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BSL 2 e The level of containment required

 The degree of protection for personnel, the

— environment and the community.
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Biological Safety Level

BSL = RG Information
+ Practices & Techniques
+ Safety Equipment
+ Laboratory Facilities
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Research 2,307
Diagnostic 677
Biological products 134
Teaching 106
Unspecified 697

total 3,921

No. (%) of infections

Accident reported by:

Pike NADC®
Splashes and sprays 188 (26.7) 2(3.9)
Needlesticks 177(25.2) 3(8.8)
Sharp objects 112 (15.9) 2(5.9)
Animal or ectoparasite bite/scratch 95 (13.5) 2(3.9)
Mouth pipetting 92 (13.1) 0
Other, unknown 39 (3.3) 25 (73.5)
Total 703 3

Pikez_ 3 % 35 £

Sewell DL. Clin Microbiol Rev 1995;8:389-405.
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Characteristics of unit-density

Drying Times for pure water

particles at 20 C . 1 amm droplets at 20 C
BE D ._i= ‘ﬁf‘;jm' #4e. dp Drying Time, (s)

() - (em RE-sp%  RE=100%

[ =1
True HEPA Filter is

99.97 % efficient in this - .
range of particle-sizes. =
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o Particles of diameters 1-3 pm
 OJRARFAERE

o 10um & 17 Hiz
© 20um FTFE 4 piE
o 100 um E5FE 10 M iz

jgure 2 Smoke visualization of exhalation flow from
iose of the right mannequin penetrating into the breath-
ng zone of the left manneguin, which are 0.4 m apart.™
teproduced from Figure 12 in Reference™ with the kind
iermission of Blackwell Publishing.
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o diameters 1 ~3 um remained suspended
almost indefinitely
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Risk Assessment

Risk Assessment is the responsibility of the facility
supervisor and the Principal Investigator

Personnel training
Equipment expenditures

SOP development and
revision

Incident investigation

Laboratory Emergency
response
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Aspects of Laboratory Safety

@ Air handling equipment
© Generator systems SAFETY
@ Barriers ® Decontamination
@ Positive-pressure ® Air
@ protective suits ® Liquids
@ Class lll microbiological ® Solids
cabinetry ® Strict laboratory safety
procedures
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Laboratory Practices

e Standard Practices
e Special Practices

Interface of

. . Equipment & Facilitie Secondary Containment
rimary Containment Facility Design &

S < Interface of > Constructions
Procedure & Operation

| T

Equipment > Operation System Maintenance
Maintenance Access Maintenances Access
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Biosafety Containment

@ Building & Room Construction
@ HVAC Issues:
® Negative Pressure and Air Change
@ Directional airflow
©® Exhaust filtration
@ Other Engineering Controls:
@ Solid waste treatment
@ Wastewater treatment
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o ZEBEAERMRF  EAZEFILR -

o BRYIAFEFE (Primary Containment) - S A BE mEEE
mrEe -

© IKCDC/NIHIZZ%E - BSL-24F A EEBMRZEREERKRE 2
e iE - DIEREFELE -

® Swine Flu: Biosafety Guidelines for Laboratory Workers / CDC,
US

) hingnncfin work on clinical Qnmnlnc from nnfipnfc who are s

ted

1ISD
MUP\I S\ A

cte
cases of swine influenza A (HlNl) Virus mfectlon should be conducted
In a BSL-2 laboratory
® All sample manipulations should be done inside a biosafety cabinet (BSC)
@ Viral isolation on clinical specimens from patients who are suspected

cases of swine influenza A (H1N1) virus infection should be performed
In a BSL-2 laboratory with BSL-3 practices (enhanced BSL-2 conditions)
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Secondary Containment
- Exhaust filtration
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Secondary Containment -
HVAC&R System

SA 3000CMH

: SA 150CMH| SA 100CMH
EA 3150CMH

EA 200CMH| EA 150CMH

VIRUS P3 BUFFER-1A/L-1 WASTE |CARRIDOR
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Positive Pressure Room

Space Types Relative Pressure{a)
Offices - conference [+ +1
rooms

Corridors [+ +)
Cry laboratories [+
Laboratories with [+ ]

fumehoods

High hazard [(wolatile - -1 Hazard
hazard) COoncern is
fire or

sxplosion

Negative Pressure Room Clean areas (b) (+ + +)

Pathogen-frees [+ + +
areas ()

