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ANNEX 1

First aid

First aid is the skilled application of accepted principles of medical treatment at the
time and place of an accident. It is the approved method of treating a casualty until he
or she is placed in the care of a doctor for definitive treatment of the injury.

The minimum first-aid equipment consists of a first-aid box, protective clothing
and safety equipment for the person rendering the first aid, and eye irrigation
equipment.

The first-aid box
The first-aid box should be constructed from materials that will keep the contents
dust- and damp-free. It should be kept in a prominent position and be easily recognized.
By international convention, the first-aid box is identified by a white cross on a green
background.

The first-aid box should contain:

1. Instruction sheet giving general guidance
2. Individually-wrapped sterile adhesive dressings in a variety of sizes
3. Sterile eye-pads with attachment bandages
4. Triangular bandages
5. Sterile wound coverings
6. Safety pins
7. A selection of sterile but unmedicated wound dressings
8. An authoritative first-aid manual, e.g. one issued by the International Red Cross.

Protective equipment for the person rendering first aid includes:

1. Mouthpiece for mouth-to-mouth resuscitation
2. Gloves and other barrier protections against blood exposures,1 and
3. Clean-up kit for blood spills (see Chapter 14 of the manual).

Eye irrigation equipment should also be readily available and staff trained in its correct
use.

1  Garner JS, Hospital Infection Control Practices Advisory Committee. Guideline for isolation precautions
in hospitals. American Journal of Infection Control, 1996, 24:24–52, (http://www.cdc.gov/ncidod/hip/
isolat/isolat.htm).
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ANNEX 2

Immunization of staff

The risks of working with particular agents should be fully discussed with individual
researchers. The local availability, licensing state and utility of possible vaccines and/
or therapeutic drugs (e.g. antibiotic treatments) in case of exposure should be evaluated
before work with such agents is started. Some workers may have acquired immunity
from prior vaccination or infection.

If a particular vaccine or toxoid is locally licensed and available, it should be offered
after a risk assessment of possible exposure and a clinical health assessment of the
individual have been carried out.

Facilities for specific clinical case management following accidental infections should
also be available.
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ANNEX 3

WHO Biosafety
Collaborating Centres

Information on the availability of training courses, aids and materials may be obtained
by writing to any of the following:

• Biosafety programme, Department of Communicable Disease Surveillance and
Response, World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzer-
land (http://www.who.int/csr/).

• WHO Collaborating Centre for Biological Safety, Swedish Institute for Infectious
Disease Control, Nobels Väg 18, S-171 82 Solna, Sweden
(http://www.smittskyddsinstitutet.se/English/english.htm).

• WHO Collaborating Centre on Biosafety Technology and Consultative Services,
Office of Laboratory Security, Health Canada, 100 Colonnade Road, Loc.: 6201A,
Ottawa, Ontario, Canada K1A 0K9 (http://www.hc-sc.gc.ca/pphb-dgspsp/ols-bsl).

• WHO Collaborating Centre for Applied Biosafety Programmes and Training,
Office of Health and Safety, Centers for Disease Control and Prevention, 1600 Clifton
Road, Mailstop F05, Atlanta, GA 30333, USA (http://www.cdc.gov/).

• WHO Collaborating Centre for Applied Biosafety Programmes and Research,
Division of Occupational Health and Safety, Office of Research Services, National
Institutes of Health, Department of Health and Human Services, 13/3K04
13 South Drive MSC 5760, Bethesda, MD 20892-5760, USA (http://www.nih.gov/).

• WHO Collaborating Centre for Biosafety, Victorian Infectious Diseases Reference
Laboratory, 10 Wreckyn St, Nth Melbourne, Victoria 3051, Australia. Postal ad-
dress: Locked Bag 815, PO Carlton Sth, Victoria 3053, Australia (http://www.
vidrl.org.au/).
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ANNEX 4

Equipment safety

Certain items of equipment may create microbiological hazards when they are used.
Other items are specifically designed to prevent or reduce biological hazards (see
Chapter 11 of the manual).

