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Containment principles, Technologies, tay Practices N1telun1sdaiu
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Biosafety: Containment principles, technologies and practices that are
implemented to prevent unintentional exposure to biological agents or their

inadvertent release.
WHO Laboratory biosafety manual — 4th ed 2020
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PRE AR NFPA 704M LABEL

4 - Very Flammable
3 - Readily Ignitable
2 - Ignited with Heat
1 - Combustible
0 - Will not Burn

REACTIVITY HAZARD
4 - May Detonate
3 - Shock & Heat May Detonate

2 - Violent Chemical Change _
1 - Unstable if Heated Chemical Hazards

0 - Stable

. 5 (( Flammable
(o)

ACID - Acid

ALK - Alkali

CoR= Convast https://www.mynewlab.com/wp-content/uploads/2016/09/Chemicals.jpg
W-- Use no Water HAZARD 5

HEALTH HAZARD

4 - Deadly
3 - Extreme Danger
2 - Hazardous

1 - Slightly Hazardous

0 - Normal Materials SPECIFIC HAZARD

OXY - Oxidizer
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Causative agents of dangerous
infectious diseases
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Meningococcus Vibrio Cholara ersinia Francisella Tularensis
(Meningococcal desease) (C%ole?a) = W (Phg&?m l-an('l'ul,m'emm)
http://www.vetmed.fu-berlin.de/einrichtungen/institute/ - VAN ‘{’ A i\ "{"" IS,
we07/forschung/arbeitsgruppen/IME/bild_Arbeit-an-Bakterien/Arbeit-an- v::::‘ﬂ;‘o‘;ifr Plasmodmmfalc:parum (A[DS) Mycobacterium LA Ve — L
Bakterien 930.jpg?width=1300&density=1 tuberculosis o
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PRION DISEASE = Vo cell line
Poliovirus Bacillus antracis

(Poliomyelitis) (Anthrax) (Rables)

UPrions are protein- A B
containing particles with no
detectable nucleic acid

Q"Slow" infectious diseases

UHighly resistant infectious
agent

https://previews.123rf.com/images/scio21/scio211611/scio21161100003/68037244-

bacteria-and-viruses-are-defiant-dangerous-infectious-diseases-on-a-white- background.jpg

UNo inflammation or immune
Qsponse in affected

https://slideplayer.com/slide/10702018/37/images/14/PRION+DISEASE+Prions+are+protein-

containing+particles+with+no+detectable+nucleic+acid.+Slow+ infectious+diseases..jpg
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Biological exposures LAl

Laboratory Acquired Infection (LAI) n15iadiaainviasufjunns
N15YINUA U RNBLSA MNNAUNALRDIZIANULESINLlAS UL D ReLde Ul visemule

PtpE/ /www.cIE.GOV/ e/ previesy/ mimwrhtmi/mmE4 1 632 htm

FIGURE 1. Progression® of vaccinia virus (VACV) infection in v inoculated with VACV —
Massachusetts, 2013

Accidents Associated with Laboratory«
Acquired Infections

20% of infections
1. Parenteral inoculations with syringe needles or other contaminated sharps

2. Spills and splashes onto skin and mucous membranes

3. Ingestion or exposure through mouth
4. Pipetting or touching mouth or eyes with fingers or contaminated objects

http://www.labsafety.org/memorial%20wall

Lab staff are...human...

L ol Serum droplets when opening
N Vacutainer tube went in eye. Staff
just blinked; did not use eyewash.
)\’:‘.‘.‘.‘.‘:‘:::‘ Had been trained on using eyewash
— 6 months prior. Seroconversion to

https://www.slideshare.net/slideshow/best-practices-for-preventing-laboratoryacquired-infections-in- HIV 6 weeks later
Eberle, J.,J. Habermann, and L. Gurtler. 2000. HIV-1 infection transmitted

teaching-labs/106473786 by serum droplets into the eye: a case report. A/DS 14(2):206-209. 7

80 % of infections

5. Infectious aerosols and droplets — directly or hand
contamination

MMWR Supplements 2012/61(01);1-101



http://www.labsafety.org/memorial%20wall
https://www.slideshare.net/slideshow/best-practices-for-preventing-laboratoryacquired-infections-in-teaching-labs/106473786

2021, Beijing, China. A 53 years old veterinary surgeon working in a primate research institute dissected two dead

monkeys in March 2021. When he died two months later, the cause was found to be Monkey B virus.