Animal rooms L]

Biohazard rooms [-1 Hazard
COoncern is

Air Ieak Biological

= - Outdoor ambient is -0-
- Mo particle rating

IRPRRRRR) XRRS 2
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Secondary Containment
- Air Change Rate

Number of vented out particles vanying with time
(Winter, low exhausts)
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ACH And OA of HVAC System

Minimum Air Changes per Hour and QOutside Air Rates*

Type of Room ACH Rate Outside Air Rate Outside Air to
ACH Rate

General Office 4to 10 20 cfm per person —
Classroom 6 to 20 15 cfm per person —
Corridor — 0.10 cfm per sq ft —
Auditorium 4to 15 15 cfm per person —
Cafeteria 12 to 15 12 cfm per person —
Hospital Rooms

Patient 4 — 1/3

Protective Isolation 15 - 1/3

Infectious Isolation 6 — 1/3
Laboratories

Biochemistry 6 to 10 — 1/3

Animal 10 to 15 — 100%

Autopsy 12 — 1/6
Chemical Storage Room 6 — 1/3

Source. American Society of Heating, Refrigeration and Air-Conditioning Engineers
(ASHRAL); HVAC (heating, ventilation, and air-conditioning); Applications 1995 and
American National Standards Institutes (ANSI)/ ASHRAE Standard 62-1989).

*Note. ACH =air changes per hour; cfm = cubic feet per minute.
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Secondary Containment
- Directional airflow
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CELL

CULTURE
Class 100K

20 times/hr ® :F
2142 °C
60£10%RH x

P2 Lab.

Class 100K
20times/hr | ° T8 P
21+2 °C
60+10%RH © 1B P2

© VIRUS P2

©

Qf AV

CORRIDOR

Carridor © STAN
12 times/hr

12 ime . m
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Particle diffusion in Laboratory
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Contaminant Diffusion in

Case 3

Fr
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A Typical BSL-3 Laboratory

ndows must be closed, sealed
] break-resistant

S1ohazard
warning sign

Anti-room doors self- Inward flow
closing and interlock

Figure 4. A typical Biosafety Level 3 laboratory
(graphics kindly provided by CUHZ2A, Princeton, NJ, USA). The aboratory is separated
from general tratfic Mow and accessed through an anteroom (double door entry or
basic laboratory — Biosately Level 2) or an afriock. An autoclave is available within the
facility for deconfamination of wasfes prior o dispasal. A sink with hands-fres operafion
o gvailable. Inward directional airffow is esfablished and all work with infectious
materials is conducted within a biofogical safefy cabinet. Ref: WHO, Lab. biosafety manual
Wy 1aiwaril D|U|uy|\_a| Safety Asso
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Biosafety Lab. Guidelines
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Biosafety Lab. Guidelines
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Biosafety Lab. Guidelines
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Biosafety Lab. Guidelines
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Biosafety Lab. Guidelines

EREREEESBEYES  DRBEQRT -

EREBRNFTEHBIIARE -  BEAERESS -
BiaZ M EIRE/DMHZEL2.5 pascal -

B atIRER REBEFBERZBIBAE - URE (£) BEZIE
wEE - LIMBREABRHE -

Srm
sap

E”&T—:ZM\H—;EI— B8 - WRISERRIT - BRI HEeE
o5RE - B3R BEEYREEMUE : ©
u ZSJ—?&E{EE’:"A%?E?E%E’E

:r

@MWJ

ﬁﬁ;ﬁéﬂj)\l]?t%’él_jjﬁ’r(?aﬁ‘t‘kﬁﬂﬁ‘t)“E‘RE-% = Z R7]
ET—.—VEEYHE#TB“\ tEEZBEER/DE2S5 pascal (&) KU

EFA
sab

BEAENIERZERE - (sAusbBE Z2ERE

Hﬁ'; DI I-r‘ﬂi] 4775 2} [Bol O}
555

EEE
%iﬁ IZRIEAER -
EREHERERE ( ﬁlﬁﬂiff@;téﬂf ) BAENSkEERARY IR - FEE
BELAENIEEZIBR -



Biosafety Guidelines

@ National Sanitation Foundation (NSF). 1992. Standard 49, “Class
I Biohazard Cabinetry” .

® WHO, Laboratory Biosafety Manual, 2004.
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BRIX =

(03) 5912296

eric_cheng@itri.org.tw
http://www.taiwanbiosafety.org
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