
U
C

S
B

 B
io

safety H
an

d
b

o
o

k

3.0 C
H

A
P

T
E

R
 3 – B

IO
S

A
F

E
T

Y
 L

E
V

E
L

 P
R

A
C

T
IC

E
S

 C
H

A
R

T

U
C

S
B

 L
ab

o
rato

ry C
o

n
tain

m
en

t L
evels fo

r B
io

lo
g

ical R
esearch

 In
vo

lvin
g

 P
o

ten
tial B

io
h

azard
s

B
IO

S
A

F
E

T
Y

L
E

V
E

L
S

 (B
S

L
)

B
S

L
-1

B
S

L
-2

B
S

L
-3 P

ractice in
 B

S
L

-
2 F

acilities
B

S
L

-3

A
. H

A
Z

A
R

D
 L

E
V

E
L

S

D
egree of hazard

Low
 R

isk: E
:coli

K
-12

Low
 to M

oderate;
Influenza viruses,
M

ycobacterium
 sp.,

H
erpes viruses

M
oderate to H

igh:
specific experim

ents
w

/B
S

L-3 agents w
hich

the IB
C

 authorizes in
B

S
L-2 facilities

H
igh (serious or

potentially lethal
consequences): M

.
tuberculosis, H

T
LV

, H
IV

,
B

rucella sp.

B
. S

T
A

N
D

A
R

D
 M

IC
R

O
B

IO
L

O
G

IC
A

L
 P

R
A

C
T

IC
E

S

1. P
ublic access

w
hile experim

ents
are in process

N
ot

recom
m

ended

A
ccess to

 th
e lab

is lim
ited

 w
h

en
B

S
L

-2 w
o

rk is
b

ein
g

 co
n

d
u

cted
R

estricted
N

o
t p

erm
itted

2. D
aily

contam
ination

D
aily &

 upon
spills

D
aily &

 upon spills

D
aily, u

p
o

n
 fin

ish
ed

w
o

rk w
ith

b
io

h
azard

o
u

s
m

aterials &
 sp

ills

D
aily, u

p
o

n
 fin

ish
ed

w
o

rk &
 sp

ills

B
IO

S
A

F
E

T
Y

L
E

V
E

L
S

 (B
S

L
)

B
S

L
-1

B
S

L
-2

B
S

L
-3 P

ractice in
 B

S
L

-
2 F

acilities
B

S
L

-3

3. B
iohazardous

w
aste

decontam
ination

B
efore disposal

or via licensed
hauler

B
efore disposal or

via approved
m

edical w
aste

hauler

B
efore disposal or via

licensed hauler (S
ee

note 1)

B
efore rem

oval from
building

4. P
ipetting

M
echanical

device
M

echanical device
M

echanical device
M

echanical device



5. E
ating, drinking,

application of
cosm

etics or
contact lenses

P
erm

itted only in
designated clean
areas

P
erm

itted only in
designated clean
areas

N
o

t p
erm

itted
 at an

y
tim

e
N

o
t p

erm
itted

 at an
y

tim
e

6. H
andw

ashing
facilities

R
equired

R
equired

R
eq

u
ired

(fo
o

t/elb
o

w
/electro

n
ic

o
p

eratio
n

reco
m

m
en

d
ed

)

R
eq

u
ired

(fo
o

t/elb
o

w
/electro

n
ic

o
p

eratio
n

)

7. A
erosol

m
inim

ization
procedures

R
equired

R
equired

R
equired

R
equired

8. Laboratory
coats

R
ecom

m
ended

(front button
coats)

R
equired (front

button coats)

W
rap

 aro
u

n
d

d
isp

o
sab

le clo
th

in
g

req
u

ired
 fo

r all
w

o
rkers w

ith
 p

o
ten

tial
exp

o
su

re to
b

io
h

azard
o

u
s

m
aterials

R
eq

u
ired

 (w
rap

 aro
u

n
d

d
isp

o
sab

le clo
th

in
g

)

B
IO

S
A

F
E

T
Y

L
E

V
E

L
S

 (B
S

L
)

