ. เชือ้โรค





สารชวีภาพ Risk group 4/ animal toxin group 3 จาก พรบ. เชือ้โรค
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Example only:

not definite depending on procedure

Status RG1 
pathogen

RG2 
pathogen

RG3 pathogen
(Drug resistant)

RG4 
pathogen

Collect & kill 
directly on the spot

BSL1 BSL1 BSL1 BSL1
(Biosafety 
practice)

DNA or protein 
(non-toxin, 
harmless)

BSL1 BSL1 BSL1 BSL1

Collect living and 
extract DNA in Lab

BSL1 BSL1 plus 
BSC, autoclave

BSL1 plus BSC, 
autoclave, BSL2 practice 
or sometimes BSL2

Prohibited

Living BSL1 BSL2 BSL3 Prohibited

Living > 10L/batch BSL2 BSL3 BSL1 BSL1



สิง่สง่ตรวจ: คน สตัว ์
มกีาร screen หาเชือ้โรค/ อาการโรคตดิเชือ้ หรอืไม่
▪หาก มี จัดประเภทงานตามกลุม่เสีย่งของเชือ้โรคนัน้ๆ
▪หาก ไมม่ี จัดเป็นงานประเภทที ่2 เสมอ

สิง่สง่ตรวจจาก สิง่แวดลอ้ม เชน่ ดนิ น ้า ตน้ไม ้
มกีาร screen หาเชือ้โรค หรอืไม่
▪หาก มี จัดประเภทงานตามกลุม่เสีย่งของเชือ้โรคนัน้ๆ
▪หาก ไมม่ี มาจากแหลง่ทีม่คีวามเสีย่งหรอืไม?่
▪ดนิ แหลง่ใด ภาคกลาง ภาคอสีาน
▪น ้าด ีน ้าเสยีทัว่ไป น ้าเสยีโรงพยาบาล

สิง่สง่ตรวจ: คน สตัว ์สิง่แวดลอ้ม



BIOSAFETY LEVEL FOR 
MICROORGANISMS &
MODERN BIOTECHNOLOGY
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Level of Biosafety (BMBL guideline)

▪Biosafety Levels 1-4 (BSL)

Microorganism/Modern Biotechnology or Genetic Engineering

▪ Increasing levels of employee and environmental protection

▪ Guidelines for working safely in research & medical laboratory 

facilities

Animal Biosafety Levels 1- 4 (ABSL or BSL-N)

Laboratory animal facilities

▪ Animal models that support research

▪ Guidelines for working safely in animal research facilities

Plant Biosafety Levels 1- 3 (BSL-P)

Plant laboratory, pilot house, experimental fields
38
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Summary of Biosafety Concepts from the BMBL

Principles of Biosafety  (Based on risk assessment)

1. Practice and Procedures

- Standard Practices (Good microbiological practice)

- Special Practices & Considerations

2. Safety Equipment  (Primary barrier)

3. Facility Design and Construction (Secondary barrier)

4. Increasing levels of protection of items 1-4 (BSL1→BSL4)

40
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Practice and Procedures
1. Good microbiological practice

▪ Most important concept / Strict adherence

▪ Aware of potential hazard (risk assessment)

▪ Trained & proficient in techniques (risk minimization)

▪ Supervisors responsible for: 

▪ Appropriate Laboratory facilities

▪ Personnel & Training 

▪ Special practices & precautions

▪ Occupational Health Programs

42
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Minimum – lab coat/gown, safety glasses, gloves
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▪ Know in advance what you are working with

▪Risk group of pathogens and categories of modern

Biotechnology activities

▪Read available resources (Pathogen safety data sheet: 

PSDS)

https://www.canada.ca/en/public-health/services/laboratory-

biosafety-biosecurity/pathogen-safety-data-sheets-risk-

assessment.html

45

Practice and Procedures
2. Special Practices & Considerations

https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment.html


SECTION I – INFECTIOUS AGENT

SECTION II – HAZARD IDENTIFICATION

PATHOGENICITY / TOXICITY 

COMMUNICABILITY/ HOST RANGE/ INFECTIOUS DOSE/ INCUBATION PERIOD

SECTION III – DISSEMINATION

RESERVOIR/ ZOONOSIS / REVERSE ZOONOSIS / VECTORS

SECTION IV – STABILITY AND VIABILITY DRUG SUSCEPTIBILITY / DRUG RESISTANCE

SECTION IV – FIRST AID AND MEDICAL

SECTION VI – LABORATORY HAZARDS

SECTION VII – EXPOSURE CONTROLS AND PERSONAL PROTECTION

SECTION VIII – HANDLING AND STORAGE

Pathogen safety data sheet: PSDS

What is the hazard in lab? → reduce exposure (action plan)
46



2. Safety equipment (Primary <containment> Barrier)

To minimize exposure of worker and Lab Environment to 
microbes (Prevent contact/ aerosols)

▪ Personal Protective Equipment (PPE)
✓ Gloves, gowns, Respirator, Face shield, Booties

▪ Engineering controls/ equipment
✓ Biological Safety Cabinets (BSC)
✓ Covered or ventilated animal cage systems 
✓ Mechanical pipetting device 
✓ Safety centrifuge cups – Removable rotors
✓ Autoclave

47



3. Facility Design and Construction
Secondary  Barrier/ Engineering controls

Contributes to worker protection

Protects outside environment & Neighborhood

▪Building & Lab design, 

– Separation of lab from public access 

– Restricted access zones

– Autoclave facilities 

– Handwashing and eyewash facilities 

– Specialized ventilation systems 

(Directional airflow)

– Cage wash facilities, etc.

