
 
 

 
 
 

 
 
 

 
 

 
 

  
 
 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
  
 

 
 

 
 

 
 

 
  

 
 

 
 

 
 
 

 
 

 
 

 

CHAPTER 20: Metal Inclusion 

This guidance represents the Food and Drug Administration’s (FDA’s) current thinking on this topic.  It does not 
create or confer any rights for or on any person and does not operate to bind FDA or the public.  You can use an 
alternative approach if the approach satisfies the requirements of the applicable statutes and regulations.  If you want 
to discuss an alternative approach, contact the FDA staff responsible for implementing this guidance.  If you cannot 
identify the appropriate FDA staff, call the telephone number listed on the title page of this guidance. 

UNDERSTAND THE POTENTIAL HAZARD. 

Ingesting metal fragments can cause injury to 
the consumer.  These injuries may include dental 
damage, laceration of the mouth or throat, or 
laceration or perforation of the intestine.  FDA’s 
Health Hazard Evaluation Board has supported 
regulatory action against products with metal 
fragments 0.3 inch (7 mm) to 1 inch (25 mm) in 
length.  The Federal Food, Drug, and Cosmetic 
Act (the FFD&C Act) prohibits interstate commerce 
of adulterated foods (21 U.S.C. 331).  Under the 
FFD&C Act, a food containing foreign objects 
is considered adulterated (21 U.S.C 342).  See 
FDA’s “Compliance Policy Guide,” Sec. 555.425. 
In addition, foreign objects that are less than 0.3 
inch (7 mm) may cause trauma or serious injury 
to persons in special risk groups, such as infants, 
surgery patients, and the elderly. 

Metal-to-metal contact (e.g., mechanical cutting 
or blending operations and can openers) and 
equipment with metal parts that can break loose 
(e.g., moving wire mesh belts, injection needles, 
screens and portion control equipment, and metal 
ties) are likely sources of metal that may enter 
food during processing. 

•	 Control of metal inclusion 

Once introduced into a product, metal fragments 
may be removed from the product by passing it 
through a screen, magnet, or flotation tank.  The 
effectiveness of these measures depends on the 
nature of the product.  These measures are more 
likely to be effective in liquids, powders, and 
similar products in which the metal fragment will 
not become imbedded. 

Alternatively, metal fragments may be detected 
in the finished food by an electronic metal 
detector.  The use of electronic metal detectors 
is complex, especially with regard to stainless 
steel, which is difficult to detect.  The orientation 
of the metal object in the food affects the ability 
of the equipment to detect it.  For example, if a 
detector is not properly calibrated and is set to 
detect a sphere 0.08 inch (2 mm) in diameter, 
it may fail to detect a stainless steel wire that is 
smaller in diameter but up to 0.9 inch (24 mm) 
long, depending on the orientation of the wire as 
it travels through the detector.  Processing factors, 
such as ambient humidity or product acidity, 
may affect the conductivity of the product and 
create an interference signal that may mask metal 
inclusion unless the detector is properly calibrated. 
You should consider these factors when calibrating 
and using this equipment. 

Finally, the hazard of metal inclusion may also 
be controlled by periodically examining the 
processing equipment for damage that can 
contribute metal fragments to the product. This 
measure will not necessarily prevent metal 
fragments from being incorporated into the 
product, but it will enable you to separate products 
that may have been exposed to metal fragments. 
Visually inspecting equipment for damaged or 
missing parts may only be feasible with relatively 
simple equipment, such as band saws, small orbital 
blenders, and wire mesh belts.  More complex 
equipment that contains many parts, some of 
which may not be readily visible, may not be 
suitable for visual inspection and may require 
controls such as metal detection or separation. 
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DETERMINE WHETHER THE POTENTIAL 
HAZARD IS SIGNIFICANT. 

The following guidance will assist you in 
determining whether metal inclusion is a 
significant hazard at a processing step: 

1.	 Is it reasonably likely that metal fragments will be 
introduced at this processing step (e.g., do they 
come in with the raw material or will the process 
introduce them)? 