B
S

L
-1

B
S

L
-2

B
S

L
-3 P

ractice in
 B

S
L

-
2 F

acilities
B

S
L

-3

C
. S

P
E

C
IA

L
 P

R
A

C
T

IC
E

S

N
ot R

equired
M

u
st b

e availab
le

M
u

st b
e availab

le (S
ee

note 1)
R

eq
u

ired
, p

referab
ly in

lab
o

rato
ry

2. Insect/rodent
control program

R
equired

R
equired

R
equired

R
eq

u
ired

3. T
ransport of

biohazardous
w

aste m
aterial for

processing
(decontam

ination)

D
ouble red bags

in durable,
closed, specially
m

arked, leak-
proof containers

D
ouble red bags in

durable, closed,
specially m

arked,
leak-proof
containers

D
ouble red bags in

durable, closed,
specially m

arked, leak-
proof containers

D
ouble red bags in

durable, closed,
specially m

arked, leak-
proof containers



aw
ay from

 lab

N
o

te 1: B
iohazardous w

aste m
ust be placed in  m

arked, closed, leak-proof containers and under direct control of
the responsible lab w

orker(s) until it is placed in a locked  disposal area or autoclaved. (W
aste is not perm

itted to
be left in the lab overnight.)
D

. C
O

N
T

A
IN

M
E

N
T

 E
Q

U
IP

M
E

N
T

1. B
iological

S
afety C

abinet
(B

S
C

)
N

ot required
R

equired for all
aerosol generating
processes

R
eq

u
ired

 fo
r all w

o
rk

w
ith

 b
io

h
azard

o
u

s
ag

en
ts

R
eq

u
ired

 fo
r all w

o
rk

B
IO

S
A

F
E

T
Y

L
E

V
E

L
S

 (B
S

L
)

B
S

L
-1

B
S

L
-2

B
S

L
-3 P

ractice in
 B

S
L

-
2 F

acilities
B

S
L

-3

2. O
ther physical

containm
ent

E
quipm

ent m
ust

bedecontam
inated

im
m

ediately after
use

P
hysical

containm
ent devices

are used w
hen

procedures w
ith a

high potential for
creating aerosols
are being conducted
w

ith biohazardous
m

aterials. (S
ee note

2) If high
concentrations/large
volum

es of
biohazardous
m

aterials are used,
som

e types of
m

aterial m
ay be

centrifuged in the
open laboratory if
sealed

 h
ead

s o
r

P
h

ysical co
n

tain
m

en
t

d
evices, su

ch
 as

cen
trifu

g
e safety cu

p
s,

sealed
 cen

trifu
g

e
ro

to
rs an

d
co

n
tain

m
en

t cag
in

g
fo

r an
im

als are u
sed

fo
r all activities w

ith
b

io
h

azard
o

u
s

m
aterials th

at p
o

se a
th

reat o
f aero

so
l

exp
o

su
re. (S

ee n
o

te 3)
E

q
u

ip
m

en
t m

u
st b

e
d

eco
n

tam
in

ated
im

m
ed

iately after u
se.

P
h

ysical co
n

tain
m

en
t

d
evices, su

ch
 as

cen
trifu

g
e safety cu

p
s,

sealed
 cen

trifu
g

e
ro

to
rs an

d
co

n
tain

m
en

t cag
in

g
 fo

r
an

im
als are u

sed
 fo

r all
activities w

ith
b

io
h

azard
o

u
s

m
aterials th

at p
o

se a
th

reat o
f aero

so
l

exp
o

su
re. (S

ee n
o

te 3)
E

q
u

ip
m

en
t m

u
st b

e
d

eco
n

tam
in

ated
im

m
ed

iately after u
se.



cen
trifu

g
e safety

cu
p

s
 are used, and

if the containers are
o

p
en

ed
 o

n
ly in a

biological safety
cabinet. E

quipm
ent

m
ust be

decontam
inated

im
m

ediately after
use.

B
IO

S
A

F
E

T
Y

L
E

V
E

L
S

 (B
S

L
)

B
S

L
-1

B
S

L
-2

B
S

L
-3 P

ractice in
 B

S
L

-
2 F

acilities
B

S
L

-3

3. F
reezers/

refrigerators
N

o biohazard
sign required

B
iohazard sign m

ust
be posted

B
io

h
azard

 sig
n

 m
u

st
b

e p
o

sted
 an

d
co

n
tain

ers m
u

st b
e

lab
eled

B
io

h
azard

 sig
n

 m
u

st
b

e p
o

sted
 an

d
co

n
tain

ers m
u

st b
e

lab
eled

4. B
S

C
C

ertification
C

ertified every 3
years

C
ertified annually

C
ertified annually

C
ertified annually

5. H
E

P
A

-filtered
vacuum

 lines
R

equired
R

equired
R

eq
u

ired
R

eq
u

ired

6. B
S

C
 w

ork
surface
decontam

ination

D
aily &

 follow
ing

spills
R

equired after each
use

R
eq

u
ired

R
eq

u
ired

7. P
ersonal

P
rotective

E
quipm

ent (P
P

E
)

w
hen w

orking
w

ithin prim
ary

containm
ent (e.g.,

B
S

C
)