48



4. Increasing levels of protection

Biosafety Levels (BSL) 1-4

▪Each level builds on previous levels 

▪ Increasing emphasis on safety procedures and 

practices

▪ Increasing need for training, preparation and competent 

supervision

▪ Increasing requirements for PPE and facility 

containment

49



Biosafety Level-1 
(BSL-1 or ABSL-1 or BSL-P-1)

▪ Group 1 agents (RG1) or Category 1 projects

The organism(s) used in the experiment should be

▪ Non-infectious, especially to healthy adults, animal and 
plants.

▪ Present the least danger to the individual and the 
environment. 

50

• Biosafety cabinet not required (unless creating aerosols)

• Require dedicated infectious waste bag and sharp bin
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BSL2 practices applies to 

▪RG1 and RG2 pathogens

▪Some activities of RG3* pathogens

▪Category 1 and Category 2 projects as well as specific 
aspects of Category 3. 

▪The organism(s) used in the experiment should present no 
greater than low to medium risk to healthy adults, animal 
and plants and low aerosol generation. 

53

Biosafety Level-2 (BSL-2 or ABSL-2)

Notification of the Ministry of Health

Entitle  “the list of pathogens intended to be under the 

control under section 18”

B.E 2561 (2018)

http://blqs.dmsc.moph.go.th/assets/Bpat/PATratchakitcha

182561.pdf

http://blqs.dmsc.moph.go.th/assets/Bpat/PATratchakitcha182561.pdf


▪BSL-1 facility plus the following

▪Biosafety cabinet is required (proper installed) or other 

approved containment devices (decontaminated daily )

▪Limited access to lab when work in progress

✓Sink for hand washing (not operate by palm)

✓Autoclave available in the same building

✓Biohazard Sign posted at entrance to lab

✓Label all equipment (incubators, freezers, etc.)

Biosafety Level-2 (BSL-2 or ABSL-2) 
practice/facility

54



Biohazard Sign at 

entrance of

BSL-2 Lab.

55
http://blqs.dmsc.moph.go.th/page-view/176

• Separate from public area
• Lockable door.

• Name and telephone 
number of the responsible 
person(s)



▪ All wastes from laboratories and animal rooms are appropriately 
decontaminated before disposal.

▪ Infectious material and waste transport by double package 
(Same building) or triple package (different building)

▪ Spills and accidents which result in overt exposures to 
organisms containing recombinant or synthetic nucleic acid 
molecules are immediately reported to responsible person. 
Medical evaluation, surveillance, and treatment are provided as 
appropriate and written records are maintained. 

56



Biosafety Level 2

✓Documented training

✓Baseline serology or pre-vaccination may be required

57
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Group 3 (RG3) Agents 

Primary hazards: needle sticks, ingestion, exposure to 

infectious aerosols

BSL-3



Biosafety Level 3 (BSL-3)
Working in High Containment

▪Public access NOT permitted

▪Biohazard Signs and labels posted

▪Daily decontamination after spill and 

upon completion of experiment

▪No sharps unless absolutely necessary

▪Autoclave install within laboratory

EH&S Academy Brenda J. Wong, UCSD Biosafety Officer
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▪Primary barriers:
▪Similar to BSL-2 personal protective equipment 

plus
▪Respiratory equipment if risk of infection through 

inhalation

▪Wrap around disposable clothing is required.  
Specialized equipment may be required depending 
upon procedures

▪ Bench top work not permitted

▪ Documented training and personnel competency 
certification (for BSL-3 procedures)

Biosafety Level 3 (BSL-3)
Working in High Containment
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Biosafety Level 3 (BSL-3)

▪ Baseline serology

▪ Spills – report immediately and treat accordingly

▪ Vaccinations/post exposure protocols 

▪ Biosafety Manual, Biosafety Officer
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▪Group 4 (RG4) Agents (Prohibited)

▪Primary hazards: 
▪ respiratory exposure to infectious aerosols
▪mucous membrane exposure to infectious droplets
▪accidental sticks with needles or other sharp objects 

contaminated with infectious material

▪Personnel must receive specialized training in handling 
extremely dangerous infectious agents, containment 
equipment and functions

▪Access to lab is restricted: immunocompromised persons 
are never allowed to enter the lab

Biosafety Level 4 (BSL-4)
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▪Standard practices include BSL-3 plus: 

▪ strictly controlled access to the laboratory;

▪ changing clothing before entering and exiting lab 

(showering upon exiting recommended);

