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Biorisk Management
AFreER

What is biological safety or “biosafety”?
o Anticipation,
o Recognition,
« 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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What is “biosecurity”?
o Controls to prevent unauthorized receipt, use, release, or
removal of certain biological agents which could be formulated
Into “weapons of mass destruction”
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2r Diseas? 3. BASIC LABORATORIES — BIOSAFETY LEVELS 1 AND 2

Figure 2. A typical Biosafety Level 1 laboaratory
{graphics kindfy provided by CUHZA, Princefon, MJ, USA)
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3. BASIC LABORATORIES — BIOSAFETY LEVELS 1 AND 2

BSC

&

autoclave

Figure 3. A typical Biosafety Level 2 laboratory
(graphics kindly provided by CUHZA, Frinceton, NJ, USA). Procedures likely to generate
asrosols are performed within a biclogical safefy cabinet. Doars are kept closed and
are posted with appropriate hazard signs. Potentially confaminated wastes are separated
fromt the general waste straam.
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Biosafety Level 3
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Cfe with safety bucket or

Windows must be closed, sealed containmet rotor
and break-resistant

Autoclave

Shower

Inward flow

Anti-room doors self-
closing and 1nterlock

Figure 4. A typical Biosafety Level 3 !aharah:anIGan Change
(graphics Kindly provided by CUHZA, Princeton, NJ, USA). The laboratory s separated
from general traffic fow and accessed through an anteroom (double door entry or
baslc laboratory — Biosafety Level 2) or an airfock. An autoclave is available within the
faciity for decontamination of wasfes priorfo disposal. A sink with hands-free operation
s avallable. Inward directional afrffow Is estabiished and all work with infectious
materials is conducted within a biofogical sarfety cabinet.

Taiwan CDC

http://www.cdc.gov.tw




s HEBRRERR

%
/
«d P

Biosafety Level 4
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2 & > {7 & Unsafe Acts

® Failure to follow established standards and
procedures for the task or activity, such as not
meeting the require qualifications and training
and not implementing safe work practices.
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X > & B Unsafe Conditions

Failure to recognize key elements in your
work environment, such as:

EnVi ron mental (air, light, temperature, or humidity)
Biol Ogical (diseases or viruses)
Chemical (oxicity, flammability)

PhyS|Ca| (walking or work surfaces, falling objects, sharp objects).
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“The Hierarchy of Controls
dl g &

" Engineering controls. 1 #2374

® Management controls. g 3ir 4
" Personal Protective Equipment (PPE). & * B A (3£ E

] j— =
SAFE NEEDLES
OAVE LIVES =

AH'\
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Preventmg EXposures
— Engineering Controls

® Ventilation and Exhaust
® Directional Air Flow

" Air Filtration

® Biological Safety Cabinets

Taiwan CDC
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Primary Containment

A ERA
® First line of defence.

® Ensures protection of
personnel and
Immediate environment
from exposure to the
Infectious agent.
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Secondary Containment
Z B PFEX
® Protects the environment external to the
laboratory from exposure.

" Includes facility design and operational

practices.

Negative Pressure
e

Taiwan CDC

http://www.cdc.gov.tw



s HEBRRERR

%
o Kg
%)

0,

B Fe_%8 (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

Taiwan CDC
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=7 Laborato ry air flow
& BSC exhaust system

I
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Handle volatiles in a

hemlcal fume hood

Contain bioaerosols Iin a
biological safety cabinet

Taiwan CDC
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LT | Fume Hoods
‘[ pycr To
THE
j{:mm " Fume hoods
DOoR 7. protect workers
L HAZARDOQUS ]
O\i ;ﬂ S from chemical
1 vapors.
- /,‘i OUER ™ Handle hazardous
?igw chemicals in fume
hoods whenever
possible.
FUME HOOD
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Laminar Flow Equipment
R %
Laminar Flow Clean Benches (LFBS)

Non Hazardous work only
Protect work from contamination

BioSafety Cabinets (BSCs)

contain infectious agents to protect
personnel and the environment

Taiwan CDC
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Laminar Flow Hoods
N am rnize | 1hese hoods are only
v appropriate for very
ppgey o few purposes and
Hoor they are often
0\3 sl misused.
y B " Don’t work with any
L /li G ks hazardous in a
FLOW laminar flow hood.
: , " They protect the
| working surface only,
NOT the worker!

