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	to

	D
e
te
rm

in
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	L
o
c
a
tio

n
s

A
S
H
P

•
Sam

pling	plans	should	be	detailed	and	include	allhigh-traffic	locations
w
ithin	the	com

pounding	area	and	any
sites	prone	to	contam

ination.
•

Turbulence	caused	by	airflow
disruption,	such	as	w

ithin	an	ISO
	Class	5	

LA
FW

	or	doorw
ays,should	be	included	in	the	testing	plan,	along	w

ith	
areas

w
here	garbing,	cleaning,	labeling,	and	staging	occur.	In

segregated	
com

pounding	areas,	sam
pling	should	include	locations

w
ithin	the	ISO

	
Class	5	PEC	and	other	areas	in	close

proxim
ity	to	the	PEC.

•
A
	specific	plan	detailing	the	location	of	each	sam

ple
m
ust	be	devised	so	

that	the	sam
e	locations	are	repeated

w
ith	each	testing	session.

U
S
P
	<
7
9
7
>

•
A
n	appropriate	environm

ental	sam
pling	plan	shall	be	developed	for	

airborne	viable	particles	based	on	a	risk	assessm
ent	of	com

pounding	
activities

perform
ed.

•
Selected	sam

pling	sites	shall	include	locations	w
ithin	each	ISO

	Class	5	
environm

ent	and	in	the	ISO
	Class	7	and	8	areas,	and	the	segregated	

com
pounding

areas	at	greatest	risk	of	contam
ination	(e.g.,	w

ork	areas	
near	the	ISO

	Class	5	environm
ent,	counters	near	doors,	pass-through	

boxes).

D
eterm

ination of Sam
ple Locations
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D
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H
o
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	to
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e
te
rm

in
e
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o
c
a
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n
s

C
E
T
A

Sites	should	be	selected	throughout	the	area.	A
reas	that	pose	the	greatest	

risk	of	contam
ination	to	the	product	m

ust	be	included	in	the	program
.

FD
A
	A
septic	G

uidance	-“It	is	im
portant	that	locations	posing	the	m

ost
m
icrobiologicalrisk

to	the	product	be	a	key	part	of	the	program
.	It	is	

especially	im
portant	to	m

onitor	the	m
icrobiological	quality	of	the	critical	

area	to	determ
ine	w

hether	or	not	aseptic	conditions	are	m
aintained	during	

filling	and	closing	activities.	
•

A
ir	and	surface	sam

ples	should	be	taken	at	the	locations	w
here	significant	

activity	or	product	exposure	occurs	during	production.	
•

Critical	surfaces	that	com
e	in	contact	w

ith	the	sterile	product	should	
rem

ain	sterile	throughout	an	operation.	
•

W
hen	identifying	critical	sites	to	be	sam

pled,	consideration	should	be	
given	to	the	points	of	contam

ination	risk	in	a	process,	including	factors	
such	as	difficulty	of	setup,	length	of	processing	tim

e,	and	im
pact	of	

interventions.”
•

Therefore,	the	num
ber	of	sam

ple	locations	is	increased	in	areas	w
here	

there	is	a	greater	potential	for	contam
ination	to	product.

D
eterm

ination of Sam
ple Locations (cont.)
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D
o
c
u
m
e
n
t

Frequency

P
a
ra
m
e
te
r

M
o
n
ito

re
d
	B
y

F
re
q
u
e
n
c
y

U
S
P
	<
7
9
7
>

Surface	sam
pling

Com
pounding	or	

laboratory	
personnel

Periodically,	as	defined	by	com
pounding	and

infection	control	personnel,	at	least
every

6	
m
onths	or	after

significant	changes	in
procedures	

or	cleaning
practices

C
h
a
n
g
e
d
	to

	M
o
n
th
ly
	in
	In

te
rim

	R
e
v
is
io
n

Electronic	device	
sam

ple	of
viable	particles

Com
pounding	

personnel	or
qualified	certifier

A
ir	sam

pling	shall	be	perform
ed	at	least	

sem
iannually	(i.e.,	every	6	m

onths)	as	part
of	the	

re-certification	of	facilities	and	equipm
ent.