2019, Versailles, France. In May 2010, a young technician in an INRA lab accidentally stabbed her
thumb through a double pair of latex gloves while working with mice brain tissue containing mad

cow disease proteins. She died of the disease nine years later.

2016, Italy. A patient developed mad cow disease after exposure to infected brain tissue in a lab setting

_ _ . 2009, Chicago, IL. A researcher at the University of
2012, San Francisco. 25-year-old VA Hospital lab worker dies from

Chicago Medical Center died from exposure to Yersenia

exposure to bacterial strain causing septicemia and meningitis

Pestis, a plague-related bacterium.

https://www.labsafety.org/memorial%20wall
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1MHz 500MHz 1GHz  10GHz 30GHz 600THz = 3PHz  300PHz 30EHz
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WAVELENGTH ' 6000 km ' 300m 60 cm 30cm 3cm 10mm ' 500nm ' 100 nm 1nm 10 pm
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4th barrier -

20 mSv/y 1 mSv/y
150 mSv/y 15 mSv/y
500 mSv/y 50 mSv/y
500 mSv/y 50 mSv/y

the chemically stable fuel matrix

the cover of the fuel rods from zircon alloy

the wall of the reactor’s pressure vessel and of the
primary circle components

the protective armoured concrete containment

of the primary circle
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http://assunhow2.blogspot.com/2015/09/blog-post_18.html

https://obs.line-scdn.net/0hEs4Q4dvaGlwIKDXMGPCzN-
GTM6RAIfbR5LX1VGRGgsT1sKZ0dQMiorTGpwGVOCZXISPy8pAWOIGIBPNOhQ/w644
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Risk group (RG)

RG1 No or low individual and

community risk.

Moderate individual risk,

low community risk.

High individual risk,

low community risk.

LABORATORY BIOSAFETY MANUAL
FOURTH EDITION

High individual and community risk.

Viable biological agents that Agents that are not associated
are defined and characterized strains and with disease in healthy adult humans
not known to cause disease in

immunocompetent adult humans

Moderate-risk agents that Agents that are associated with

cause human disease of varying severity by human disease which is rarely serious and

ingestion or through percutaneous or for which preventive or therapeutic
mucous membrane exposure. interventions are often available
Agents with a known potential High individual risk

for aerosol transmission, for agents that may but low community risk
cause serious and potentially lethal
infections, and that are indigenous or exotic

in origin.

Exotic agents that pose a high High individual risk and high community risk.

individual risk of life- threatening disease by

Blosafety in

infectious aerosols and for which no

treatment is available

NIH GUIDELINES FOR RESEARCH
INVOLVING
RECOMBINANT OR SYNTHETIC
NUCLEIC ACID MOLECULES
(NIH GUIDELINES)

April 2024

'DEPARTMENT OF HEALTH AND HUMAN SERVICES
National Insiitutes of Health

Visi the NiH OSP Web site at:
Dipidieopodaingoy

Offce of Science Pokcy, Naional Instutes of Heath, 6705 Rockiedge Drive. St 630, MSC 7985,
Bothesda, MD 20892-7065 (20817 for nan-USPS mat). (301) 496-0638 (301) 406-9830 (tax).

