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Bacillus licheniformis ;. Escherichia coli-K12 2% -

i RG2

wos | RNEBEE SRR  BEEEVI GRG0 Escherichia coli (5T
EBEEHENE - BERN - BERIERETE Kl JURZENE - BE E coli
0157 1 H7) £ -

A5 [fE NEEEEUCER - AIgEE TR FOEE A o a0 SARS-associated

=ML RG3 Coronaviruses £z Mycobacterium tuberculosis =% ©
57U% RGA Eﬁ %&Kiﬁ%ﬁ%ﬁ@@f@?% » HETEFEVI RIGE TS » URBIN @R IR
EEFEREZHEMESY) > 540 Ebola virus 5z Marburg virus £
Frcte 2 $97.5.8% 5 5 0970000111 .55 2 2 1t
BA A PR TR 0 R R PR A -
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FRELP LD

m A iE s ?
WP sk z MR 2% 2 (Laboratory-associated
infection & laboratory-acquired infection, LAl ) %= 3

B2 pic 2t P T4 4+ (Good microbiology
technique )

% >fe# (Safety equipments)
4 = % 2% % (Laboratory facilities)
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LA % (1)

m 1941 — Meyer and Eddie
0% #R 2373 749 % %% 2 ©brucellosiss R
m 1949 — Sulkin and Pike
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LALE 3 (2)

m 1951~76 — Sulkin and Pike% 31
> % 42:%5,000% &% . & 24 LA
A F3,921% 5] » W18% g F A 24 | T
m 25%4*+ 11 ~ 27%+& %8 ¢+ i (bio spill)
82%F % st & Y R A 124 ¥ (infectious
aerosols)s i o  —
LAIZ & & 2 i :
* Hepatitis * Tuberculosis

 Typhoid * Venezuelan Equine Encephalitis
* Brucellosis < Tularemia
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ARA A J —‘C .

m 7 % %4 (Air borne)

Aerosol (liquid particles) or dust: varicella, measles, legionella,
tuberculosis, anthrax

m ¥ % 4 (Contact)
Direct contact: herpes virus (sore lip), syphilis, gonorrhea,
Indirect contact: hospital-acquired infections, influenza

m K-35 $ 84 (Water-food borne)
Hepatitis A, salmonellosis, cholera

m % %8% 1% 4 (Inoculation, blood borne)
Hepatitis B and C, HIV

m &% P 3 A (Tick borne)

Tularemia, borreliosis
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m Marburg virus 1967: 31 lab staffs/7 death, Marburg,
Germany

Variola virus 1978: 1 death, Birmingham, England

Herpes B encephalitis 1997: 23-y woman mfected In
USA, dead in Bangkok 5

Melioidosis 2000: microbiologist, USA
West Nile virus 2002: 2 cases, USA
Vaccinia 2002: lab technician, Brazil
Cutaneous anthrax 2002: lab technician, USA
Legionella 2003: lab technician pneumonia, Sweden

SARS 2003-04, 4 lab staffs/7 second cases,
Singapore, Taiwan, Beijing

Ebola 2004: 1 death, Siberia, Russia

TB 2004: 3 cases from leaky aerosol chamber, USA

Variola virus Vaccinia

. o
L TSARSTCOV - |
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manual ) 44

i LABORATORY
= 1t > | BIOSAFETY MANUAL
m 7 "‘i‘? 7 4’35‘)’7'741% =T gy b

BISRAFETY EANLIAL

W TAR R = &
R LR (b B _ _
WE L)
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*# % (cleaning)
m SN A

( decontamination )
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4 DA R

m 47 > & % (biosafety levels, BSLs)d § % 3
NEEY L *l&%ﬁ HEREITE S 0 R
AJ\ A Ek > AFE R @?5%%3114;2 TRig ¥
W FH L GERAISBERERE R P H
o