C
h
a
n
g
e
d
	to

	M
o
n
th
ly
	in
	In

te
rim

	R
e
v
is
io
n

C
A
	C
R

•
V
iable	surface	sam

pling	shall	be	done	at	least	every	six	m
onths	for	all	sterile-to-sterile	

com
pounding	and	quarterly	for	all	non-sterile-to-sterile	com

pounding.	
•

V
iable	air	sam

pling	shall	be	done	by	volum
etric	air	sam

pling	procedures	w
hich	test	a	

sufficient	volum
e	of	air	(400	to	1,000	liters)	at	each	location	and	shall	be	done	at	least	

once	every	six	m
onths.	

•
V
iable	air	sam

pling	is	to	be	perform
ed	under	dynam

ic	conditions	that	sim
ulate	actual	

production.	
•

V
iable	surface	sam

pling	is	to	be	perform
ed	under	dynam

ic	conditions	of	actual	
com

pounding.

Viable M
onitoring Frequency

M
arch	2017

M
.	G

logovsky	-Veltek	A
ssociates,	Inc.
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D
o
c
u
m
e
n
t

Frequency

F
D
A
	–
5
0
3
b

Environm
ental	m

onitoring	should	consist	of	a	w
ell-defined	program

	that	evaluates	
the	potential	routes	of	m

icrobial	contam
ination	of	the	hum

an	drug	that	could	arise	
from

	the	air,	surfaces,	process,	operation,	and	personnel	practices.

The	program
	should	contain	an	appropriate	detection	com

ponent	to	verify	state	of	
control	of	the	environm

ent.	In	particular,	the	program
	should	achieve	the	follow

ing:
•

Cover	all	production	shifts	and	include	m
onitoring	during	norm

al	production	
conditions

•
Include	at	least	daily	m

onitoring	of	the	ISO
	5	zone	during	operations

•
Establish	alert	and	action	lim

its	and	appropriate	responses	to	each
•

D
escribe	use	of	sam

pling	(e.g.,	contact	plates,	sw
abs,	active	air	sam

plers),	alert	
and	action	lim

its,	and	testing	m
ethods	(e.g.,	m

edia,	plate	exposure	tim
es,	

incubation	tim
es	and	tem

peratures)	that	are	designed	to	detect	environm
ental	

contam
inants,	including	changes	in	m

icroflora	type	and	am
ount.

•
Be	supported	by	an	evaluation	of	the	choice	of	the	sam

pling	locations	and	
sam

pling	m
ethods

Viable M
onitoring Frequency (continued)
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D
o
c
u
m
e
n
t

Frequency

C
E
T
A

Sem
i-annual	basis	as	a	m

inim
um

	(tw
ice	per	year).	It	is	recom

m
ended	to	

com
plete	viable	sam

pling	after	initial	certification	procedures	but	prior	to	
recertification	procedures	to	provide	an	“as	found”	result	that	com

pounding	
m
anagers	can	utilize	to	show

	com
pliance	for	activities	perform

ed	until	the	tim
e	

of	testing

A
fter	any	situation	w

hich	m
ay	im

pact	the	norm
al	operation	of	the	cleanroom

	or	
PEC
•

after	m
ovem

ent	of	equipm
ent

•
after	any	servicing	of	facilities	and/or	equipm

ent
•

after	a	patient	incident	in	w
hich	the	com

pounded	m
aterial	is	suspect

•
after	changes	to	the	process	that	affect	the	cleanroom

	environm
ent

•
after	observation	of	incorrect	w

ork	practices	such	as:	gow
ning,	technique,	

m
aterial	flow

,	cleaning	etc.
•

after	identified	problem
s	w

ith	end	product
•

A
fter	significant	changes	in	w

ork	flow
	or	addition	of	new

	procedures	or	
equipm

ent.