For inquites.
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BSL uszAuauUaanias biocontainment fivangautunisinuiuidefifirusuusdluusiazsedu (RG)
BSL 1-4, animal biosafety level (ABSL) 1-4, BSL 1-4P (plant), containment level (CL) 1-4
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v eusuiiiansidneen fiieadesdoslifunseusuuazldiueyne
v JftRsnuifinisilenszanelu Biosafety cabinet (BSC)
v msdaiudeadunivue 2 4u
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v auypdosiuduniediuyanalimanzas — Z”
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v’ fsygiiannsodeosle BIOHAZARD

v’ fensdailentjuiiinmsenn *a*

v finsdnihedydnualanstinimsunsie (Biohazard sign) \l/

v Imsdanisszuussuigenmafivisnga

BIOSAFETY LEVEL ...
wWlkomsflifueyg mandiulissouriny

v annsafivtnsnedirsunasaindla wededladide
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NANANTOUTUAUAMNUADANENINTININULALNITSNHIANUUFDAABNITININ (Training Course on Biosafety and Biosecurity)


http://medbox.iiab.me/modules/en-cdc/www.cdc.gov/phpr/infographics/biosafety.htm

Biosafety levell 3 (BSIES) N doufjifinsseiu a

lvhauiuelsangui 3 weyvihlmialsasewssluauiazdnd vsowelsangui 2 Nillenia WAL9Y BSL2 LALLALY

LWINTENLNDINTF Y3 YBLIANEAINUENIEITRIUNTI8E

AFURAYEUARIUTHIIUANLLEE LaguITmsIansiiivangay HEIGHTENED CONTROL MEASURES
n15UfURY

v nesUf)UReuly Biosafety Cabinet (BSC) e

v {ifedesioddsunmseumnunmaanenaslduounn wasdeaduiiRnuaday 2 auaue
v ynfimaiiudedunsnedesdinensaseusastuiinnisusesdewduuseh

v ypsiteanaintiesdias autoclave poniviiy

v iBmsdanisuaseaugiimaiidiune

v’ fszuuguamsinuenineuntedmiuduidRnununsussdiiuanades

v’ favunnisnen PPE Wigndeadunaiieannisuuiey

v gnaiuusliiinserughosnmnd iy
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Biosafety levell 3 (BSIES) N doufjifinsseiu a

aunsal

HEIGHTENED CONTROL MEASURES

v i BSC flwneaudvisuauaiyi
v auyalasiudunsediuyanalmmuizay FHomsilunuulaauntii (solid front gowns) 131U
LUy coveralls gaile 2 9u gunsaidasiunim wazaunsaidasiussuumasiumela

N139anNLLUU

v Hossealilideulnensatumaiuaisiss

v US%@L{J‘LJLLUU air-lock fitted with automatic-control doors (self-closing doors)
v’ Hands-free sink near exit

v’ Windows are sealed

v szuuthisdesiinisenige

v’ fszvuanususinaduay Wueinalvadn ennieduwuy HEPA out

v’ §1 autoclave GLu‘ﬁuﬁ TELIRISFON

v’ f153UU decontaminate %84
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@’ 4BIOSAFETY LAB LEVELS

B S |_ 3 (WITH RISK-BASED ENHANCEMENTS) .
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acce
[2) controlled access

ersonal
o ?hower out

o sharp hazards
warning policy

rs) ;‘l?\?(d washing

sealed
© penetrations
hysical
(7] ?on%alnmont

powered air

(8] puvifylng
respirator

© laboratory bench

0 autoclave

exhaust
@ HEePA filter

effluent
® decontamination
system

http://medbox.iiab.me/modules/en-cdc/www.cdc.gov/phpr/infographics/biosafety.htm 22

NANANTOUTUAUAMNUADANENINTININULALNITSNHIANUUFDAABNITININ (Training Course on Biosafety and Biosecurity)


http://medbox.iiab.me/modules/en-cdc/www.cdc.gov/phpr/infographics/biosafety.htm
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v’ Wagwdednd § PPE Wunsiane (solid front sowns) 81utinnauaanaIndios

v’ fnsasiegeussuuiduusysiuazAeudnlyay

Vv fevuy life support Maximum containment measures

v franedelurerneuiiaanainiiad
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access

€ controlled access
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sha"ﬁ hagagﬁ:y

3 m‘?‘d washing " Qu ~
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physical

(0] contalnment
device

positive
pressure
protective suit

© laboratory bench
e T - i ‘ ] ik S @ autoclave

AIR ﬂﬂl!'l'