Equipment that may create a hazard
Table A4-1 lists equipment and operations that may create hazards and suggests how
such hazards may be eliminated or reduced.

Table A4-1. Equipment and operations that may create hazards

EQUIPMENT HAZARD HOW TO ELIMINATE OR REDUCE THE HAZARD

Hypodermic Accidental inoculation, • Do not recap or clip needles.
needles aerosol or spillage • Use a needle-locking type of syringe to

prevent separation of needle and syringe, or
use a disposable type where the needle is an
integral part of the syringe unit.

• Use good laboratory techniques, e.g.:
— fill the syringe carefully to minimize air

bubbles and frothing of inoculum
— avoid using syringes to mix infectious

liquids; if used, ensure that the tip of the
needle is held under the surface of the
fluid in the vessel and avoid excessive
force

— wrap the needle and stopper in a cotton
pledget moistened with an appropriate
disinfectant before withdrawing the needle
from a rubber-stoppered bottle

— expel excess liquid and air bubbles from
the syringe vertically into a cotton pledget
moistened with an appropriate disinfectant
or into a small bottle containing cotton.

• Use a biological safety cabinet for all
operations with infectious material.
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EQUIPMENT HAZARD HOW TO ELIMINATE OR REDUCE THE HAZARD

• Restrain animals while they are being
inoculated. Use blunt needles or cannulas for
intranasal or oral inoculation. Use a biological
safety cabinet.

• Autoclave after use and ensure proper
disposal. If a disposable needle and syringe
unit is used, do not disassemble prior to
autoclaving.

Centrifuges Aerosols, splashing • Use sealable buckets (safety cups) or sealed
and tube breakage rotors. Open buckets or rotors after aerosols

have settled (30 min) or in a biological safety
cabinet.

Ultra-centrifuges Aerosols, splashing • Install a HEPA filter between centrifuge and
and tube breakage vacuum pump.

• Maintain a logbook of operating hours for
each rotor and a preventive maintenance
programme to reduce risk of mechanical
failure.

• Load and unload buckets or rotors in a
biological safety cabinet.

Anaerobic jars Explosion, dispersing • Ensure integrity of wire capsule around
infectious materials catalyst.

Desiccators Implosion, dispersing • Place in a stout wire cage.
glass fragments and
infectious materials

Homogenizer, Aerosols, leakage and • Operate and open equipment in a biological
tissue grinders container breakage safety cabinet.

• Use specially designed models that prevent
leakage from rotor bearings and O-ring
gaskets, or use a stomacher.

• Before opening the blender bowl, wait 30 min
to allow the aerosol cloud to settle.
Refrigerate to condense aerosols.

• If manual tissue grinders are used, hold tube
in a wad of absorbent material.

Sonicators, Aerosols, impaired • Operate and open equipment in a biological
ultrasonic hearing, dermatitis safety cabinet or sealed unit.
cleaners • Ensure insulation to protect against

subharmonics.
• Wear gloves to protect skin against chemical

effects of detergents.
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EQUIPMENT HAZARD HOW TO ELIMINATE OR REDUCE THE HAZARD

Culture stirrers, Aerosols, splashing • Operate in a biological safety cabinet or
shakers, agitators and spillage specially designed primary containment.

• Use heavy-duty screw-capped culture flasks,
fitted with filter-protected outlets, if
necessary, and well secured.

Freeze-dryers Aerosols and direct • Use O-ring connectors to seal the unit
(lyophilizers) contact contamination throughout.

• Use air filters to protect vacuum lines.
• Use a satisfactory method of

decontamination, e.g. chemical.
• Provide an all-metal moisture trap and a

vapour condenser.
• Carefully inspect all glass vacuum vessels for

surface scratches. Use only glassware
designed for vacuum work.

Water baths Growth of micro- • Ensure regular cleaning and disinfection.
organisms. Sodium • Do not use sodium azide for preventing
azide forms explosive growth of organisms.
compounds with
some metals.

In addition to microbiological hazards, safety hazards associated with equipment
should also be anticipated and prevented. Table A4-2 lists examples of some of the
causes of accidents.