Viable M
onitoring Frequency (continued)
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D
o
c
u
m
e
n
t

H
o
w
	to

	D
e
te
rm

in
e
	L
o
c
a
tio

n
s

A
S
H
P

•
A
ir:	Electronic	A

ctive	air,	passive	(settle	plates)
•

Surfaces:	Sw
abs	and	contact	plates

U
S
P
	<
7
9
7
>

•
A
ir:	A

ctive	air,	passive	(settle	plates)
•

Surfaces:	Sw
abs	and	contact	plates

C
A
	C
R

•
A
ir:A

ctive	air,	passive	(settle	plates)
•

Surfaces:	Sw
abs	and	contact	plates

C
E
T
A

•
A
ir:	A

ctive	air,	passive	(settle	plates)
•

Surfaces:	Sw
abs	and	contact	plates

F
D
A
	5
0
3
b

•
A
ir:	A

ctive	air,	passive	(settle	plates)
•

Surfaces:	Sw
abs	and	contact	plates

Viable Sam
pling M

ethods

M
arch	2017

M
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W
hile	Passive/Settle	plates	are	m

entioned	in	the	docum
entation,	there	is	no	specific	

recovery	lim
it	for	them



T
a
b
le
	2
.	R

e
c
o
m
m
e
n
d
e
d
	A
c
tio

n
	L
e
v
e
ls
	fo

r	M
ic
ro
b
ia
l	C
o
n
ta
m
in
a
tio

n
*

G
ra
d
e

A
ir	S

a
m
p
le
	-
C
F
U
/
1
0
0
0
L
	(m

3)

ISO
	Class

5
>	1

ISO
	Class

7
>	10

ISO
	8	or	W

orse
>	100

*	G
uidance	for	Industry–Sterile	D

rug	Products	Produced	by	A
septic	Processing–Current	G

ood	M
anufacturing	

Practice–U
S	H

H
S,	FD

A
	Septem

ber	2004.

Viable Lim
its –

U
SP <797> (harm

onized)

M
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T
a
b
le
	4
.	R

e
c
o
m
m
e
n
d
e
d
	A
c
tio

n
	L
e
v
e
ls
	fo

r	M
ic
ro
b
ia
l	C
o
n
ta
m
in
a
tio

n
*

G
ra
d
e

F
in
g
e
rtip

	S
a
m
p
le

S
u
rfa

c
e
	S
a
m
p
le
	(C

o
n
ta
c
t	P

la
te
)

(C
F
U
	p
e
r	p

la
te
)

ISO
	Class

5
>	3

>	3
ISO

	Class
7

N
/A

>	5
ISO

	8	or	W
orse

N
/A

>	100

*	Pharm
aceutical	Inspection	Co-operation	Schem

e	(PIC/S)	G
uide	to	G

ood	M
anufacturing	Practice	for	

M
edicinal	Products	A

nnexes	PE	009-6,	5	A
pril	2007.



D
o
c
u
m
e
n
t

M
ic
ro
o
rg
a
n
is
m

In
c
u
b
a
tio

n
	C
o
n
d
itio

n
s

A
S
H
P

The	grow
th	m

edium
	should	be

incubated	(outside	of	the	sterile	preparation	area)	
according

to	the	m
anufacturer’s	recom

m
endations

(huh!?)

U
S
P
	<
7
9
7
>
	

Bacteria,	yeast,	and	m
olds

TSA
:	35	±

2°C	for	2	–
3	D

ays
M
EA

	or	other	suitable	fungal	m
edia:	28	±

2°C	
for	5	–

7	D
ays

C
A
	C
R

•
M
edia	used	m

ust	have	dem
onstrated	the	ability	to	support	and	prom

ote	
grow

th.	Com
pleted	m

edium
	sam

ples	m
ust	be	incubated	in	a	m

anner	
consistent	w

ith	the	m
anufacturer’s	recom

m
endations

(again,	w
hat?)

•
A
ppropriate	grow

th	m
edia,	w

hich	are	then	incubated	at	a	tem
perature	

and	for	a	tim
e	period	conducive	to	m

ultiplication	of	m
icroorganism

s

C
E
T
A

S
in
g
le
	p
la
te
	m

e
th
o
d
-Sam

ple	each	location	using	a	general	m
icrobiological	

m
edia	such	as	tryptic	soy	agar.

D
u
p
lic
a
te
	p
la
te
	m

e
th
o
d
-Sam

ple	each	location	using	a	general	
m
icrobiological	m

edia	such	as	tryptic	soy	agar,	then	sam
ple	the	sam

e	
locations	again	using	a	general	m

ycological	m
edia	or	a	m

edia	capable	of	
supporting	grow

th	of	fungi.