For example, under ordinary circumstances, 
it would be reasonably likely to expect that 
metal fragments could enter the process from 
the following sources as a result of worn, 
damaged, or broken equipment parts: 

•	 Mechanical crabmeat pickers; 

•	 Wire-mesh belts used to 

convey products; 


•	 Saw blades used to cut 

portions or steaks; 


•	 Wire from mechanical mixer blades; 

•	 Blades on mechanical chopping,
 
filleting, or blending equipment; 


•	 Rings, washers, nuts, or bolts from 
breading, batter, sauce cooling, liquid 
dispensing, and portioning equipment; 

•	 Injection needles; 

•	 Metal ties used to attach 

tags or close bags;
 

•	 Can slivers from opening cans. 

Under ordinary circumstances, it would not 
be reasonably likely to expect that metal 
fragments could enter the food from the 
following sources: 

•	 Utensils used for manual blending, 
cutting, shucking, or gutting; 

•	 Metal processing tables or storage tanks. 

2.	 Can the hazard of metal inclusion that was 
introduced at an earlier step be eliminated or 
reduced to an acceptable level at this processing 
step? 

Metal inclusion should also be considered 
a significant hazard at any processing step 
where a preventive measure is or can be 
used to prevent or eliminate the hazard 
(or is adequate to reduce the likelihood of 
its occurrence to an acceptable level) if it 
is reasonably likely to occur.  Preventive 
measures for metal inclusion can include: 

•	 Periodically checking equipment 

for damaged or missing parts; 


•	 Passing the product through metal 
detection or separation equipment. 

•	 Control of metal inclusion 

In most cases, you should assume that the 
product will be consumed in a way that would 
not eliminate any metal fragments that may 
be introduced during the process.  However, 
in some cases, if you have assurance that the 
product will be run through a metal detector, for 
detection of metal fragments, or through screens 
or a magnet, for separation of metal fragments, 
by a subsequent processor, you would not need 
to identify metal inclusion as a significant hazard. 

Example: 
A primary processor produces frozen fish 
blocks by mechanically heading, eviscerating, 
and filleting fish in the round.  The primary 
processor sells exclusively to breaded fish stick 
processors and has been given assurance by 
these processors that the finished breaded 
product will be subjected to a metal detector.  
The primary processor would not need to 
identify metal inclusion as a significant 
hazard. 
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IDENTIFY CRITICAL CONTROL POINTS. 

The following guidance will also assist you 
in determining whether a processing step is a 
critical control point (CCP) for metal inclusion: 

1.	 Will the product be run through a metal detector 
or a separation device, such as a screen, 
magnet, or flotation tank, on or after the last step 
where metal inclusion is identified as a significant 
hazard? 

a.	 If it will be, you should identify final 
metal detection or separation as the 
CCP. Then processing steps prior to 
metal detection or separation would not 
require controls and would not need to 
be identified as CCPs for the hazard of 
metal fragments. 

Example: 
A breaded fish processor uses saws, 
breading and batter machines, and 
wire conveyor belts.  The processor 
should choose to use a metal detector 
on the finished product containers and 
should set the CCP for metal inclusion 
at the metal detection step for packaged 
products.  The processor would not need 
to have CCPs for this hazard at each of 
the previous processing steps at which 
there was a reasonable likelihood that 
metal fragments could be introduced. 

This control approach is a control strategy 
referred to in this chapter as “Control 
Strategy Example 1 - Metal Detection or 
Separation.” 

You should recognize that by setting the CCP 
at or near the end of the process, rather than 
at the point of potential metal fragment entry 
into the process, you are likely to have more 
labor and materials invested in the product 
before the problem is detected or prevented. 

b.	 If the product will not be run through 
such a device, you should have 
procedures to periodically check the 
processing equipment for damage or lost 
parts at each processing step where metal 
inclusion is identified as a significant 
hazard.  In this case, you should identify 
those processing steps as CCPs. 