R
equired -

gloves should be
w

orn w
hen

handling infected
anim

als and
w

hen skin
contact w

ith
hazardous

R
equired -

appropriate
com

binations of
special protective
clothing, gloves,
etc., are used for all
activities w

ith
biohazardous
m

aterials. (S
ee note

4)

R
eq

u
ired

 - ap
p

ro
p

riate
co

m
b

in
atio

n
s o

f
sp

ecial p
ro

tective
clo

th
in

g
, g

lo
ves, etc.,

are u
sed

 fo
r all

activities w
ith

b
io

h
azard

o
u

s
m

aterials. (S
ee note 4)

R
eq

u
ired

 - ap
p

ro
p

riate
co

m
b

in
atio

n
s o

f
sp

ecial p
ro

tective
clo

th
in

g
 p

lu
s N

IO
S

H
N

95 resp
irato

rs o
r

b
etter m

u
st b

e w
o

rn
 in

ro
o

m
s co

n
tain

in
g

in
fected

 an
im

als.



m
aterials is

unavoidable

B
IO

S
A

F
E

T
Y

L
E

V
E

L
S

 (B
S

L
)

B
S

L
-1

B
S

L
-2

B
S

L
-3 P

ractice in
 B

S
L

-
2 F

acilities
B

S
L

-3

8. P
ersonal

P
rotective

E
quipm

ent (P
P

E
)

w
hen w

orking
outside of prim

ary
containm

ent

R
equired -

gloves should be
w

orn w
hen

handling infected
anim

als and
w

hen skin
contact w

ith
biohazardous
m

aterials is
unavoidable

R
equired -

appropriate
com

binations of
special protective
clothing plus a
m

inim
um

 of N
IO

S
H

N
95 respirators or

better m
ust be w

orn
in room

s containing
infected anim

als or
as directed by the
IB

C
.

R
eq

u
ired

 - ap
p

ro
p

riate
co

m
b

in
atio

n
s o

f
sp

ecial p
ro

tective
clo

th
in

g
 p

lu
s N

IO
S

H
N

95 resp
irato

rs o
r

b
etter m

u
st b

e w
o

rn
 in

ro
o

m
s co

n
tain

in
g

in
fected

 an
im

als.
A

d
d

itio
n

al P
P

E
 m

ay b
e

req
u

ired
 b

ased
 o

n
  IB

C
review

.

R
eq

u
ired

 - ap
p

ro
p

riate
co

m
b

in
atio

n
s o

f
sp

ecial p
ro

tective
clo

th
in

g
 p

lu
s N

IO
S

H
N

95 resp
irato

rs o
r

b
etter m

u
st b

e w
o

rn
 in

ro
o

m
s co

n
tain

in
g

in
fected

 an
im

als.

N
o

te 2: T
hese procedures include centrifuging, grinding, blending, vigorous shaking or m

ixing, sonic disruption,
opening containers of biohazardous m

aterials w
hose internal pressures m

ay be different from
 am

bient
pressures, inoculating anim

als intranasally, and harvesting infected tissues from
 anim

als or eggs.

N
o

te 3: T
hese procedures include m

anipulation of cultures and of clinical or environm
ental m

aterial that m
ay be

a source of aerosols containing biohazardous m
aterials; the aerosol challenge of experim

ental anim
als;

harvesting of tissues from
 infected anim

als and em
bryonic eggs; and necropsies of infected anim

als.

N
o

te 4: R
equired w

ith aerosol generating equipm
ent; m

anipulation of high concentrations or large volum
es of

biohazardous m
aterials; activity involving all clinical specim

ens; body fluids and tissues from
 hum

ans or from
infected anim

als or eggs; hum
an cell culture; necropsies of infected anim

als.