M
edia Selection & Incubation
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P
e
rs

o
n

n
e
l, F

a
c
ility

 D
e
s
ig

n
 &

 
E

n
v
iro

n
m

e
n

ta
l C

o
n

tro
ls



Facility Layout
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O
nly as G

ood as the People w
ho U

tilize it!
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LFH
/BSC

 –
First Air Principle
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w
w
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.us/pharm
acy

H
int:	N

ope



A False Sense of Security?
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H
ow

 “D
irty” are m

y Personnel?
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A
R
E
A

N
U
M
B
E
R
	O
F
	M

IC
R
O
O
R
G
A
N
IS
M
S
/
c
m

2

Scalp
1	m

illion
Saliva	and	nasal	fluid

10	m
illion/gram

Back
100

G
roin

1	–
20	m

illion
Forehead

100 –
1000 

H
and

10,000	–
100,000

A
rm

pit
1	–

10	m
illion

Feet
1	m

illion



G
ross! W

hat H
appens W

hile They are…
?
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A
c
tiv

ity
N
u
m
b
e
r	o

f	p
a
rtic

le
s
	g
e
n
e
ra
te
d

(0
.5
	m

ic
ro
n
	a
n
d
	la
rg
e
r/
m
in
u
te
)

Sitting	or	standing	still
100,000

Sitting,	sm
all	m

ovem
ent	of	arm

s	or	head
500,000

Sitting,	m
oving	arm

s,	legs	or	head
1,000,000

Standing	U
p

2,500,000
W
alking	slow

ly
5,000,000

W
alking	norm

ally
7,500,000

W
alking	~	5.5	M

PH
10,000,000

Perform
ing	a	w

orkout
15,000,000	-30,000,000



V
ia

b
le

 M
o

n
ito

rin
g

 o
f A

ir



Ø
S
ie
v
e
	Im

p
a
c
tio

n
	(m

a
n
y
	d
e
v
ic
e
s
)

Ø
S
u
rfa

c
e
	A
ir	S

a
m
p
le
r	(S

A
S
)

Ø
C
e
n
trifu

g
a
l	A

ir	S
a
m
p
le
r	(R

C
S
)

Ø
S
lit	to

	A
g
a
r	S

a
m
p
le
r	(m

a
n
y
	d
e
v
ic
e
s
)

Ø
S
te
riliza

b
le
M
ic
ro
b
ia
l	A

triu
m
	(S
M
A
)

Ø
G
e
la
tin

	F
ilte

r	A
ir	S

a
m
p
le
r	(M

D
-8
0
)

Ø
W
h
a
t	m

a
k
e
s
	th

e
m
	a
ll	d

iffe
re
n
t?

Portable Viable Air Sam
plers
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Isolator/R
ABS/Fixed Location Air Sam

plers
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Ø
Sim

ilar	to	their	portable	versions,	how
ever,	these	are	designed	so	that	the	

m
oving/active	com

ponents	(pum
ps,	vacuum

s,	electronics,	etc.)	are	physically	
located	outside	of	the	barrier	or	room

.

Ø
It	is	generally	N

O
T	recom

m
ended	to	use	a	portable	device	inside	an	ISO

	5	area	for	
the	follow

ing	reasons:
Ø

Portable	devices	are	N
O
T	able	to	be	fully	sterilized

Ø
Portable	devices	generate	particles

Ø
Portable	devices	disrupt	unidirectional	airflow



V
ia

b
le

 M
o

n
ito

rin
g

 o
f S

u
rfa

c
e
s



Ø
Irre

g
u

la
r S

u
rfa

c
e

s

Ø
R

e
s

id
u

e
s

Ø
P

a
rtic

u
la

te
 a

n
d

 V
ia

b
le

 
p

a
rtic

u
la

te
s

Ø
A

ll m
a

y
 c

o
m

p
lic

a
te

 
m

o
n

ito
rin

g
 a

n
d

 
d

is
in

fe
c

tio
n

D
ifferent Surface Types
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Ø
C

ontact plates (R
O

D
AC

) and 
sw

abs 
Ø

C
ontact Plate and Sw

ab 
recovery studies

Ø
C

ontact plates can offer “better 
recovery” than sw

abs and 
utilized m

ore often (w
here 

surface and location perm
its)