Biosafety level-1, BSL-1 (4 # % > % - & %)
Biosafety level-2, BSL-2 (2 #% > % - & %)
Biosafety level-3, BSL-3 (2 %% > % = &%)
biosafety level-4, BSL-4 (2 %% > % w 5 %)
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RISK BIOSAFETY | LABORATORY LABORATORY
SAFETY EQUIPMENT
GROUP LEVEL TYPE PRACTICES
F—H PSR | EEREECE - PR (AR YT % > BRC U 1R
1 Biosafety Level|Basic teaching, GMT None; open bench work
1 research
B PSR |\PIRELEIRTS - 22 R R i L | BE ARGl T AR I BT R
2 |Biosafety Level[#fRF5 ~ #/3T Wik - e EERE BN E R
2 Primary health GMT plus protective|Open bench plus BSC for
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services; diagnostic

services, research

clothing, bichazard sign

potential aerosols

4

(Frcraird %94.9.26% 385 3
RERTRER D N E R T

units

R
As Level 3 plus airlock

FR FoFR |FRREETIRYS - RIS SR IR E R 2 R (5 HEAl
3 Biosafety Level|5¢ IR~ EAEHIFER T BERE TEREZ
3 Special diagnostic | &7 AR
services, research  |As Level 2 plus special |BSC and/or other primary
clothing, controlled access. |devices for all activities
directional airflow
STk FrugsR  |BfRBEORER ES=FR N LERE =EREMREZMEET ﬁ&i
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£ 252 (1St Barrier)
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m R rPEEY - KT D
[ 33K % o

-~
©#BSL-2m F g R * %=

Q | E
&4 % 24T ( Class I | ) 1l
biosafety cabinets )
@4 BT > TR AJZRG- | B

ARG LR

m Class | A {

Ry~
m Class Il (L] R caie r_l
Al, A2, B1, B2 M ohtaminated air
m Class | [ HEPA filtered air ~F
B A KR (Personal |
protective equipment, PPE ) -
m 22 (B E) Side View

n ik (LHpE)
m Y2 Y (RpE%RINEE)
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B 5 913 % 2 R

-

m Field testing (annual certification)
1 Following the NSF 49,
EN12469 or other standards
1 Required:
m At least annually.

m When HEPA filters have
been changed.

m When BSC has been
relocated.

= When internal parts are
repaired:

Blower motor
Speed control

m Before Re-Certificate, make
sure the cabinet is safe for the
certifier.

m BSC must be surface
disinfected with a suitable
disinfectant.
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mi g E 2 ke kS (pipetting & suction
devices)
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BSL-2 Lab Corridor
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PPE:z #
Blood Borne Agents

m 3SM P100w &

m UV Y

m DuPont Tyvekfr 3£ #
m DuPont Tyvekix

m kL E
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PPE:E # :
Unknown Agents

1St
Disinfectant
Spray

Positive Pressured Suit Chemical Shower
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Connecting Site and
Inside HEPA

Compressing Air Tank CO/CO,/N, Removal Pipe & Positive

Filters Pressure Suit
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FRELPFRD 00

I A
1 Physical security
1 Personnel security

1 Material handling and
control measures

1 Transport security
1 Information security
1 Program management
practices
m 5 - F 4k ﬁrvﬁf 7
AOTR R R

Facility
Security
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WHO (2004) Laboratory biosafety manual, 3rd eds.

CEC C§2007) Biosafety in Microbiological and Biomedical Laboratories,
5th eds

1 CSCHAH (2004) Laboratory Biosafety Guidelines, 3rd eds.

-1 WHO/EN/ABSA/EBSA (2007) International Biosafety and Biosecurity
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Emerging response team

Lab staffs and housekeeping
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F R E AEE M5

m HVAC system
A A m DDC/PLC system
Ry H % = Power supply
m Fire control
[ ]

Room integrity

A

SW1H
WHO? WHEN? WHERE? WHICH? WHAT? HOW?
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