ANNEX 4. EQUIPMENT SAFETY
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Table A4-2. Common causes of equipment-related accidents

ACCIDENT ACCIDENT CAUSE REDUCING OR ELIMINATING THE HAZARD

Faulty design or construction
Electrical fires in No over-temperature cut-out • Compliance with national

incubators standards.

Electrical shock Failure to provide reliable
earthing/grounding

Improper use
Centrifuge accident Failure to balance buckets • Train and supervise staff.

on swing-out rotors

Anaerobic incubator Use of incorrect gas • Train and supervise staff.
explosion

Improper adaptation
Explosion in domestic Improper transport of liquid • Use of specially designed

vacuum flask nitrogen equipment.

Explosion in domestic- Dangerous chemical not • Store low-flashpoint solvents
type refrigerator stored in spark-/explosion- and extracts only in spark-/

proof container, explosion-proof refrigerators or
e.g. diethyl ether with cabinets.
leaking screw cap

Lack of proper maintenance
Fire in flame Incorrect reassembly of • Train and supervise staff.

photometer components during
maintenance
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ANNEX 5

Chemicals: hazards
and precautions

This annex lists the basic health and safety information, data and appropriate safety
precautions for a selected number of chemicals found commonly in health-care and
research laboratories. The list is not exhaustive and the absence of any particular
chemical does not imply that it is non-hazardous. All laboratory chemicals should be
treated with caution and in ways that will minimize exposure.
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ANNEX 5. CHEMICALS: HAZARDS AND PRECAUTIONS
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 c
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at
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 c
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m
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m
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 c
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d
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ra
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 g
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 m
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ra
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 c
on

ta
ct

.
or

 p
la

st
ic

 g
lo

ve
s 

an
d

1-
H

yd
ra

zi
no

-
ch

em
ic

al
-g

ra
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 g
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e
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D
S

FI
R

E 
H

AZ
AR

D
S

SA
FE

TY
 P
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fla
m

m
ab

le
;

W
or

k 
w

ith
 v

en
til

at
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 c
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 c
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 D
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 p
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ra
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r f
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 d
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 b
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r p

ro
te

ct
iv

e 
gl

ov
es

,
th

ro
ug

h 
sk

in
. K

id
ne

y
cl

ot
hi

ng
, f

ac
e 

sh
ie

ld
 o

r
an

d 
l iv

er
 d
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 p
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 c
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s.
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 c
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r o
r p
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 s
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 c
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at
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.
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at
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r p

ro
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at
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r p
la

st
ic

 g
lo

ve
s

ni
tr

om
et

ha
ne

 to
so

lu
tio

ns
 b

ec
om

e
fo

rm
al

de
hy

de
m

is
ci

bl
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ra
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 c
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 b
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. D
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 c
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r p
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at
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H
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at
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t o
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r p
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 c
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at
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 c
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m
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R
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 p
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 p
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 c

on
ta

ct
 w

ith
co

nc
en

tra
te

d 
so

lu
tio

ns
),

fir
es

.
H

yd
ro

ge
n

b.
p.
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in
se

 im
m

ed
ia

te
ly

ex
pl

os
iv

el
y 

w
ith

ch
lo

rid
e

m
is

ci
bl

e 
w

ith
 w

at
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 p
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 c
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 s
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h
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f t
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 c
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 p
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.
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R
EC

AU
TI

O
N

S
IN

CO
M

PA
TI

BL
E 

CH
EM

IC
AL

S
O

TH
ER

 H
AZ

AR
D

S

H
yd

ro
ge

n
Co

lo
ur

le
ss

 li
qu

id
;

Co
rr

os
iv

e 
at

 h
ig

h
O

xi
di

zi
ng

 a
ge

nt
;

In
 c
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 c
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at
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f c
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 p
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at
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 c
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 c
oo

l
so

lu
tio

n 
at

 v
ar

io
us

pr
ol

on
ge

d.
 D

i lu
te

co
nc

en
tr

at
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 D
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 c
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 c
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at
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itr
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 g
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 b
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 s
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 o
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 o
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, p
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 c
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er

vo
us

sp
ill

s.
 O

bs
er

ve
 s

tr
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 b
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 c
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 o
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 c
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 c
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r p
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 c
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 p
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 c
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 c
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 c
on

ta
ct

.
cl

ot
hi

ng
. W

or
k 

in
 fu

m
e

m
an

y 
co

un
tr

ie
s.