CLEAN BENCH
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Biological Safety Cabinets (BSCs)
\j AIR FILTER
4 " BSCs work to
DOOR SAMPLES protect workers and
O\”L I/ material from
d R \/:i/ P microbes.
AR 9@ ] " " Avoid working with
\___JF-#rrumk o yolatile chemicals in
| a BSC.

BIOLOGICAL SAFETY
CABINET TYPE II

Taiwan CDC
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Table 9. Differences befween Class I, Il and Il biological safety cabinets (BSCs)

BaC FACEVELOCITY (m/s) AIRFLOW (%) EXHAUST SYSTEM

RECIRCULATED  EXHALSTED

Class |2 0.36 ( 100 Hard duct

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

Class IIA2 0.51 70 30 Exhaust to room or thimble

vented to the connection

oltside

Class [|B1a 0.51 30 70 Hard duct

Class /B2 0.51 ( 100 Hard duct

Class |11® NA ( 100 Hard duct

NA, not applicable.
* All biologically contaminated ducts are under negative pressure or are surrounded by negative pressure
ducts and plenums.
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Figure 11.

Awplcall wyout for working "clean to dirty” within & Class || BSC. Clean cultures (left) can
be inoculated (center); c.ontamm ated pipette: scanbeds.d:add the

shal II ow pan and other con tamm ted materials can be placed in th

biohazard bag {right. This arrangement can be reversed for lef-handed per

B
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Characteristics of Disinfectant
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compound % g |good |good |good |fair |nil |slight virus
“ & ¥
/3\ z 5}]'_%_ %) + +++ +++ ++ ++ |+ +
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¥ ¢t & Ultraviolet Radiation(UV)
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® Many autoclaves are now run by
dedicated staff, however, If you are
operating an autoclave;
Learn how to use
Ensure PPE Is worn
Recognize acceptable material and packaging
Proper loading and unloading

Taiwan CDC
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azathioprine, chlorambucil(¥ # $ f£), chlornaphazine, ciclosporin,
cyclophospham|de(I§£}iﬁhH*) mel halan(j; ¥ 3 Vfk), semustine,
tamoxifen(v ¥ & %), thlotepa(// Fr tar), treosulfan

(C)F R RBpLwed FH 0 BEH
azacitidine, bleomycin, carmustine, chloramphenicol(# & #F% ),
chlorozotocm cisplatin, dacarbazme daunorublcm(lg'% b3,
dlhydroxymethylfuratrlzme dOXOI’ubICIn(’H rgg % ), lomustine,

methylthiouracil (4 &x PR ), metronldazole(zfd e v@v«k z ﬁ%) |tomycin,
nafenopin, niridazole, oxazepam(®% ) ¥ - ), phenacetin(2£7% & ;7),

phenobarbital(F¥ = Lb—i) phenytoin(= % - ¥]), procarbazine hydrochloride,
progesterone(—“* 8 %), sarcolysin, streptozocin, trichlormethine.
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Personal Protective EqQuipment

® Definition: Devices used to protect an
employees from injury or illness resulting
from contact with chemical , radiological,
physical, electrical, mechanical, or other
workplace hazards

® The need for PPE and the type of PPE used
IS based on hazard present; each situation
must be evaluated independently
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of eX 3% Respiratory Protection

® Protects users by removing harmful
materials that may enter the body via the
lungs

® Inhalation is one of the quickest, most
efficient ways to introduce lethal levels of
hazardous materials into the body
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efex f2 3 & Respirators

® Does not include:
— surgical masks “F ft o &
— dust masks f# B- v &
® N-95 respirators are a special class of

respiratory protection primarily used in
the health care field
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Respirator Ratings
e [T AN A

Many different types available

® “N,” if they are not
resistant to oil

¥ “R” if somewhat
resistant to oil, and

" “P”if strongly
resistant (oil proof).
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Respirators F’—‘, A YR

" In addition to the initial
fit-test, wearers must
check the seal of their
respirators every time
they put them on

User seal checks are
necessary to ensure that
the respirator has been
put on correctly
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Biosafety Overview

®"Protection of
— Product
— Personal
— Environment
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Thank You For
Your Attention
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Tel:02-27850513#313
Mail:cwf@cdc.gov.tw
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