-y . chemical
. . g y Y | B0 < ‘Ds ower out

- ik - — - b personal
¢ O shower out

4" ‘ " — Iand
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HEPA ﬁlters

effluent
(& decontamination

system
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@ Required safety equipment . Risk-based enhancements www.cdc.gov/24-7

http://medbox.iiab.me/modules/en-cdc/www.cdc.gov/phpr/infographics/biosafety.htm 24

NANANTOUTUAUAMNUADANENINTININULALNITSNHIANUUFDAABNITININ (Training Course on Biosafety and Biosecurity)


http://medbox.iiab.me/modules/en-cdc/www.cdc.gov/phpr/infographics/biosafety.htm

Biosafety levell di(BSIEd) N aoruufdinsseiv «

gunsal Full-body air-supply, positive pressure suit (Hszuvainiemelaugnaineinidluies)

N1599NUUU WU1AISTALENDDNANNNUTNISTIUIUIAFUTY SEUUANUFUINIADUAY JN15N59
81N1AR9NA28 HEPA filter LS$UUNSATIVABUNITIAVDIDINFA

= Q' =
v Appropriate communication systems LANBU BSL3 LNULHIN

v Entry sequence; entry through airlock with airtight doors
v walls, floors, ceilings form sealed internal shell;
v dedicated, non-recirculating ventilation system required;

v double-door, pass-through autoclave required

Maximum containment measures

https://encrypted- tbn0.gstatic.com/images? q=tbn:ANd9GcReSS71A RRGT8GVQAVNINsdzcp ejvzcORNIrQ&usqp=CAU 2 5



Engineering controls YINIWUANIIAINTTY
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Engineering controls UanM#uANI4IAINGTY

Administrative controls N15U5%#15

AANS

PPE personal protective equipment

gunsaldasnudiuynna

BSC, Centrifuge, Autoclave, animal cage

SOP/WI controls

Administrative controls N15US®#153ANS
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SOP/WI controls
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ﬁﬁ’aﬁﬁmﬂqa%’ﬁmﬂ (Good microbiological practice, GMP)

Anwdeyaidenalsaiivhaude wasUitRnutudenslsanunisussidunudes
fudunmssemaialasnide (Aseptic Technique)
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Tafiunishu BSC

8. siinseYs uarldvesiautiosiianuindisniu liauaenifundu (Re-Cap) fivvasiaulunivusiifthouans nunis
WVNNE] kay Autoclave 1o

9. deswiulainflgunsaliflennuvasadsviiaiuegreiiusednsnm (BSC yadnan a=) 1eviing Autoclave
fosfulaingamnd Ay waghan iWulumudeimunnmunmsainusdvsamuss Autoclave

fisn: Principles of Good Microbiological Practice, Alliance: An OSHA Cooperative program https://absa.org/wp-
content/uploads/2017/01/PrinciplesGoodMicroPracticesFactSheet.pdf 27



ﬁﬁ’aﬁﬁmaqa%ﬁmﬂ (Good microbiological practice, GMP)

AT DINIUAAITUNTIENITIN N

1. vharwaveniuiiuftinudiorhauads fesfifnisdesisnforsvenngngauriaiuazoinen

12, fowhmssndeidenouis vierdewhluynauazeniiorinduunldln

13, \flefosvudadeludianuiitu dosfvinudedmuneguasinso

14. Eenld Disinfectant fmnzaufuiatu q wazsl Spill kit agluvioaiaue

15. 1% Disinfectant trap Lae Filter Tusguu Vacuum pump Lﬁaﬁum‘iﬂulﬁau

16. Anthedydnual Suasiomstinam fuseeves nioussaziden fSuliavey mnelavgnidy

17, Twe1ugiRue wansaifiintu viemadulhefiesunelalld TTuRnveunsiy

18, fanudiladesrulasnds wiesunsensdinin At lauwasUUsnu Laboratory safety plan fin9l3
ynUFtRmuiuderelsanuuliidla ligndes erareliAnsunsefuiies ieusiuau uasquyuld
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ﬁﬁ’aﬁﬁmﬂqa%’ﬁmﬂ (Good microbiological practice, GMP)
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Finally, usa the thumb
First, place cap on a level Then, slowly 5p up needie end of of the hard holidng the

horizontal surface; gently shde the devica and allow cap to shde
neagie hall-way Into cap... over needie .. dewice to secure the cap
on the syringe.