N-
ph

en
yl

-α
-

b.
p.

 3
01

°C
;

H
um

an
 c
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ra
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ANNEX 5. CHEMICALS: HAZARDS AND PRECAUTIONS
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D
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D
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l b
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at
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ra
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ra
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ro
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 b
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 c
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abrasions  79

access

animal facilities  29, 30, 31

laboratory  9–10, 21, 26

accidents  11

equipment-related  144

see also first aid; injuries; spills

acetaldehyde  146

acetic acid  146

acetic anhydride  146

acetone  147

acetonitrile  147

acetylene  147

acrolein  148

aerosols

activities generating  51

biological safety cabinets and  15, 51

pipetting hazards  63

release of potentially infectious  79

safety equipment and  61

air, exhaust see exhaust air

air filters see high-efficiency particulate air

(HEPA) filters

airflow, directional

alarms  21, 60

animal facilities  29, 30, 31

biological safety cabinets  53, 56

Biosafety Level 3:  21

Biosafety Level 4:  26–27

air systems

biological safety cabinets  51–52, 53–54,

56–57

protective suit  26

see also ventilation systems

airlocks  26, 27, 31

alarms  21, 60

alcohol-based hand rubs  87–88, 90

alcohols  87–88
allergy, latex  66

2-amino-ethanol  154

ammonia solutions  148

ammonium bicarbonate  89

ampoules of infectious materials

opening  74
storage  74

anaerobic jars/incubators  142, 144

aniline  148

animal facilities  10, 28–32
Biosafety Level 1:  29

Biosafety Level 2:  29–30

Biosafety Level 3:  30–31

Biosafety Level 4:  31–32

containment levels  28

invertebrates  32

animal facility Biosafety Levels (ABSL)  28

animals

disposal of carcasses  30

non-experimental  10, 29

transgenic and knock-out  102–103
anterooms  21, 30, 31

antimicrobial  82

antiseptics  82, 87, 88

aprons  64, 65

arthropods

control of verminous  12, 29

housing facilities  32

audit  36–37

auramine  148

autoclaves  63, 90–92
animal facilities  30, 31

availability  13, 16, 22, 27

double-door pass-through  26, 27
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fuel-heated pressure cooker  91

gravity displacement  90, 91

loading  91

pre-vacuum  91

precautions for use  92

validation  16

autoclaving  18, 90–92
azides  108, 164

backflow prevention  14, 22

basic laboratory (Biosafety Levels 1 and 2)