Ø
Flocked sw

abs offer “better 
recovery” than spun/cotton 
sw

abs due to physical 
com

position 
Ø

Sam
pling done on equipm

ent, 
w

ork surfaces, floors, w
alls and 

product contact surfaces a
fte

r 
c

o
m

p
o

u
n

d
in

g
 is

 c
o

m
p

le
te

!

Sam
pling M

ethods
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V
ia

b
le

 M
o

n
ito

rin
g

 o
f P

e
rs

o
n

n
e
l



Ø
P

e
rs

o
n

n
e
l M

o
n

ito
rin

g
:

Ø
R

outine during com
pounding

Ø
G

loved fingers: underside w
here contam

inants are 
m

ost likely
Ø

C
ritical gow

n sites for aseptic operations
Ø

C
ontact plate testing of people

leaving/exiting 
area 

Ø
R

outine failures on a person requires a corrective 
action (re-training and/or re-qualification)

Ø
G

ow
n Training C

ertification
Ø

Surface sam
pling of gow

n at key garm
ent 

locations
Ø

Personnel M
U

ST participate in a m
edia challenge 

at least tw
ice annually if they w

ill be filling non-
sterile to sterile preparations (annual if sterile to 
sterile)

Viable M
onitoring of Personnel

M
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Ø
Set	strict	lim

its	(<1	CFU
)	for	

q
u
a
lific

a
tio

n

Ø
Rem

ove	those	w
ho	fail	and	retrain	

them

Ø
O
perators	should	not	qualify	or	

evaluate	them
selves

Ø
D
eterm

ine	Q
ualification	Test	

locations

Ø
E
x
a
m
p
le
s
:	H

o
o
d
,	g
o
g
g
le
s
,	

m
a
s
k
,	z
ip
p
e
r,	s

le
e
v
e
s
,	h

a
n
d
s
	

(b
o
th
),	th

ig
h
s
,	fin

g
e
rs

Ø
Re-qualify	on	an	every	6	m

onth	or	
annual	basis G

ow
ning Q

ualification/Testing

M
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E
s
ta

b
lis

h
in

g
 a

n
d

 E
x
e
c
u

tin
g

A
le

rt &
 A

c
tio

n
 L

e
v
e
ls



D
o
c
u
m
e
n
t

D
a
ta
	E
v
a
lu
a
tio

n

A
S
H
P

Sam
ple	data	m

ust	be	review
ed	as	a	m

eans	of	evaluating
control	of	the	

com
pounding	environm

ent.	Results	above
recom

m
ended	action	levels	(see	Table	7)	

should	prom
pt

reevaluation	of	w
ork	practices,	cleaning	procedures,	and

H
EPA

	
filtration.

U
S
P
	<
7
9
7
>

•
The	value	of	viable	m

icrobial	sam
pling	of	the	air	in	the	com

pounding
environm

ent	is	realized	w
hen	the	data	are	used	to	identify	and	correct	an	

unacceptable	situation.	
•

Sam
pling	data	shall	be

collected	and	review
ed	on	a	periodic	basis	as	a	m

eans	of	
evaluating	the	overall	control	of	the	com

pounding	environm
ent.

•
If	an

activity	consistently	show
s	elevated	levels	of	m

icrobial	grow
th,	com

petent	
m
icrobiology	personnel	shall	be	consulted.

•
A
ny	CFU

	count	that	exceeds	its	respective	action	level	(see	Table	2)	should	
prom

pt	a	re-evaluation	of	the	adequacy	of	personnelw
ork	practices,	cleaning	

procedures,	operational	procedures,	and	air	filtration	efficiency	w
ithin	the	

aseptic	com
pounding

location.	A
n	investigation	into	the	source	of	the	

contam
ination	shall	be	conducted.	

C
A
C
R

Rem
ediation	shall	include,	at	m

inim
um

,	an	im
m
ediate	investigation	of	cleaning	and	

com
pounding	operations	and	facility	m

anagem
ent.