B
IO

S
A

F
E

T
Y

L
E

V
E

L
S

 (B
S

L
)

B
S

L
-1

B
S

L
-2

B
S

L
-3 P

ractice in
B

S
L

-2 F
acilities

B
S

L
-3

E
. L

A
B

O
R

A
T

O
R

Y
 F

A
C

IL
IT

IE
S

1. V
entilation

N
egative

pressure; no
recirculation of
air to other areas
of the building

N
egative pressure;

no recirculation of
air to other areas of
the building

A
ir flo

w
s fro

m
 lo

w
h

azard
 to

 h
ig

h
er

h
azard

 areas; n
o

recircu
latio

n
 o

f air is
p

erm
itted

N
eg

ative p
ressu

re; n
o

recircu
latio

n
 o

f air to
o

th
er areas o

f th
e

b
u

ild
in

g
.

2. P
osted

biohazardous
m

aterial/biosafety
level signs

N
ot required

R
equired on lab

doors in areas
w

here B
S

L-2
m

aterials are stored
and w

here w
ork is

done

R
eq

u
ired

 o
n

 lab
 d

o
o

rs
in

 areas w
h

ere B
S

L
-3

m
aterials are sto

red
an

d
 w

h
ere w

o
rk is

d
o

n
e

R
eq

u
ired

 o
n

 lab
 d

o
o

rs
in

 areas w
h

ere B
S

L
-3

m
aterials are sto

red
an

d
 w

h
ere w

o
rk is

d
o

n
e

3. B
ench top w

ork
P

erm
itted

P
erm

itted only for
procedures w

ith a
low

-risk of splash,
splatter or aerosol
production

N
o

t p
erm

itted
 fo

r
b

io
h

azard
o

u
s

m
aterials

N
o

t p
erm

itted

4. O
perable

w
indow

s
P

erm
itted w

ith fly
screens

P
erm

itted w
ith fly

screens
N

o
t p

erm
itted

N
o

t p
erm

itted

5. Laboratory
separated from
the general public

N
o

N
o

Y
es. D

o
o

rs m
u

st b
e

clo
sed

 an
d

 lo
cked

w
h

en
 w

o
rk is b

ein
g

d
o

n
e w

ith
b

io
h

azard
o

u
s

m
aterials

Y
es. D

o
o

rs m
u

st b
e

clo
sed

 at all tim
es.

F
. O

T
H

E
R

 R
E

Q
U

IR
E

M
E

N
T

S
1. T

echnical
R

equired w
ith

B
iannual training

M
onthly training w

ith
S

afety issues should be



training
docum

entation
w

ith docum
entation

required
docum

entation required
due to a high risk profile

covered as a part of
m

onthly training (e.g. lab
m

eetings) w
ith

docum
entation required

2. M
edical

S
urveillance

(baseline
serology)

R
equired w

hen
appropriate

R
equired w

hen
appropriate

R
eq

u
ired

R
eq

u
ired

3. S
pill/accidents

R
eport

im
m

ediately to
lab director;
m

edical
evaluation,
surveillance and
treatm

ent are
provided as
appropriate;
m

aintain w
ritten

records

R
eport im

m
ediately

to lab director;
m

edical evaluation,
surveillance and
treatm

ent are
provided as
appropriate;
m

aintain w
ritten

records

R
eport im

m
ediately to

lab director; m
edical

evaluation, surveillance
and treatm

ent are
provided as appropriate;
m

aintain w
ritten records

R
eport im

m
ediately to

lab director; m
edical

evaluation, surveillance
and treatm

ent are
provided as appropriate;
m

aintain w
ritten records

4. B
iosafety

m
anual

P
ersonnel m

ust
have access to
B

iosafety
M

anual;
personnel
required to be
fam

iliar w
ith

policies &
procedures

P
ersonnel m

ust
have access to
B

iosafety M
anual;

personnel required
to be fam

iliar w
ith

policies &
procedures

P
ersonnel m

ust have
access to B

iosafety
M

anual; personnel
required to be fam

iliar
w

ith policies &
procedures
B

S
L-3 M

anual prepared
or adopted; personnel
required to be fam

iliar
w

ith policies &
procedures

P
ersonnel m

ust have
access to B

iosafety
M

anual; personnel
required to be fam

iliar
w

ith policies &
procedures
B

S
L-3 M

anual prepared
or adopted; personnel
required to be fam

iliar
w

ith policies &
procedures