1, 9–19
chemical, fire, electrical, radiation and

equipment safety  19

code of practice  9–12

design and facilities  12–14, 15

equipment  13–16

health and medical surveillance  16

safety survey forms  38–42

training  16–17

waste handling  17–19

bedding, animal  30, 31

bench tops  12

benzene  149

benzidine  149

biocide  82

biohazard warning sign  9, 10, 20, 29

biological expression systems  102

biological safety cabinets (BSCs)  51–60, 62

air connections  56–57

animal facilities  30

certification  59

class I  51–53, 55

class II  52–54, 55

type A1  53–54

types A2, B1 and B2  54, 55

class III  55, 56

laboratory  25–27

decontamination  59, 89
exhaust air see under exhaust air

location  22, 57

operation and maintenance  58

prion contamination  77

required use  15, 21, 22

safe use  57–60, 70–71

selection  52, 57

biosafety

management  12

versus laboratory biosecurity  47

Biosafety Collaborating Centres, WHO

140
biosafety committee  118
Biosafety Level 1:  1, 3, 9–19

animal facilities  29

laboratory design  12–14

laboratory safety survey form  38–40

health and medical surveillance  16

see also basic laboratory

Biosafety Level 2:  1, 3, 9–19
animal facilities  29–30

laboratory design  12–14, 15

laboratory safety survey form  41–42

health and medical surveillance  16

see also basic laboratory

Biosafety Level 3:  1, 3, 20–23
animal facilities  30–31

laboratory design  21–22

laboratory safety survey form  43

see also containment laboratory

Biosafety Level 4:  1, 3, 25–27
animal facilities  31–32

laboratory design 25–27

see also maximum containment

laboratory

biosafety levels  1

animal facility (ABSL)  28

facility requirements  3

microbiological risk groups and  1–3

biosafety officer  17, 117–118
biosecurity  47–48
1,1’-biphenyl-4,4’-diamine”  149

bleach (sodium hypochlorite)  84–85, 89,

166

blenders  63–64, 73
blood, standard precautions  74–76
body fluids, standard precautions  74–76
boiling  90

bottles, screw-capped  16, 63

bromine  149

BSCs see biological safety cabinets

building maintenance services  119
Bunsen burners  70, 71

INDEX
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cages

animal  30, 31

flying insects  32

calcium hypochlorite  84

carbon dioxide, solid (dry ice)  150

carbon tetrachloride  150

4,4'-carbonoimidoylbis

(N,N-dimethylbenzenamine)  148

ceilings  12, 21

centrifuges  72–73, 142

breakage of tubes in  79–80

containment accessories  22

improper use  144

certification

biological safety cabinets  59

laboratory/facility  36–37
checklist, safety  125–131
chemical germicides  82, 83–88
chemicals (hazardous)  19, 107–109

biological safety cabinets  57

explosive  108, 144

incompatible, general rules  107, 108

routes of exposure  107

safety checklist  130–131
specific  145–169
spills  108–109

storage  107

toxic effects  107–108

children  10

chilling facilities, arthropods  32

chloramines  84, 85
chlorine  84–85, 150

chlorine dioxide  85–86, 151

chlorine-releasing compounds  84–85

chloroform  151

chromic acid  151

chromium VI oxide  151

circuit-breakers  111

class III cabinet laboratory  25–26

controlled air system  26–27

clean-air work stations  51

clean-up procedure, spills  95–97
cleaning

biological safety cabinets  59

domestic  119
laboratory materials  83

refrigerators and freezers  73

clothing, protective see personal protective

equipment/clothing

coats, laboratory  64, 65

codes of practice

Biosafety Level 1 and 2:  9–12
Biosafety Level 3:  20–21
Biosafety Level 4:  25

commissioning, laboratory/facility  33–35
commissioning agent  33–34

communication facilities  25

contact lenses  11

containers

broken  79

contaminated waste  18–19

leakproof  62

sharps disposal  18, 62

specimen  69, 75, 95

containment, primary

at Biosafety Level 4  25–26

containment laboratory (Biosafety Level 3)

1, 3, 20–23
code of practice  20–21

design and facilities  21–22, 23

equipment  22

health and medical surveillance  22–23,

24

safety survey form  43

containment levels, animal facility  28

see also biosafety levels

contaminated liquids/effluents  11, 27

contaminated materials see infectious

materials

contingency plans  78
copper  152

cosmetics  11

coveralls  64, 65

Creutzfeldt-Jakob disease (CJD)  76

culture stirrers, shakers, agitators  143

cuts  79

cyanogen bromide  152

cytochalasin  152

decontamination

biological safety cabinets  59, 89
blood/body fluids  76
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definition  82

