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Figure 3 Probable cases of severe acute respiratory syndrome (SARS) with onset of illness
from 1 November 2002 to 31 July 2003. Cases are given by country. SARS-related deaths
are indicated in parentheses. A total of 8,096 cases (and 774 deaths) are presented. Figures
published by the World Health Organization (see http://www.who.int/csr/sars/country/en ).

From: Morens: Nature, Volume 430(6996).July 8, 2004.242-249
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= P14’ = (Biosafety)
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What Is biological safety or “biosafety”?

o Anticipation,

o Recognition,

o Evaluation, and

o Control of agents of known or
suspected pathogenicity in man,

animal, or plants
(also known as biohazard control or

Infection control)
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Laboratory-Acquired SARS In Talwan, Dec. 2003

Waste Package The 75% Power Switch of
inside the Isolator Alcohol Sprayer the Isolator

3 ,%‘il’?l}i VR IR iu/f‘]ﬂ%‘?/ﬂ/ﬂ-ﬂ- » LTS o %’”5’?
WA RBAT] R XD AEF N FEFAY

i R
;‘{ :‘-r‘,.:}'.'{{h—r'g—_}..lii SRR LS At

CEme moer me mew S S SER moe OSSR OSGGT NGST SGeT ONGeT ONSGeT ONGeT NGeT CRSST mom mDeT NG SO S OSaeT o SoeT OSaeT CNoeT OSSR CNoeT NoeT N o
F
)



Laboratory-Acquired Infection
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Guidelines for Research Involving
Recombinant DNA Molecules

April 2002 Effective June 24, 1994, Published in Federal Register, July
5, 1994 (59 FR 34496)

Amendment Effective January 24, 2002 Federal Register, November
19, 2001 (66 FR 57970)

MATIONAL INSTITUTES OF HEALTH

Office of Extramural Research




Risk Group (RG):

4 RGl not known to cause dlsease (E. CO|I
engineered lab strains like K12) e

O RG2: rarely serious disease, with therapeutic ({5 Qo™
Intervention often available (adenoviruses, | O
Hepatitis A, B & C, Influenza,
Measles,Neisseria gonorrhoeae, Treponema
pallidum, Rhinoviruses - all types)

preventive or therapeutic interventions may l &

be available (Bacillus anthracis, 1
mycobacterium tuberculosis, Hantaan virus,
HIV, Yellow fever virus ,Yersinia pestis)

 RGA4: serious, lethal disease with no
therapeutic Intervention (Lassa virus, Ebola
virus, Marburg virus)

Hanta Vlrus




Classification of Biohazards
T‘“_"'_/K;'Eﬁé’fe_v"e'ﬁ'éa_a};_e; TR
BSL 4

e the risk of the organism to humans, animals,
plants and/or the environment

BSL 3
the procedural and facility requirements

BSL 2 » the level of containment required

 the degree of protection for personnel, the

S environment and the community.
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| all levels.

I

| For this new edition, the manual has been
extensively revised and expanded. The manual
now covers risk assessment and safe use of
recombinant DNA technology, and provides
guidelines for the comissioning and
cetification of laboratories. Laboratory
biosecurity concepts are introduced, and the
latest regulations for the transport of infectious
substances are reflected. Material on safety In
health-care laboratories, previously WHO
published elsewhere by WHO, has also 1st Edition 1983
been incorporated. ond Edition 1993

3d Edition 2004
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Table 1. Classification of infective microorganisms by risk group

Risk Group 1 (no or low individual and community risk)
A microorganism that is unlikely to cause human or animal disease.

Risk Group 2 (moderate individual risk, low community risk)

A pathogen that can cause human or animal disease but is unlikely to be a serious hazard to
laboratory workers, the community, livestock or the environment. Laboratory exposures may
cause serious infection, but effective treatment and preventive measures are available and the
risk of spread of infection is limited.