https://ehs.unl.edu/sop/s-bio-sharps-handling disposing.pdf

https://www.registerednursern.com/one-hand-scoop-technique/



http://www.registerednursern.com/one-hand-scoop-technique/

yannasnIUNAssnEIAINUaanNeNIsBanAN (Biosecurity)
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f@»‘«?ﬁw il 3 The methods that are used to stop a disease or infection from AR

Please phone or visit the office before entering

=t &
@4’ ﬂgV SWMOP 0@“& Spreading from One person, animat, Or p[ace to Others Do not enter property without prior approval.

\\\\’: Keep to roadways and laneways.
‘ggf"o ffo; \\(@@0 \__ Fhone: Y,
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Biosafety Reduce or eliminate exposure

UININITNITUTNITIANIT N19V19U @aui UHURNNT way Laboratory design and access restrictions

gunsalsuANUaensdy Na1unse annsUwUsusasUaeiunis Personnel expertise and training

WNINTUVB LR LsAuaranTiiy Ay UYL Lazduingeu Containment equipment
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Safe methods of managing infectious materials J

[ [} . . . .
B|osecur|ty Prevent loss, theft, misuse of microorganisms,

o & IS - o biological materials and research related
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4 v “ o o .. . information
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Why is Biosecurity Important?

« 2001 Anthrax attacks
— 5 deaths/17 ill
— Worst biological attacks
in US History

— FBI names suspect

* Anthrax researcher at
USAMRIID



http://www.aphl.org/programs/preparedness/Biosafety-and-Biosecurity/Documents/APHL_Biosecurity%20in%20PHLs_More%20than%20Locking%20Doors.pdf
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B Aqslgwmalulagdinin 2 a1u (Dual use)

B Aslgenalsa 1158 GMO TUAUTIRALA8LARUN

http://newz.ug/wp-content/uploads/2016/11/BIO.jpg

" sldenseasiiwluestinim

" VISITORS | . Lawdu g

PLEASE RESPECT
FARM BIOSECURITY

Vehicles, people and equipment can
carry weed seeds, pests & diseases.
Stay on road and beware of livestock

Phone: (sdd phons number)

https://nationalsafetysigns.com.au/wp- content/uploads/2017/07/EN32205-Farm-Biosecurity-sign.png

34


http://newz.ug/wp-content/uploads/2016/11/BIO.jpg

==ds COMPONENTS OF

y , , LABORATORY BIOSECURITY
- ANUUaBANYNINNIBAIN (Physical security)

- NNTUIMTIANITYAAINS (Personal management)

- ”@%muaumﬁ%mw (Accountability of biological materials)
L ANSYUAINIOLAABUEYEASTINN (Transfer of materials)

- M3inwAnuUasnivveteya (Information security)

- MTUSITURUNITSAIAUUADANENITININ (Management of biosecurity activities)




Concepts of Biosecurity.

« Risk and threat assessment UﬁzLﬁum"]m?iamazﬁa@ﬂﬂ’m

» Facility security planning (access) LLmumﬁﬂmﬁﬂmﬁﬁwaaﬂﬁuﬁ
« Physical security A28Ua8AAgNI9AIEATN ATUAYATN

» Data and IT security NM133n¥1ANUUaDANEUBIURYE

» Personnel security ASUSMSINNITUAAING

» Specimen accountability UyIAIuANaITTINN

 Specimen receipt and transfer miﬁuuﬁﬁ'w‘%aLﬂﬁauﬁwamﬁ%amw
« Emergency response plans LAURNLAU

e Training N1THNBUTY

« Reporting N19371897U
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n1ssnEIANdUaRnaEnINUARA (Personal management)
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NAs3snEInAINUanNY NS TRE9SaLAARUE8 IS TANAN