effluents  11, 27

hand  90
local environmental  88–89
prion-contaminated materials  77

waste materials  18, 22

see also cleaning; disinfection

desiccators  142

design, laboratory

Biosafety Level 1 and 2:  12–14, 15

Biosafety Level 3:  21–22, 23

Biosafety Level 4:  25–27

commissioning requirements and  33

diethyl ether  153

diethylene dioxide  154

diethylene oxide  167

3,3'-dimethyl-(1,1'-biphenyl)-4,4'-diamine

167

dimethylamine  153

dimethylbenzene  169

2,4-dinitrophenyl-hydrazine  153

dioxane  154

disasters, natural  78, 80

disinfectants  82, 83–88
disinfection  82–93

biological safety cabinets  59

chemical  83–88

cleaning prior to  82, 83

definition  82

heat  90–92

spills  95–97

waste materials  19

see also decontamination; sterilization

dispersal of infectious materials, avoiding

70

doors

animal facilities  29

laboratory  13, 21, 26

drains, containment  27

drinking  11, 13, 30

earth-fault-interrupters  111

eating  11, 13, 30, 71

effluents, contaminated  11, 27

electrical hazards  19, 111, 144

safety checklist  128

electricity supply  14, 27

emergencies  78–81
Biosafety level 4:  25, 27

contingency plans  78

laboratory procedures  79–81

emergency equipment  81

emergency services  80–81

engineering services  119
equipment

basic laboratory  14–16
containment laboratory  22
emergency  81

hazards  141–144
personal protective see personal

protective equipment/clothing

safety  19, 61–66
checklist  130

Escherichia coli K12  102

ethanol (ethyl alcohol)  87–88, 154

ethanolamine  154

ethers  108

excreta, standard precautions  74–76
exhaust air

animal facilities  30

biological safety cabinets  22, 26, 51, 52–

54, 56, 57

containment laboratory  21, 22

maximum containment laboratory  26–

27

explosive chemicals  108, 144

expression systems, biological  102

expression vectors  102

eye protection  11, 64–65, 71

face protection  11, 64–65

face shields (visors)  11, 65

facilities, laboratory

Biosafety Level 1 and 2:  12–14

Biosafety Level 3:  21–22, 23

Biosafety Level 4:  25–27

biosafety level designations  1

films, for microscopy  75

fire extinguishers  110–111

fires  19, 110–111
causes  110, 144

emergency procedures  80

INDEX
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prevention and protection checklist

127

first aid  13, 138
first-aid box  138

flame photometer  144

flames, open  59, 70

flammable liquid storage  128
floors  12, 21

food  11

footwear  11, 20, 25, 65

formaldehyde  86, 89, 155

formalin  86, 89

freeze-dryers  143

freezers  73–74
fumigation  89

furniture, laboratory  12

gas(es)

compressed and liquefied  109, 128
supply to laboratory  14

gene transfer  101, 102

genetic engineering  101

genetically modified organisms (GMOs)

101–104
further considerations  104

risk assessments  103–104

types  102–103

germicides, chemical  82, 83–88
glass  75

handling broken  79, 80, 95

precautions in use  71, 75

gloves  10, 60, 65, 66
glutaraldehyde  86, 155

GMOs see genetically modified organisms

goggles  64–65

good microbiological technique (GMT)

9–12, 69–77
gowns  64, 65

hand decontamination  90
hand rubs, alcohol-based  87–88, 90

hand washing  10, 66, 90
animal facility staff  30

facilities  13, 21, 30

health and medical surveillance

basic laboratory  16

checklist  129
containment laboratory  22–23, 24

hearing protection  111

heat

disinfection and sterilization  90–92
dry  90

moist  90

heating, ventilation and air-conditioning

(HVAC) system  21

safety checklist  126
HEPA filters see high-efficiency particulate

air filters

high-efficiency particulate air (HEPA)

filters

animal facilities  30

biological safety cabinets  51, 53, 56

Biosafety Level 3:  21, 22

Biosafety Level 4:  26, 27

prion-contaminated  77

homogenizers  63–64, 73, 142

horizontal and vertical outflow cabinets  51

1-hydrazino-2,4-dinitrobenzene  153

hydrochloric acid  155

hydrogen chloride  155

peroxide  88, 89, 156

hydrogen sulfide  156

illumination see lighting

immunization, staff  139
incidents see accidents; spills

incineration  19, 92–93
incinerators  31, 92

infectious materials

autoclaving and reuse  18

avoiding dispersal  70
contact with skin and eyes  71

decontamination see decontamination

disposal  18–19, 22

ingestion  71, 79

safety checklist  130
spills  11, 79, 95–97

infective microorganisms, risk groups see

risk groups, microbiological

ingestion of infectious material  71, 79

injuries

animal facility staff  30
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emergency procedures  79