Risk Group 3 (high individual risk, low community risk)
A pathogen that usually causes serious human or animal disease but does not ordinarily spread
from one infected individual to another. Effective treatment and preventive measures are available.

Risk Group 4 (high individual and community risk)

A pathogen that usually causes serious human or animal disease and that can be readily
transmitted from one individual to another, directly or indirectly. Effective treatment and preventive
measures are not usually available.
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fable 2. Relation of risk gmups to biosafely levels, praﬂmes and Eqwj:rmenr

TASK . TBIGSARETY o LABRRATORY T . " LABOAATORY 4T YSaFery v m T TutT
GROUP LEVEL TYPE PRACTICES EGUIPMENT

i Basic — Easic teaching, GMT None: open bench
Biosatety research work
Level 1

2 Basic — Primary health GMT plus protective  Open bench plus B5C
Biosafety services; diagnostic  clothing, biohazard for potential aerosols
Level 2 SErvices, research SIgN

d Containment — Special diagnostic As Level 2 plus BSC andfor ather
Binsafety SErvices, researci special clothing, pamary devices for all
level 3 controlled access. activities

directional airflow

4 Ktaxi mum

containmant —

Biosafety
Level 4

Cangerous pathcgen
units

As Level 3 plus
airfock entry, shower
exit, speciil waste
dizsposal

Class Il BSC, or
positive pressure suits
in canjunctian with
Clzss Il BS5Cs, double-
ended autoclave
(thraugh the wall),
filtered air

BSC. biological salaty cabinat; GMT, good micrabiological techniques (see Part 1V af this manual)
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fable 4. Animal facility containment levels: summary of practices and salely
equipment

HISK GROUP CONTAINRENT LEVEL LAEORATORY PRACTICES AND SAFETY EGLIPMENT

1 ABSL-1 Limited access, protective clothing and glovas.

2 ABSL-? ABSL-1 practices plus: hazard warning signs. Glass [
or || BSCs for activities that produce aerosols.
Decontarnation of waste and cages before washing.

3 ABSL-3 ABSL-2 practices plus: controlled access. B5Cs and
special pratective clothing forall achvities.

] ABSL-4 ABSL-3 plus: strictly limited access. Clothing change
before entering. Class |1l BSCs or positive pressure
suits. Shower on exit. Decantaminztion of all wastes
before remaval from facility

ABSL . animal facinty Biosataty Level 83Cs, bialogical safety cabinats
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fable 3. Summary of biosafely level requirements

BIOSAFETY LEVEL

—_—-— — --— — --— — —--— — —f-— — - — — - — — - — — - — — —#- — — —#- — — —-f- —
1 2 3 4

Isolation® of laboratory Mo Mo Yes Yes
Room sealable for decontamination sl Mo Yes Yes
Yentilation:

— inward airflow Mo Desirable  Yes Yes

— controlled ventilating system Mo Desirable  Yes Yes

— HEPA-filtered air exhaust Mo Mo Yes'No® Yes
Couble-door entry No No Yes Yes
Anrdock Mo Mo No Yes
Aarlock with shower Mo Mo No Yes
Anteroom Mo Mo Yes —
Anteroom with shower Mo Mo Yes'No® Mo
Effluent treatment Mo Mo Yes'No! Yes
Autoclave:

— onsite Mo Desirable Yes Yes

— in laboratary room Mo Mo Desirable.  Yes

— double-ended Mo Mo Desirable  Yes
Biclogical safety cabinets No Cesirable Yes Yes
Parsonnel safety monitoring capability® No No Desirable  Yes

Environmental and functional izalaticn from general traffic.
= Dependant on loeation of axnaust (ses Chapler 4).
Dependent on agent(s) used in the lzboralory
* For example, window, closed-circuit leleyvision. two-way communication.
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Biosafety in Microbiological and Biomedical
_Laboratories (BMBL) Sth Edition.