Example: 
A processor that cuts tuna steaks from 
frozen loins has identified the band 
saw cutting step as the only step that 
is reasonably likely to introduce metal 
fragments into the product.  The processor 
should identify the band saw cutting step 
as the CCP for this hazard and should 
check the condition of the band saw blade 
every 4 hours to ensure that it has not 
been damaged. 

This control approach is a control strategy 
referred to in this chapter as “Control 
Strategy Example 2 - Equipment Checks.” 
Visually inspecting equipment for 
damaged or missing parts may only be 
feasible with relatively simple equipment, 
such as band saws, small orbital blenders, 
and wire mesh belts.  More complex 
equipment that contains many parts, 
some of which may not be readily visible, 
may not be suitable for visual inspection 
and may require controls such as metal 
detection or separation. 

DEVELOP A CONTROL STRATEGY. 

The following guidance provides two examples 
of control strategies for metal inclusion.  It is 
important to note that you may select a control 
strategy that is different from those which 
are suggested, provided it complies with the 
requirements of the applicable food safety laws 
and regulations. 
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The following are examples of control strategies 
included in this chapter: 

MAY APPLY TO MAY APPLY TO 
CONTROL STRATEGY PRIMARY SECONDARY 

PROCESSOR PROCESSOR 

Metal detection or 
separation 

 

Equipment checks  

•	 CONTROL STRATEGY EXAMPLE 1 - METAL 
DETECTION OR SEPARATION 

Set Critical Limits. 

•	 All of the product passes through an 
operating metal detection or separation 
device; 

AND 

•	 No detectable metal fragments are in the 
product that passes through the metal 
detection or separation device. 

Establish Monitoring Procedures. 

»	 What Will Be Monitored? 

•	 The presence of an operating metal detection 
or separation device; 

AND 

•	 The product for the presence of metal 
fragments. 

»	 How Will Monitoring Be Done? 

•	 Visual examination for the presence of an 
operating electronic metal detector, magnet, 
intact screen, or flotation tank; 

AND 

•	 Product monitoring is performed by the 
metal detection or separation device itself. 

»	 How Often Will Monitoring Be Done (Frequency)? 

•	 Check that the metal detection or separation 
device is in place and operating at the start 
of each production day; 

AND 

•	 Continuous monitoring by the metal 
detection or separation device itself. 

»	 Who Will Do the Monitoring? 

•	 Monitoring is performed by the metal 
detection or separation device itself.  Visual 
checks to ensure that the device is in place 
and operating may be performed by any 
person who has an understanding of the 
nature of the controls. 

Establish Corrective Action Procedures. 

Take the following corrective action to a product 
involved in a critical limit deviation: 

•	 When processing occurred without an 
operating metal detector or intact or 
operating separation device: 

Hold all of the product produced ° 
since controls were last confirmed as 
functioning properly until it can be run 
through a metal detection or separation 
device; 

OR 

Hold all of the product produced ° 
since controls were last confirmed as 
functioning properly until an inspection 
of the processing equipment that could 
contribute metal fragments can be 
completed to determine whether there 
are any broken or missing parts (may 
be suitable only for relatively simple 
equipment); 

OR 

Divert all of the product produced ° 
since controls were last confirmed as 
functioning properly to a use in which it 
will be run through a properly calibrated 
metal detector (e.g., divert fish fillets to a 
breading operation that is equipped with 
a metal detector); 

OR 

Destroy all of the product produced ° 
since controls were last confirmed as 
functioning properly; 
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OR 

°	  Divert all of the product produced 
since controls were last confirmed as 
functioning properly to a non-food use.  

AND 

•	 When product is rejected by a metal detector: 

°  Hold and evaluate the rejected product; 

OR 

°  Rework the rejected product to eliminate 
metal fragments;
 

OR
 

°  Destroy the rejected product;
 

OR 

°  Divert the rejected product to a non-food 
use. 

AND 

Take the following corrective actions to regain control  
over the operation after a critical limit deviation: 

•	 Correct operating procedures to ensure 
that the product is not processed without 
an operating metal separation or detection 
device; 

OR 

•	 Attempt to locate and correct the source of 
the fragments found in the product by the 
metal detector or separated from the product 
stream by the magnets, screens, or other 
devices; 

OR 

•	 Repair or replace the metal separation 
device. 