prevention  71–72

inoculation, accidental  71–72

insects, flying  32

inspection, laboratory  36–37

International Air Transport Association

(IATA)  94

International Civil Aviation Organization

(ICAO)  94

international transport regulations  94–95
invertebrates  32

iodine  88, 156

iodophores  88
isolator cages  30, 31

isolators, negative-pressure flexible-film

61, 62

isopropanol (isopropyl alcohol)  87, 162

knock-out animals  102–103

labelling, specimen  74–75

laboratory

biosafety levels see biosafety levels

biosecurity  47–48
certification  36–37
commissioning  33–35
facilities see facilities, laboratory

premises, safety checklist  125
safety survey forms  38–43

services, safety checklist  126–127
techniques  69–77
working areas  11

see also basic laboratory; containment

laboratory; maximum containment

laboratory

laboratory director  12, 117

laboratory supervisors  12, 117

training role  17, 120

latex allergy  66

lighting  12, 14, 126
loops see transfer loops

lyophilized infectious materials, opening

ampoules  74
lyophilizers  143

maintenance personnel  119

maximum containment laboratory

(Biosafety Level 4)  1, 3, 25–27
code of practice  25

design and facilities  25–27

medical contact card  22–23, 24

medical surveillance see health and medical

surveillance

mercury  157

methanol  157

methylbenzene  168

microbicide  82–83

microbiological risk assessment see risk

assessment, microbiological

microincinerators  62, 64
microscopy, films and smears for  75

mites  32

naphthylamine  157

natural disasters  78, 80

needle-stick injuries, avoiding  71–72

needles, hypodermic  11, 75, 141–142

disposal  18

negative-pressure flexible-film isolators

61, 62

ninhydrin  158

nitric acid  158

nitrobenzene  158

noise  111

osmium tetroxide  159

outbreaks, diseases of unknown etiology  8

oxalic acid  159

oxygen  159

packaging systems  95, 96

paraformaldehyde  86, 89

peracids  88
perchloric acid  108, 160

personal protective equipment/clothing

64–66
animal facility  30, 31

basic laboratory  10–11

biological safety cabinet  60

checklist  129
containment laboratory  20–21
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maximum containment laboratory  25,

26

prions  77

personnel

biosafety management  12

biosecurity issues  47

facilities, safety checklist  126
health and medical surveillance see

health and medical surveillance

immunization  139
personal items/clothing  13

responsibility for own safety  117

support  119
training see training

phenol  160

phenolic compounds  86–87
N-phenyl-α-naphthylamine  157

N-phenyl-β-naphthylamine  157

phosphoric acid  161

phosphorus pentoxide  161

picric acid/picrates  108, 161

pipettes  16, 70

pipetting  70
aids  15, 62, 63, 70

mouth  11, 63

plants, transgenic  101, 103
plasmid pUC18  102

poliovirus-susceptible mice  102–103

potassium hydroxide  162

potassium permanganate  162

potassium tellurite  162

precleaning  82, 83

primary containment  25–26

primates, non-human  29

prions  76–77

product protection  51, 53

propan-2-ol (2-propanol)  87, 162

protective suit  26

see also suit laboratory

pyridine  163

quaternary ammonium compounds  87

radiation, ionizing  19, 111–114
harmful effects  111

principles of protection  112–113

safety checklist  130–131
work-bench area  113–114

radiation area  113

radiation hazard symbol  113, 114

radioactive waste  114

radionuclides

biological safety cabinets  57

safe working practices  112–113
substitution  113

recombinant DNA technology  101–104
refrigerators  73–74, 144

respirators (respiratory protective

equipment)  21, 65–66
rest facilities  13

risk assessment, microbiological  2, 7–8
animal facilities  28–29

genetically modified organisms  103–
104

risk groups, microbiological

basic laboratories  9

biosafety levels and  2–3

classification  1–2

rodent control  12, 29

safety checklist  125–131
safety equipment see equipment, safety

sanitation facilities  126

screens, arthropod-proof  32

screw-capped bottles  16, 63

security precautions  14, 127

selenium  163

serum, separation  72

shakers  63–64, 73
sharps  18

animal facilities  30

avoiding injuries  66, 71–72, 75

disposal containers  18, 62

shoes see footwear

showers  26, 30

silver  163

silver nitrate  164

skin

contact  71

puncture wounds, cuts and abrasions

79

see also injuries
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smears, for microscopy  75