Establishing Alert & Action Levels
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D
o
c
u
m
e
n
t

D
a
ta
	E
v
a
lu
a
tio

n

C
E
T
A

•
Pharm

acy	personnel	are	responsible	for	review
ing	and	analyzing	the	data	

generated	by	the	environm
ental	sam

pling	program
	periodically	and	

evaluating	for	trends.
•

Pharm
acy	personnel	m

ust	analyze	the	data	periodically	(usually	yearly)	and	
set	appropriate	alert	and	action	levels	based	on	the	data	generated	by	the	
program

.	 These	levels	m
ay	differ	from

	the	U
SP	suggested	levels	but	m

ay	not	
deviate	significantly.

F
D
A
–
5
0
3
b

•
Calls	for	an	investigation	of	results	that	exceed	the	established	levels	or	
dem

onstrate	an	adverse	trend,	a	determ
ination	of	the	im

pact	on	the	
sterility	assurance	of	finished	products	intended	to	be	sterile,	and	the	
developm

ent	and	execution	of	appropriate	corrective	actions

Establishing Alert & Action Levels
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D
o I Take Enough Sam

ples?
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•
O
n
c
e
	is
	c
h
a
n
c
e

•
T
w
ic
e
	is
	c
o
in
c
id
e
n
c
e

•
T
h
ird

	tim
e
	is
	a
	p
a
tte

rn
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•
R
e
g
u
la
tio

n
s
	re

q
u
ire

:

Ø
Im

m
e
d
ia
te
	fo

llo
w
-u
p

Ø
Id
e
n
tific

a
tio

n
	o
f	m

ic
ro
o
rg
a
n
is
m
s

Ø
C
o
rre

c
tiv

e
	a
c
tio

n
s
/
p
re
v
e
n
tiv

e
	

a
c
tio

n
s
	(C

A
P
A
S
)	if	a

p
p
ro
p
ria

te

•
In
d
ic
a
te
s
	p
o
te
n
tia

l	d
e
v
ia
tio

n
	fro

m
	

n
o
rm

a
l	o
p
e
ra
tio

n
a
l	c
o
n
d
itio

n
s

•
D
o
c
u
m
e
n
t	a

n
d
	fo

llo
w
-u
p

•
A
d
d
itio

n
a
l	o
r	m

o
d
ifie

d
	s
a
m
p
le
	p
la
n

•
D
e
s
ig
n
e
d
	to

	a
llo

w
	a
p
p
ro
p
ria

te
	

c
a
p
a
b
ility

	o
f	re

a
c
tio

n
	b
e
fo
re
	re

a
c
h
in
g
	

A
c
tio

n
	le
v
e
l

•
N
o
	a
c
tio

n
s
	re

q
u
ire

d



Id
e
n

tific
a
tio

n
 o

f M
ic

ro
o

rg
a
n

is
m

s



D
o
c
u
m
e
n
t

M
ic
ro
o
rg
a
n
is
m

A
S
H
P

A
ny	m

icrobial	grow
th	that	results	from

	viable	environm
ent	sam

pling	m
ust	be	identified	to	

the	genus	level	by	m
icrobiology	personnel.	If	any	highly	pathogenic	organism

s	(e.g.,	gram
-

negative	rods	or	yeasts)are	identified,	infection	control	specialists	should	im
m
ediately	be

consulted	to	assist	in	form
ulating	a	response	to	the	situation.

U
S
P
	<
7
9
7
>

•
Further	corrective	actions	w

ill	be	dictated
by	the	identification	of	m

icroorganism
s	

recovered	(at	least	the	genus	level)	by	an	appropriate	credentialed	laboratory	of	any
m
icrobial	bioburden	captured	as	a	CFU

	using	an	im
paction	air	sam

pler.
•

H
ighly	pathogenic	m

icroorganism
s	(e.g.,	G

ram
-negative

rods,	coagulase	positive	
staphylococcus,	m

olds	and	yeasts)	can	be	potentially	fatal	to
patients	receiving	CSPs	

and	m
ust	be

im
m
ediately	rem

edied,	regardless	ofCFU
	count,	w

ith	the	assistance	of	a	
com

petent	m
icrobiologist,	infection

control	professional,or	industrial	hygienist.