U.S. Department of Health and
Human Services

Centers for Disease Control and
Prevention and '
National Institutes of Health
Fifth Edition, Feb 2007

US Government Printing Office
Washington: 2007
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Laboratory Biosafety Guidelines
This 3rd edition has been updated to reflect current e =
biosafety and biocontainment principles and Laboratory Biosafety
practices. The document has been written with a Guidelines
performance-based approach, which not only
accommodates contemporary state-of-the-art
technologies and ever-changing approaches to
achieving containment but provides simple and
sensible solutions as well. Additions include
sections on nhonhuman primates, biomedical
facilities using sheep as research animals,
arthropods, and toxins. A separate section dedicated
specifically to work with mycobacteria has also

_—

CSCHAH, Canada

been included to reflect an ongoing area of concern 2”;' Edition 1996
to biosafety professionals and to outline a stratified 3 Ed'tfo_” 2004
approach to containment according to the type of 3rd Edition 2004

procedures used.
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Primaryl Containment for Biohazards: Selection,
Installation and Use of Biological Safety Cabinets

3rd Edition
Primary Containment for Biohazards:

Selection, Installation and
Use of Biological Safety Cabinets

U.S. Department of Health and Human
Services
Public Health Service
Centers for Disease Control and Prevention
and
National Institutes of Health
September 2007
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ClassmEatlon of Blohazards

= Conventlonal Agents

= Unconventional Agents
= Recombinant DNA

= Tissue Culture

= Animal Work

= Anatomical Specimens
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_ What s Biosafety

= Measures employed when handling
biohazardous materials to avoid infecting
oneself, others or the environment.

»= Achieved through

Engineering Controls
Administrative Controls
Practices and Procedures
Personal Protective Equipment




Engmeglrlng Controls

= Consist of substitution, isolation, ventilation, and
equipment modification.

= These controls focus on the source of the hazard,
unlike other types of controls that generally focus
on the employee exposed to the hazard.

#= The basic concept behind engineering controls Is
that, to the extent feasible, the work environment
and the job itself should be designed to eliminate
hazards or reduce exposure to hazards




,;]4 7= H [ Preventing Exposures
- Engmeermg Controls

% Ventllatlon and Exhaust

# Directional Air Flow

= Alr Filtration

# Blological Safety Cabinets




anaanent Controls

% Management controls may result I
a reduction of exposure through
such methods as changing work
habits, Improving sanitation and
hygiene practices, or making other
changes in the way the employee
performs the job.
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Persona Protectlve Eqmpment
= When exposure to hazards cannot be
engineered completely out of normal
operations or maintenance work, and when
safe work practices and administrative
controls cannot provide sufficient additional
protection from exposure, personal
protective clothing and/or equipment may
ne required.
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Transport of In ectrous Substances

Transport of Infectious Substances
A PART | - BACKGROUND
- Foreword
- Introduction
- Aim of this document

Transport of - Rationale for changes in the United
Infactious Substances Nations Model Regulations

- Transmission of infection and risks
P R —————— In transport of infectious
ot g bomtpet et substances
m———— - References

PART Il - UNITED NATIONS MODEL

REGULATIONS
= - Key text of 13th edition of the
United Nations Model Regulations
=y with explanatory comments
- Annex 1

- Annex 2




Proper packing and labeling of the secondary
container for shipping of diagnostic

= HTE JE'.I_IE[‘J ;(UN 3373 ~ UN 2900 % UN 2814 X
:@iﬁ)l 5 1% il BT (Dangerous Goods

Index) f:f.l—L. ; I Enﬁl,}gg ‘|:_- E'TLEIJ% S

Typieal Infectious Substance Package
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Bi osafety In Laborato ry
51 & 47 2% A 5B /?3
x 1»:)}%* (Small pox virus) ~ ft e 1% F(Bacillus
anthrax) ~ v &% s+ (FMD virus) ~ % & %1% 7
(Mycobacterium tuberculosis)
FhRhEs AL PELE
i f = (Influenza virus) ~ 5t 75 &
(Rotavirus) ~ Norovirus
B et BB
FE MG F AT
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I\/Ianaglng mfectlous waste

% The safe dlsposal of infectious
waste Is essential to control the risk
of cross-infection.