smoking  11, 30

soda ash (sodium carbonate)  109

sodium azide  164

sodium bicarbonate  109

sodium biselenite  164

sodium cyanide  165

sodium dichloroisocyanurate (NaDCC)

84, 85
sodium hydroxide  165

sodium hypochlorite (bleach)  84–85, 89,

166

sonicators  63–64, 73, 75, 142

spatter shield  62

specimens  69
collection  74–75

containers  69, 75, 95

labelling  74–75

with limited information  8

opening packages  69

opening tubes and sampling contents

75

receipt  69

standard precautions  74–75

transport  69, 74–75

triple packaging system  95, 96

spectacles, safety  64–65

spills

in biological safety cabinets  59

blood  76

chemical  108–109
infectious materials  11, 79, 95–97

sporocide  83

staff see personnel

standard precautions  74–76
sterilization  27, 82–93

cleaning prior to  82, 83

definition  83

heat  90–92
prion-contaminated materials  77

see also decontamination; disinfection

storage

ampoules of infectious materials  74
chemicals  108

compressed and liquefied gases  109,

128

facilities, checklist  125
flammable liquids  128
space, laboratory  12

suit, protective  26

suit laboratory  26

controlled air system  26–27

sulfuric acid  166

support staff  119
survey, laboratory safety  36–37

forms  38–43

syringes  11, 18

tetrahydrofuran  167

tetramethylene oxide  167

thallium acetate  167

ticks  32

tissue grinders  73, 142

tissues

prion-containing  77

standard precautions  75

o-tolidine  167

toluene  168

total exhaust cabinet  57

training  120–121
animal facility workers  30, 31

biological safety cabinet use  60

biosecurity  47

laboratory workers  16–17
transfer loops

disposable  15, 62, 64
microincinerators  62, 64
safe use  70

transgenic animals  102–103
transgenic plants  101, 103
transmissible spongiform encephalopathies

(TSEs)  76

transport  11, 94–97
infectious waste  18–19, 22

international regulations  94–95

specimens  69, 74–75

triple packaging system  95, 96

trichloroacetic acid  168

trichloroethylene  169

triclosan  87

2,4,6-trinitrophenol (picric acid)  108, 161

triple packaging systems  95, 96

INDEX



tubes

breakage in centrifuges  79–80

screw-capped  16

two-person rule  25, 31

ultra-centrifuges  142

ultrasonic cleaners  142

ultraviolet lights  58

United Nations Committee of Experts on

the Transport of Dangerous Goods

(UNCETDG)  94

universal precautions  74–76

vacuum flasks  144

vacuum lines  22, 63

validation, equipment  16

vectors  102

ventilation systems

animal facilities  29, 30, 31

basic laboratory  14

checklist  126
containment laboratory  21

maximum containment laboratory  26–

27

viral vectors  102

walls  12, 21

warranty periods, laboratory/facility  33

waste  17–19
animal facilities  30, 31

Biosafety Level 4:  27

decontamination  18, 22

disposal  18–19, 22, 93

invertebrate facilities  32

prion-contaminated  77

radioactive  114

water baths  143

water supply  14, 22

windows

animal facilities  29, 31

invertebrate facilities  32

laboratory  11, 14, 21

women of childbearing age  16, 129

work surfaces

animal facilities  29

laboratory  11, 12

working areas, laboratory  11

World Health Organization (WHO)

Biosafety Collaborating Centres  140
Biosafety programme  25

xylene  169
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