▪decontaminating all material exiting facility

▪Primary barriers:

▪Biosafety cabinets used at other biosafety levels

▪Full-body, air-supplied, positive pressure 

personnel suit

Biosafety Level 4 (BSL-4)
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Notification of the Ministry of Health

Entitle  “Transport and Dispose of Pathogen and Animal Toxin”

B.E 2561 (2018)

64



OTHER CONSIDERATION

65
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No restriction (appropriate/ safe)

- Triple packaging

- Secondary receptacle is not restricted (omitted only for same 

building transport

- Outer = endurance = total enclosed, cardboard, plastic or  metal 

Triple packaging

- Outer = UN recommendation

Commercial 

Double package

Group 1 

(RG1)

Low risk

Group 2 

(RG2)

Moderate risk

Group 3 &4 (

RG3)

High risk

Animal Toxin

(all groups)
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Transport within Thailand
Basic triple packaging system

1. Primary receptacle. A labelled primary 

watertight, leak-proof receptacle containing the 

specimen. The receptacle is wrapped in 

enough absorbent

2. Secondary receptacle. A second durable, 

watertight, leak-proof receptacle to enclose and 

protect the 1◦ receptacle(s). (having capacity 

to hold the total content of 1° receptacle) 

3. Outer shipping package. The secondary 

receptacle is placed in an outer shipping 

package which protects it and its contents from 

outside influences such as physical damage 

and water while in transit.

WHO,2003 67
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Commercial Triple packaging system

https://www.cdc.gov/smallpox/images/lab-personnel/cat-b-schematic-800.jpg

Sealed sturdy plastic bag



Transportation within Thailand (Different building)

▪Triple packaging 

▪Caretaker with the knowledge on biosafety and 
emergency response

▪Package is never leave alone

▪Spill kit or disinfectant (suitable to the package volume)

▪Vehicle

▪ Institutional (personal vehicle is acceptable)

▪Non public transport

▪4 wheels vehicle or bigger

69

https://asm.org/ASM/media/Policy-and-

Advocacy/LRN/Sentinel%20Files/PackAndShip.pdf

WHO Module 3 Packaging of Infectious Substances . SHIPPERS’ PROGRAMME 

2015-2016

https://asm.org/ASM/media/Policy-and-Advocacy/LRN/Sentinel%20Files/PackAndShip.pdf
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▪ Store used lab coat individually

▪ Store used lab coat in safe location (lab area)

▪Clean lab coat can be folded 

and store outside lab area 

used lab coat

used lab coat



BSL-2 lab coat
Front is not open, no side slit, no front 
pocket

71

BSL1 ?

Undergrad. Students?



Biosafety Cabinet

72



The biohazard spill kit should include, but are not limited to:

▪ A copy of the Spill Cleanup Protocol

▪ PPE: Disposable gloves, Lab coat(s), Safety goggles, N95 dust mask 

respirator(s), Disposable shoe covers (booties)

▪ Absorbent material, such as absorbent paper towels, granular absorbent 

material, etc.

▪ All-purpose disinfectant

▪ Autoclavable bucket for diluting disinfectant (this can be used to store the kit 

contents when not in use)

▪ Tongs and/or forceps, and/ or dustpan and hand broom or squeegee, etc. 

(for picking up broken glass or other contaminated sharps)

▪ Sharps waste container(s)

▪ Autoclavable biohazard waste bags

▪ Biohazardous spill warning signs

Emergency response: Example only

Biohazard Spill Kit 
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Emergency response: Example only

Accidental Spills

1. Evacuate area, alert 

personnel and let    

aerosols to settle

2. Don PPE;  Cover with paper towels 

and apply bleach solution

3. Allow 15 – 20 min contact time

▪ Wipe up working towards center

▪ Use tongs if broken glass is involved

▪ autoclave the waste

74



Emergency response: First Aid Measures

▪Splash to Eye or Needle stick Injury

▪Rinse thoroughly for as much as possible (15 
minutes!!!) at the eyewash or sink

▪Call Occupational Medicine → Telephone 
number?? (signpost)

75



Infectious waste management and decontamination











Summary

▪Laboratorians have long recognized hazards of processing 
infectious agents 

▪Biosafety guidelines developed to protect workers in 
microbiological and medical labs through a combination of 
safeguards including engineering controls, management 
policies and work practices.

▪ Issue described differences between biosafety levels
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/
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ข้อมูลส าคัญทีต่้องชีแ้จงให้ชัดเจนในการยืน่ขอการรับรองให้ด าเนินการด้าน
ความปลอดภัยทางชีวภาพ

ความอนัตราย เช่น เชือ้โรค สิ่งสง่ตรวจ วิธีการทดลอง (Hazard)

ประเภทงานวิจยั (C1-C4) (risk levels)

Laboratory containment BSL level/ PPE/ Training (Biosafety)

Transportation of infectious materials (if any; prevent release)

Infectious waste management and decontamination (prevent release)

Emergency response เช่น Spill kit, first aids (prevent infection and release)



Thank you for 
your attention.

Questions are 
welcome.
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