% Guidelines provided by your
employer should always be adhered
to when dealing with waste disposal.
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Laboratory Acquwed Infectlons

Infection Source Susceptible Host
= Cultures and stocks #  Immune system
% Research animals = Vaccination status
= Specimens = Age
# |tems contaminated with
above

Route of Transmission

= Percutaneous inoculation

= |nhalation of aerosols

= Contact of mucous membranes
# |ngestion
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RISk as essment

The IBC shall examine agent use and WI||
examine factors such as:

# Virulence/pathogenicity/infectious dose
= Environmental stability of the agent
% Route of spread, communicability

% Quantity/concentration/volume of agent
used

= Vaccine/Treatment availability
% Allergenicity.
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The backbone of practice of biosafety is risk assessment.

Reservoir of pathogen agS
?13‘:'“': et
\ 2 o™
Portal of escape
'f-‘h Transmission ev

/,
@‘f \
%G' Route of entry/infectious dose
=) N\
$
z Susceptible host
Q

U N\

Incubation pel




AL
@j hogen Characteristics

We must think of the characteristics of a pathogen In
order to determine how best to contain it.

= Ecotropic pathogens are less risk than amphotropic
pathogens because amphotropic can infect humans.

% Some pathogens are carried by vectors (e.g.,
mosquitoes and malaria).

= Survivability in the environment varies greatly
among pathogens, from minutes to years.

% Virulence can also vary greatly, even among
different strains of the same microbe.

% Some pathogens produce toxins, many do not.

* Whether a pathogen stays local in the host or goes
systemic (spreads to other organs) greatly affects
virulence and host survival.




fE=
Host Susceptibility

= Age

= Immune Competence

= Medication (lliness or disease present)
= Nutritional Status

= Pregnhancy

= Metabolic Disorders

= Malignancy

= Allergies

= Inherited genetic factors
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Routes of Transmission

* Fecal - oral

= Vector — e.g., mosquito
= Mucosal (splash)

= Cuts, scratches, bites
* Aerosol, inhalation **

**Aerosol transmission tends to be the most
hazardous and hardest to contain. We will give
these some additional consideration
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Enwronmental Factors

Tﬁ% IL':“J? FLJFLA HE

> 10 litres usually requires large scale containment
= EURHEL S

i 5 ¥l less concentraed

*ﬁ% may contain very high numbers of agent

AR TR

"/ found naturally in environment

9t < not naturally present in environment
I %’ Risk to environment if accidentally released
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Generate Aerosols

& & PUR ST [

e Common Activities That

* Vortexing

* Pipetting

* Sonication

% Electroporation

% Popping tube caps

#* Flame sterilizing tools
* Flow cytometry

x Centrifugation

* |[nfected animals
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Some Other Haza ds

3 Bloodborne Pathogens — for those
working with human blood or tissue

= Mixed Hazards — for those who use
chemical and biological materials
combined

x Physical Sharps Hazard — for needles
and broken glass
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Bloodborne Pathogens

Occupatlonal Exposure to Bloodborne Pathogens

Occupational Safety & Health Administration (OSHA)
29 CFR 1910.1030

x Universal Precautions — handle human blood,
body fluids and tissues as if they harbor
pathogens like HIV, Hep B, etc

% Use BSL 2 containment:
+ Protect against cuts, needle stick injuries
+ Use a BSC for aerosol control
+ Hepatitis B vaccine recommended
+ Wear gloves, lab coat, safety glasses, etc
+ Decontaminate spills with approved disinfectant
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Human Tissue and Fluid

3 Use BSL 2 work practlces and procedures

= Additional requirements for HIV work.

% Everyone needs to be offered the Hepatitis B vaccine.

% Develop specific exposure plan SOPs.

