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Goals of today’s talking

BIOSAFETY :
— knows the BSL 1-4

— Choose the right one
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http://www.cdc.gov/od/ohs/
biosfty/ombl5/bmbl5toc.htm
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4 Primary controls

Biosafety: prevent Lab workers, experimental
contamination and the environment

l. Engineering Controls
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Biosafety Lab

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

* Containment: Primary vs Secondary, Containment levels

Tertiary barrier
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Biosafety Lab Levels

> BSL-1 - basic lab
> BSL2 - basic lab + aerosol confinement

* biosafety cabinet

»BSL3 - containment laboratory

* 2 door separation from building occupants

»BSL4 - maximum containment laboratory

* separate building from general research population

Secondary Barriers




Biosafety containment levels

* Each level associated with appropriate

— Equipment (engineering control)
— Practices (SOP)

— work procedures (SOP)

e Diagnostic and health-care laboratories (public
health, clinical or hospital-based) must be
biosafety level 2 or above

World Health Organization. Laboratory biosafety manual. — 3rd ed.

http://www.who.int/csr/resources/publications/biosafety/Biosafety7.pdf






Laboratory biosafety level (BSL) ==

SH. AS.XAaNNS JULNBA

BSL-1: low risk
Basic BSL-

Laboratory

BSL-2: moderate

BSL-3: high risk

‘ Containment BSL-
Laboratory

BSL-4: extreme high
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***Public space and area: Access control and safety
RANLAYINIIIAMILILITOE main corridor

Staff Chemical Utility
Office Free Corridor

BSL-1 Iaboratorles are not necessarllysepﬁrated
from the general traffic patterns in the building.
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Engineering controls

Fire precaution
Construction: primary and secondary exit routs

> 34 Faefitiulanitln
> nanndn > 2 w.

> n9aan > 2 N9

> lazn >110 au.

Primary Exit /
Secondary Exit
Chonl
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BSL-1 laboratory

***Emergency shower and
eyewash available

Door
a sink for hand

washing

Easily cleaned work
surfaces

Impervious bench
tops
Sturdy furniture

Windows fitted with
fly screens



BSL-1 Practices

They follow basic safety procedures and require
no special equipment or design features.

Bench-top work allowed e E.coliK-12
Standard Microbiological * Transgenic
Practices Plants
Required Hand washin :
q s * Plasmids

Red bag waste _

o . * Fungi
2" containment (autoclave)

 Mold

* Yeast




BSL-2 laboratory

BSL-1++

windows &

BSL1 Lab plus:
* |ockable doors (self-closing)
« chairs covered with non-fabric material
 Biosafety cabinets should be installed
 airflow, non-recirculation recommended
* door closed when work is in progress

« autoclave (accessible)




BSL-1>>>BSL-2

1) Specific training (handling pathogenic agents)
2) access to the laboratory is restricted

3) all procedures in which infectious aerosols or
splashes may be created are conducted in BSCs.

&

Biosafety Level 2

Biohaz. Sign posted (entrance)
Label all equipment




BSIL.-2 Laboratory 8%
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21 Fersonal Protectme Eguipinent shall b e rermosred porior to lea-ing this work area.

Eating, drinking, smoking apphrng cosrmetics or lipp balrn and handling contacts lenses area
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Transrmission routeds):

Special requirermments for entering this area:

Ermergzencs contacts
FMarme: Title: Fhone:

EH LS office (IwI-F Z2-51 &64a-35327 fafter hoursy P11 .

HEiosafetys Lewrel 2 i sdmdlar bo B SL- 1 and is soarable for ok o odirngs aserd s of yrooder ate pooberdial

haxard to persorae=]l ared the ercrirorereent. B differs formn B SL-1 aactheat

1 Lak persorae=]l huamre spe cific traitainge 0 haredlinges padbeosende agends ared directed to corrgoeetert s c ekt ;

2 dyrcess o the lab = Ikmcited e ok is heines corechacted:

= Erdrerne proecaortioas are talier writh corndartirated sharp fteats ared

4 Clertain procedhires i wwhoich odectionas asrosols or splaches 13mases be e ated are corvbacted i biolozical
safetyr Cabinets or other phoesical cordafareerd equiprrerit

HoarBMoxias ftaia oo o i pm by
Fraors oone o 1 Fos Hh S Sado




BSL-2 Practices

* Limited access to lab when work in

progress * Human or
e Waste decontamination facilities I(D:;llrlr;ate
such as an autoclave. . 1SV

* Lab coat, safety glasses and gloves '« HBV

required * Patient

* Red bag & sharps containers specimens

required
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BSL-3 laboratory

BSL-1+2++

Lab Design & facilities

-2 doors In a series to access lab and anteroom
-Special exhaust ventilation

(Not re-circulated, airflow (HVAC)

-negative pressure

-sinks, doors, floor, airlock...