(Transfer of materials)

N13U399 (Packaging)
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N199U&4 (Transportation)
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WHNUNITIANIIASIUSORWRU U spill kit LU

Leak-Proof
Primary*

Leak-proof
Secondary*

Outer with
Compliant
Markings

*Primary or secondary must be able to withstand a 95kPa
pressure differential.

http://intelsius.com/wp-content/uploads/2015/06/Packaging-

Requirements-1021x1024 jpg

International Air
Transport §®E
Association IATA
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http://intelsius.com/wp-content/uploads/2015/06/Packaging-Requirements-1021x1024.jpg
http://intelsius.com/wp-content/uploads/2015/06/Packaging-Requirements-1021x1024.jpg
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Avuagfiansidnts uazamsnstestuyanaduitni
NAFUTTUUNISNAUBYA Intranet/Internet
ﬁmm5m'ﬁﬂﬂi%’mm'ﬂ,ﬁaﬁs’ﬁaya%"ﬂwa WI0HN1TALLIN

*I HACKED INTO THE SCHOOL'S COMPUTER AND CHANGED
ALL MY GRADES. THEN THE SCHOOL HACKED INTO MY
COMPUTER AND DELETED ALL MY GAMESI"

http://merc.tv/img/toons/hackg200.gif

CYBERSECURITY AWARENESS

https://www.collidu.com/media/catalog/product/img/e/6/e635c077

34ebeb4f98b8d815bf36c63de0f5dd140c3d53730d2bc16296c9f75b/

cybersecurity- awareness-slidel.png 4 ]_



http://merc.tv/img/toons/hackg200.gif
https://www.collidu.com/media/catalog/product/img/e/6/e635c07734ebe54f98b8d815bf36c63de0f5dd140c3d53730d2bc16296c9f75b/cybersecurity-%20awareness-slide1.png
https://www.collidu.com/media/catalog/product/img/e/6/e635c07734ebe54f98b8d815bf36c63de0f5dd140c3d53730d2bc16296c9f75b/cybersecurity-%20awareness-slide1.png
https://www.collidu.com/media/catalog/product/img/e/6/e635c07734ebe54f98b8d815bf36c63de0f5dd140c3d53730d2bc16296c9f75b/cybersecurity-%20awareness-slide1.png

There are four integrated domains to consider when improving security of a facility :

1. physical or architectural security—doors, walls, fences, locks, barriers, controlled roof access,
and cables and locks on equipment; NMEATN U WS ) Gon Asiinrnne funisumieih ey
AaasangLAda Tanyua

2. electronic security—access control systems, alarm systems, password protection procedures,
and video surveillance systems;

3. operational security—sign-in sheets or logs, control of keys and access cards, authorization
procedures, backeround checks, and security guards; and

4. information security—passwords, backup systems, shredding of sensitive information.
Redundant s¢UUn§I9@0UTLUU

https://www.ncbi.nlm.nih.gov/books/NBK55881/
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http://www.ncbi.nlm.nih.gov/books/NBK55881/

Security systems should help

1. detect a security breach, or a potential security breach, including intrusion or theft;
vty fun1synsn
2. delay criminal activity by imposing multiple layered barriers of increasing stringency
or “hardening” in the form of personnel and access controls; and vilifislagn
3. respond to a security breach or an attempt to breach security.
https://www.ncbi.nlm.nih.gov/books/NBK55881/ &IEN‘W]’&E’NI‘WJI
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e gt G Biosafety in 2
. . Microbiological \ NIH GUIDELINES FOR RESEARCH
IROCUTED MONCGARNG . 5 : INVOLVING
a"?_f;‘;gfg:fea; | R " RECOMBINANT OR SYNTHETIC

LABORATORY BIOSAFETY MANUAL ’ : NUCLEIC ACID MOLECULES

FOURTH EDITION Sy ' (NIH GUIDELINES)
April 2024 ]