% Specific training Is required.

% Review needle/syringe use and replace with “safe” devices
= Exposure incidents must be followed up.
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4 F Mixed Hazards
(H‘uemlcgl and Biological
— Some Lab Practices

= Door closed: negative air pressure gi'Ex

= Limit/Restrict access to lab [If|2*

= Use of signs/labels f&5#5

% Minimize aerosol production & '} 3. 55% &

= Containment: fume hoods for chemicals #EZi#

# PPE required: gloves, lab coats, safety glasses,
respirators in some cases {[i * [HFE=

* High degree of caution with sharps L& {H1 - |
% Decontaminate surfaces and equipment ?ﬁ?ﬁ%‘]ﬁ]




Decontaminants and Thelr Use In
Laboratories  Ifj = ¥
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Decontaminant Active Temp Conta | Vegetative | Lipo Tubercle | Hydrophillic | Bacterial
Ingredient/ (C) ct time | bacteria viruses | bacilli viruses spores
Concentration (min.)

Autoclave Steam 121 5090 | + i £ ' +

Incinerator Heat 649-929 | 1-60 + & + * +

Phenolic 0.2-3% 10-30 <3 H + " =

compounds

Chlorine 0.01-5% 10-30 i ¥ i + +

compounds

Alcohol (ethyl or | 70-85% 10-30 3 -+ & e +

isopropyl)

*Formaldehyde 4-8% 10-30 i i - 3 +

*Gluteraldeyhyde | 2% 10-600 | + + + + +

Hydyaen 6% 10-600 | + + " + +

peroxide
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Blosafety Hazards when Working
with Laboratory Animals

% Sharps: claws, teeth, surgical instruments,
edges on animal cages

% Zoonoses: human pathogens which are
often asymptomatic in the animal

= Surface Contact: blood, body fluids
= Allergens: dander, fur, dust, bedding
= Vectors: insects, parasites
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IBC Considerations inh the Rewew of
AnlmaI/Blohazard Experlments

3 Rlsk Determlnatlon ’L[J%T"’-*[faa

# Routes of Transmission [EijEnE &

= Medical Surveillance T

% Engineering Controls D5 2 RS

= Personal Protective Equipment Use
I ERE -2

# Facility Design, both laboratory and vivaria
F%ﬂﬁ'—%b""%af

% ZOONOSES , ,\@Fﬁ‘i}l’ﬁ

= Vectors JTFJ
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?outes of xposure In Anlmal rocedures

% Parenteral Inoculation (needle stick)

% Subcutaneous wound (bite or scratch)

% Surface Contact (contaminated work area)
= Ingestion (hand to mouth, food Iin lab)

% Inhalation (aerosol-generating procedures)

% Ocular (hand to eye, cleaning infected
bedding)

% Mucous Membrane (aerosol droplets in face)




Some Zoonotic Agents Associated with

Animal Usage  * g o
The IBC should become familiar with zoonotic organisms often
associated with specific animal subjects.

TYPE EXAMPLE

% Bacteria Salmonella typhi(dogs)

= Virus Herpes B Virus (macaques)

= Fungi Histoplasma capsulatum(birds)

% Parasites Toxoplasma gondii(cats)

= Rickettsia Coxiella burnetti(sheep)
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Contact With Animal Blood

The IBC must reV|eW procedures that may mvolve
release of blood or body fluids, such as necropsy:

% The body fluids of infected animals may be a potential
source of disease.

B TR T L
= Wild or feral animals may not be screened for all
potential diseases and many organisms are

asymptomatic In animals.
= 2 A = 2 F PR R B RS TE
3 Therefore handle animal blood as If it were

Infectious, similar to the approach taken with
human specimens (Universal Precautions).




iﬁéﬁﬁﬁl Allergens

The IBC should work with the Occupational Health
Physician on assessing the following risks:

% Animals shed hair and fur which may exacerbate
existing allergies.