C
A
C
R

W
hen	the	environm

ental	m
onitoring	action	levels	are	exceeded,	the	pharm

acy	shall	
identify	the	CFU

s	at	least	to	the	genus	level	in	addition	to	conducting	an	investigation	
pursuant	to	its	policies	and	procedures.

A
S
H
P

•
test	results	indicating	any	presence	of	m

old,	gram
	negative	rod,	yeast	or	coagulase	

positive	staphylococcus
•

identification	of	all	recovered	organism
s	at	least	to	genus	level	m

ust	be	com
pleted	by	

the	laboratory	for	all	risk	levels
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Staphylococcus	
luteus,	9.6%

Staphylococcus	
epiderm

idis,	8.7%

Staphylococcus	
hom

inis,	5.6%

Bacillus	cereus,	
4.3% Corynebacterium

	
tuberculostearicum

2.9%

Staphylococcus	
capitis,	2.8%

Bacillus	pum
ilus,	

2.7%
Staphylococcus	
w
arneri,	2.5%
Bacillus	subtilis,	

2.4%

Staphylococcus	
haem

olyticus,	2.2%

Ralstonia	pikettii,	
1.7%

Paenubacillus	
glucanolyticus,	

1.5%
Bacillus	

m
egaterium

,	1.5%
Proprionibacterium

	
acnes,	1.0%

Bacillus	
licheniform

is,	0.9%

Source:		Bacteria	M
ost	O

ften	Subm
itted	for	Identification	Testing	D

uring	2010,	Barry	A
.	Friedm

an,	posted	M
ay	17,	2011
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A
ir/Soil

W
ater/Liquid
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Ø
B

io
c
h

e
m

ic
a
l (S

e
le

c
tiv

e
 A

s
s
a
y
s
)

G
ram

 Stain

C
oagulase Test

O
xidase Test

C
atalase Test

Indole Test
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Ø
P

h
e
n

o
ty

p
ic

 Id
e
n

tific
a
tio

n
 (incorporates reactions to different chem

icals or different 
biochem

ical m
arkers)

BD
BBL™

	Enterotube™
	II

BioM
erieux

A
PI ®

Strips

BD
BBL™

	Crystal™
	ID

	Panels

46

M
icroorganism

 Identification (D
IY, Still…

)
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Biolog
G
EN

	III	O
m
niLog

ID
®
System

BioM
erieux

V
itek

®
2	System

D
uPont	RiboPrinter ®

Therm
o
Fisher	Scientific	M

icroSeq
®

BioM
erieux

V
itek

®
M
S	System

Bruker	M
A
LD

I	Biotyper

M
icroorganism

 Identification (Fancy!)

P
h
e
n
o
ty
p
ic
	Id

e
n
tific

a
tio

n
	

G
e
n
o
ty
p
ic
	Id

e
n
tific

a
tio

n
	

P
ro
te
o
m
ic
	Id

e
n
tific

a
tio

n
			



1
.

C
o

n
tro

l W
h

a
t 

E
n

te
rs

 th
e
 

E
n

v
iro

n
m

e
n

t

3
.

V
a
lid

a
te

 d
is

in
fe

c
ta

n
ts

 a
n

d
 

d
is

in
fe

c
tio

n
 s

y
s
te

m
 in

 
c
o

n
ju

n
c
tio

n
 w

ith
 c

le
a
n

in
g

 
a
n

d
 d

is
in

fe
c
tio

n
 S

O
P

’s

4
.

A
s
s
u

re
 

a
p

p
ro

p
ria

te
 

a
p

p
lic

a
tio

n
 a

n
d

 
te

s
t a

g
a
in

2
.

T
e
s
t th

e
 

e
n

v
iro

n
m

e
n

t a
n

d
 

a
d

d
re

s
s
 th

e
 

c
o

n
ta

m
in

a
tio

n

The “System
” is a C

ycle
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n
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u
e
	a
n
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d
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u
n
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Ø
T
h
e
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u
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e
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e
s
	a
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a
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u
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s
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