Establish a Recordkeeping System. 
•	 Record documenting that the metal detection 

or separation device is in place and 
operating. 

Establish Verification Procedures. 

For metal detectors: 

•	 Develop sensitivity standards that are based 
on whether the potential hazard is ferrous, 
non-ferrous, or stainless steel, or obtain such 
standards from the equipment manufacturer. 
The standards should be designed to ensure 
that metal fragments will be detected in 
the product.  Conduct a validation study to 
identify the range of values for each of the 
processing factors over which the equipment 
will detect the standards that affect its 
operation in your product (e.g., ambient 
humidity and product acidity), or obtain such 
a study from the equipment manufacturer.  
The study should identify the appropriate 
equipment settings over the range of each of 
the processing factors.  The study also should 
consider the range of orientations in which 
the metal fragments may be present; 

AND 

•	 Challenge the metal detector using validated 
sensitivity standards daily, at the start of 
production, every 4 hours during operation, 
when processing factors (e.g., ambient 
humidity and product acidity) change, and at 
the end of processing; 

AND 

For all metal detection and separation devices: 

•	 Review monitoring, corrective action, 
and verification records within 1 week of 
preparation to ensure they are complete and 
any critical limit deviations that occurred 
were appropriately addressed. 

CHAPTER 20: Metal Inclusion 

389 



 

 

 

 

CHAPTER 20: Metal Inclusion 

390 

TA
BL

E 
20

-1

CO
N

TR
O

L 
ST

RA
TE

G
Y 

EX
A

M
PL

E 
1 

- M
ET

A
L 

D
ET

EC
TI

O
N

 O
R 

SE
PA

RA
TI

O
N

Th
is

 ta
bl

e 
is

 a
n 

ex
am

pl
e 

of
 a

 p
or

tio
n 

of
 a

 H
az

ar
d 

A
na

ly
si

s 
C

rit
ic

al
 C

on
tro

l P
oi

nt
 (H

A
C

C
P)

 p
la

n 
us

in
g 

“C
on

tro
l S

tra
te

gy
 E

xa
m

pl
e 

1 
- M

et
al

 D
et

ec
tio

n 
or

 S
ep

ar
at

io
n.

” 
 

Th
is

 e
xa

m
pl

e 
ill

us
tra

te
s 

ho
w

 a
 fr

oz
en

 fi
sh

 s
tic

ks
 p

ro
ce

ss
or

 c
an

 c
on

tro
l m

et
al

 fr
ag

m
en

t i
nc

lu
si

on
. 

It 
is

 p
ro

vi
de

d 
fo

r i
llu

str
at

iv
e 

pu
rp

os
es

 o
nl

y.
  

M
et

al
 in

cl
us

io
n 

m
ay

 b
e 

on
ly

 o
ne

 o
f s

ev
er

al
 s

ig
ni

fic
an

t h
az

ar
ds

 fo
r t

hi
s 

pr
od

uc
t. 

Re
fe

r t
o 

Ta
bl

es
 3

-2
 a

nd
 3

-4
 (C

ha
pt

er
 3

) f
or

 o
th

er
 p

ot
en

tia
l h

az
ar

ds
 (e

.g
., 

en
vi

ro
nm

en
ta

l 
ch

em
ic

al
 c

on
ta

m
in

an
ts 

an
d 

pe
sti

ci
de

s 
an

d 
St

ap
hy

lo
co

cc
us

 a
ur

eu
s 

to
xi

n 
fo

rm
at

io
n 

in
 th

e 
hy

dr
at

ed
 b

at
te

r m
ix

). 
  