% Animal bedding may also be a potential source of
allergens and must be handled in a manner to
minimize aerosols.

% Animal urine may have proteins that cause
allergies in humans.

% Animals may also track dirt or dust from outside
that can cause discomfort.
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Vectors and 053|ble Int rmedlate Hosts

The IBC must be cognizant of vector borne ilinesses:
Wild and Feral Animals...

= may have biting insects such as fleas or ticks
that may carry disease

All Animals may:
% attract flies that are around feces or food/water
% attract mosquitoes that can also harbor disease

(if work Is conducted outside)

The IBC must determine if the animal experiment will be
conducted with an intermediate host as part of an evaluation
of the life cycle, such as with snails and Schistosoma
mansonii.
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g Hazard AnaIyS|s

E‘Eﬁl [&E@E’ﬂ@fﬁbéfr %‘H‘ﬁDevelopmg or updatlng
Standard Operating Procedures (SOP)

= 7 Apd (=¥ Training employee: training directed to most
hazardous operations

% ﬁ[ﬁy}Conducting Inspections: to identify hazard

w A E ﬁr%g‘[ Investigating accidents: comparison in
procedureg performed to determine if employee training
had been adequate

| = e 0 = B |‘ﬁ[§iﬁd0b5erve and verify employee
perfornfance (as in containment laboratory operations)
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Job Hazard Analysis

Job on Operation title

[ I#¥Date Performled

i*‘jﬁé“l!;]ob Location

i (=K Title of Employee Doing Job

Spemal or Primary Hazard

yﬁ B ﬂ’ﬁ%ﬂ%@fﬁfersonal Protectlve EﬂUlpment requwed or recommended

E}%Recbmmehded

e+ FRBasic J0b Steps | F'F° Fuﬁ “Existing
and poten |aI hazaed Corrective Measures
AR

L TR

Remove tube cap

1. = FEpag
Hand touch tube cap

By~ =Wear latex disposable gloves
for Handling culture

2 [V L

remove media from plate

2. YT

Dropping culture

= g HRERLERFull face shield
required to protect against splash

RI#EmE @ BeEs Replace of an
old cell counter generating
aerosol with a new one

F— ?éi«%,ivﬁe%What if the
entrifuge tube broke while
spinning?

E E;lq hat if the
Sants

r supply is
interrupted?




2 Z1jE@ Emergencies
% Develop and practice plans for:
+Spills: large spills, spills inside BSC 37k

+Accidental exposures: needlesticks,
eye/mucous membrane splash, breathing
aerosols HiJ} Hi %

+Power/Utility failures: BSC, freezers,
ventilation, lights, water fﬁ“fﬁf’

+Fires '} x
+Medical emergencies =L}F*




Facility Design and
Construction:

Engineering Design Issues

BSL Laboratories
Guidelines,Standards,Codes and Regulations
Cotainment Barriers
" Architectural Design Issues
Commissioning
Mechanical Design Issues

Other Englneerlng De3|gn Con3|derat|on



Facility Design and Construction:
Engineering Design Issues

Mechanical design issues

HVAC system,air
flow,diffuser,HEPA,damper,BSC,plumbing
systems,drainage,autoclave,decontamination
ports other crltlcal components

Other engmeermg deS|gn consideration

space pressure control,control system,space
pressure control,flow
tracking,alarm,monitor,sensor,electrical
Issues,phone/intercom,door
interlock,penetration,security/éntry control




B[ F’é} (Containment)

Containment:Definition

Term used for describing safe methods for managing
Infectious agents in the laboratory

Containment:Purpose

Reduce or eliminate exposure of laboratory workers and
outside environments to potentially hazardous agents

£~y
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nContamments based on the
combination of:

-Work practices and techniques
-Safety equipment
-Laboratory facilities




4, THE CONTAINMEMNT LABEDRATORY — BIOSAFETY LEVEL 3

1 BSC_ 8

| Autoclave

Winglows must be closed, sealed
| and break-resistant

A sink with hands-
free

Biohazard
warning sign

Anti-room doors self- Inward flow

closing and 1nterlock
Clean change

Figure 4. A typical Biosafety Level 3 laboratory
(graphics kindly provided by CUHZ2A, Princeton, NJ, USA). The laborafory is separated
from general traffic Mow and accessed through an anteroom {double door entry or
basic laboratory — Blosately Level 2) or an aflffock. An autoclave Is avallable within the
facility for deconianynation of wasfes prior fo disposal. A sink with hands-free operafion
s avalfable. Inward directional airfiow Is esfablished and all work with infectious
materials is conducted within a Mofogical safefy cabinet.
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EXCEEY
Biological Safety Cabinets (BSCs)

AIR FILTER

4
s BOCS work to protect
/ workers and material
from microbes.
e = Avoid working with
. e VOIAtIlE chemicals in a
w A BSC.

BIOLOGICAL SAFETY
CABINET TYPE II
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2 P19 = NEl(Biological Safety Cabinet )
Internatlonal Standardlzatlon

»* National Sanitation Foundation
-NSF/ANSI 49

% European Standard
-EN12469

= Australian Standard
-AS2252.2 AS1807
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Table 9. Differences between Class I, I and Il biological safety cabinefs (BSCs)
BSC FACE VELOCITY (m/s) AIRFLOW (%) EXHAUST SYSTEM

RECIRCULATED ~ EXHAUSTED

Class I° 0.36 0 100 Hard duct

Class [1A1 0.38-0.51 70 30 Exhaust to room or thimble
connection

Class [1A2 051 70 30 Exhaust to room or thimble

vented to the connection

outside?

Class [1B1¢ 0.51 30 70 Hard duct

Class [1B2 051 (0 100 Hard duct

Glass []? NA (0 100 Hard duct

NA, not applicable.
* All biologically contaminated ducts are under negative pressure or are surrounded by negative pressure
ducts and plenums.




Fielding Testing and Certification
Biological Safety Cabinet

% Downing velocity profile test — Benoen
= Inflow velocity test e
= Airflow smoke patterns S [ /1

= Cabinet leak test for Class 2 Type [ Tty ]J S
Al Rl

i = Site Installation assessment Test I
= HEPA filter leak test
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Blosafety Programs

% - mm(Organization)

% ”E*[S.gg—a— i(Risk assessment)

= g F g HI(Inventory and registration)

% §: 134" = (Biosecurity)

w  ENE e AL SOPS)

- &ﬁ’ﬂ k5(Control measures)

= I "sf(Training)

- Ef L_L”%@iﬁff (Emergency procedures)

- %%W(Medical management)

3 fﬁiﬁdf F===lEs(Documentation & record keeping)
% ;fi%?%} @ﬁﬁﬁ%ﬁ%ﬁ(ﬂansportation & Receipt)
3 'ﬁggq*omﬂ(Waste Management)
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Biorisk Management System

—_—a-——-a-— — --— — --— — —-— — -f-— — —f-— — —--— — —-f-— — - — — - — — - —
Policy
— > Policy —devetopment

o Organisatione
Organising development

Planning &
Implementing

Audit

Developing

. techniques
Measurlng p|an1ing’
Performance measuring .

revigwing

> Reviewing
Performance —




Summary
Basic Principle of Biosafety

BSL 1 = Practice + Safety equipment + PPE + P1
BSL 2 = Practice + Safety equipment + PPE + P2
BSL 3 = Practice + Safety equipment + PPE + P3
BSL 4 = Practice + Safety equipment + PPE + P4




Thank You For
Your Attentlon

the Care
- | S5 73 and Use of
The manamen, dei d | Lalmatory

operation of microbiological .
containment laboratories A 1IN d] =
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HEC DH ¥ Departrnent
o k_‘ of Health
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Tel:02-27850513#313
Mail:cwf@cdc.gov.tw