-Able to wash entire lab
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FIGURE S3-7. Air recirculation zone* created by wind blowing over a building
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BSL-3 Practices

Public access NOT permitted

Autoclave required and waste is disposed at
the end of day

Required foot activated hand washing sink
and controls

No sharps unless absolutely necessary

***Blosecurity: Storage of serum
samples from at-risk personnel.




BSL-3 Practices

Bench top work not permitted
All work in biosafety cabinet

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

Baseline serology and medical surveillance
Offered appropriate immunizations

Spills — report immediately and treat
accordingly



BSL-4 laboratory

BSL-14+2+3++

« Supply air: HEPA
« Exhaust air: 2 HEPA
 Adouble-door, pass

R ak through autoclave
A

/ \ ““'"\YIV‘ H
¥ V. |* Lassa Fever Virus

* Ebola Hemmorrhagic
Fever Virus

 Marburg Virus
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BSL-4: Cabinet and Suit Laboratory

BSL-4 Cabinet Laboratory

BSL-4 Suit Laboratory l

Monday, September 3, 2018 Chonlaphat Sukasem, Ph. D.



A positive pressure supplied air
protective suit.
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Table 5. Relation of risk groups to biosafety levels, practices and equipment

2‘;':", Biosafety Level Laboratory type Laboratory practices  Safety equipment
1 Basic - Basic teaching, GMT None; open bench
Blosafety Level 1 research worK
2 Containment - Primary headth GMT pius protective Open bench plus
Biosafety Level 2 services, clothing. biohazard BSC for potential
diagnostic, sign aerosols
research
3 High Containment - Special As Level 2 plus special BSC and/or other
Blosatety Level 3 diagnostic, clothing, controlied pnmary devices for
research access, directional alr  al activites
flow
4 Maximum containment - Dangerous As Level 3 plus aifock  Class lll BSC, or
Biosafety Level 4 pathogenunits entry, shower exit, positive pressure

special waste disposal

suits In conjunction
with Class Il BSCs,
double ended

autociave (through
the wall), filtered air

GMT: Good Microbllogical Techniques (Chapter 5)
BSC: Blological Safety Cabinet
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Divide into Zone

Microbiology
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Gradients of dirty
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Gradients of dirty

‘ Microbiology Lab \
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. High Risk Microbes

BSL-1 Low Risk
Microbes
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Engineering controls

Appropriate level of assessed risk

Risk Individual risk Community risk
Group
1 low no
2 moderate Limited




BSL Vs RG

There are 4 levels of Laboratory:
Biosafety Laboratory level 1 (BSL 1)
Biosafety Laboratory level 2 (BSL 2)
Biosafety Laboratory level 3 (BSL 3)

Biosafety Laboratory level 4 (BSL 4)

Risk Groups (RG) # Biosafety Levels (BSL)

Chonlaphat Sukasem, Monday,
Ph. D. September 3,

2018




Each level is appropriate for:
% Operations performed
(aerosol, solid, liquid, volume) &

*Routes of transmission

“*Lab function or activity

(clinical, Research, isolation and culture)

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




Scale Can Make a Difference

Larger volumes (10 L) have higher risk

L. “t

Diagnostic Tissue Culture Research Large Scale
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TB Laboratory Risk Assessment

* Handling solid medium vs liquid cultures??

e Solid media —dry colonies; colony
mass not readily dispersed as droplet
nuclei

Colonies of M. tuberculosis growing on media

aphat Sukasem, Ph. D.




Summary

e 4 BSLs: BSL-1, BSL-2, BSL-3, BSL-4
* Risk Groups (RG) # Biosafety Levels (BSL)
* Risk assessment is the key