Aolsnuasivondn’
WA béds
nilwaenaeiny Us.
Nations Instutn of et 1 SERVICES W5 @ il wo Aunau wa. bede

it aio tuivmategti

Visit the NIH OSP Web site at:
https:liosp.od.nih.gov

W.5.U. 1alsAnaznwaIngn
W.A.2558

https://osp.od.nih.gov/wp-
content/uploads/NIH_Guidelines.pdf

Laboratory Biosafety Manual Biosafety in Microbiological and  wyamsUfjiAilaninuuasnsienisdanim 2559
4th Edition (2020) Biomedical Laboratories (BMBL)  https://www.biotec.or.th/biosafety/
WHO 6th Edition (2020)
CDC USA

44


http://www.biotec.or.th/biosafety/

Q neaATIUNTIRBLardaTURRILINSAITunT SRR e UMEINeAEns (nud.)
ANUNUNTIALUNTIR (20.)

196 QUUNNRALYTU WUIAINYT L‘Uﬁ]f\]ﬁ!%ﬂﬁ AN 10900

e 0 2579 1370 - 9, 0 2561 2445 #9 606, 613

https://biosafety.nrct.go.th @ biosafety@nrct.go.th /@



https://biosafety.nrct.go.th/

	Slide 1
	Slide 2: Introduction
	Slide 3: หลักการด้านความปลอดภัยชีวภาพ (Biosafety)
	Slide 4: อันตรายในห้องปฏิบัติการ (กายภาพ เคมี ชีวภาพ รังสี การยศาสตร์)
	Slide 5: เคมี
	Slide 6: ชีวภาพ
	Slide 7: Biological exposures LAI
	Slide 8: 2021, Beijing, China. A 53 years old veterinary surgeon working in a primate research institute dissected two dead monkeys in March 2021. When he died two months later, the cause was found to be Monkey B virus.
	Slide 9: รังสี
	Slide 10: การยศาสตร์
	Slide 11: การจําแนกจุลชีพตามกลุ่มเสี่ยง (Risk group; RG)
	Slide 12
	Slide 13: เชื้อโรคพืช และเชื้อโรคสัตว์
	Slide 14
	Slide 15: ระดับความปลอดภัยทางชีวภาพ (Biosafety level: BSL)
	Slide 16
	Slide 17: Biosafety level 1 (BSL1)
	Slide 18: Biosafety level 2 (BSL2)
	Slide 19: Biosafety level 2 (BSL2)
	Slide 20: Biosafety level 3 (BSL3)
	Slide 21: Biosafety level 3 (BSL3)
	Slide 22: Biosafety level 3 (BSL3)
	Slide 23: Biosafety level 4 (BSL4)
	Slide 24: Biosafety level 4 (BSL4)
	Slide 25: Biosafety level 4 (BSL4)
	Slide 26: ลําดับความสําคัญของการควบคุมความเสี่ยงของห้องปฏิบัติการ
	Slide 27: การปฏิบัติที่ดีทางจุลชีววิทยา (Good microbiological practice, GMP)
	Slide 28
	Slide 29
	Slide 30
	Slide 31: หลักการด้านการรักษาความปลอดภัยทางชีวภาพ (Biosecurity)
	Slide 32
	Slide 33
	Slide 34: การรักษาความปลอดภัยทางชีวภาพ (Biosecurity) : Global Importance
	Slide 35
	Slide 36: Concepts of Biosecurity
	Slide 37: การรักษาความปลอดภัยของโครงสร้างและสถานที่ (Physical security)
	Slide 38: การรักษาความปลอดภัยด้านบุคคล (Personal management)
	Slide 39: การรักษาความปลอดภัยของสารชีวภาพ (Accountability of biological materials)
	Slide 40: การรักษาความปลอดภัยในการขนส่งหรือเคลื่อนย้ายสารชีวภาพ  (Transfer of materials)
	Slide 41: การรักษาความปลอดภัยของข้อมูล (Information security)
	Slide 42: การบริหารแผนความความปลอดภัย (Management of biosecurity activities)
	Slide 43
	Slide 44
	Slide 45