Ex
am

pl
e 

O
nl

y 
Se

e 
Te

xt
 fo

r 
Fu

ll 
Re

co
m

m
en

da
tio

ns

(1
) 

(2
) 

(3
) 

(4
) 

(5
) 

(6
) 

(7
) 

(8
) 

(9
) 

(1
0)

 

C
RI

TI
C

A
L

C
O

N
TR

O
L

PO
IN

T 

SI
G

N
IF

IC
A

N
T

H
A

ZA
RD

(S
) 

C
RI

TI
C

A
L

LIM
IT

S
FO

R 
EA

C
H

PR
EV

EN
TI

VE
M

EA
SU

RE
 

M
O

N
IT

O
RI

N
G

 

C
O

RR
EC

TI
VE

A
C

TI
O

N
(S

) 
RE

C
O

RD
S 

VE
RI

FI
C

AT
IO

N
W

H
AT

 
H

O
W

 
FR

EQ
U

EN
C

Y 
W

H
O

 

M
et

al
d
et

ec
tio

n
 

M
et

al
in

cl
u
si

o
n
 

A
ll 

o
f 
th

e
p
ro

d
u
ct

 
p
as

se
s

th
ro

u
gh

 a
n

o
p
er

at
in

g 
m

et
al

d
et

ec
to

r 

M
et

al
 d

et
ec

to
r 

p
re

se
n
t 
an

d
o
p
er

at
in

g 

V
is

u
al

ex
am

in
at

io
n
 

D
ai

ly
, 
at

 
st

ar
t 
o
f 

o
p
er

at
io

n
s 

P
ro

d
u
ct

io
n
 

em
p
lo

ye
e 

If
 t
h
e 

p
ro

d
u
ct

 i
s 

p
ro

ce
ss

ed
 w

ith
o
u
t

m
et

al
 d

et
ec

tio
n
,

h
o
ld

 i
t 
fo

r 
m

et
al

 
d
et

ec
tio

n

C
o
rr

ec
t 
o
p
er

at
in

g 
p
ro

ce
d
u
re

s 
to

en
su

re
 t
h
at

 t
h
e

p
ro

d
u
ct

 i
s 

n
o
t 

p
ro

ce
ss

ed
 w

ith
o
u
t

m
et

al
 d

et
ec

tio
n

R
ew

o
rk

 t
o
 r

em
o
ve

 
m

et
al

 f
ra

gm
en

ts
 

fr
o
m

 a
n
y 

p
ro

d
u
ct

 
re

je
ct

ed
 b

y 
th

e 
m

et
al

 d
et

ec
to

r 

Id
en

tif
y 

th
e

so
u
rc

e 
o
f 
th

e
m

et
al

 f
o
u
n
d
 i
n
 t
h
e 

p
ro

d
u
ct

 a
n
d
 

fi
x 

th
e

d
am

ag
ed

eq
u
ip

m
en

t 

M
et

al
d
et

ec
to

r 
o
p
er

at
io

n
 

lo
g 

C
o
n
d
u
ct

 a
 

va
lid

at
io

n
 s

tu
d
y 

to
 d

et
er

m
in

e
ap

p
ro

p
ri
at

e
se

tt
in

gs
 f
o
r 

th
e 

m
et

al
 

d
et

ec
to

r

D
ev

el
o
p
 m

et
al

 d
et

ec
to

r 
se

n
si

tiv
ity

 s
ta

n
d
ar

d
s

C
h
al

le
n
ge

 t
h
e 

m
et

al
d
et

ec
to

r 
w

ith
 s

en
si

tiv
ity

 
st

an
d
ar

d
s 

d
ai

ly
,

b
ef

o
re

 s
ta

rt
-u

p
, 
ev

er
y 

4 
h
o
u
rs

d
u
ri
n
g 

p
ro

d
u
ct

io
n
,

w
h
en

ev
er

 
p
ro

ce
ss

in
g 

fa
ct

o
rs

 
ch

an
ge

, 
an

d
 a

t 
th

e 
en

d
 o

f 
p
ro

ce
ss

in
g

R
ev

ie
w

 
m

o
n
ito

ri
n
g,

co
rr

ec
tiv

e 
ac

tio
n
 a

n
d
 

ve
ri
fi
ca

tio
n
 r

ec
o
rd

s 
w

ith
in

 
1 

w
ee

k 
o
f 

p
re

p
ar

at
io

n
 

N
o

d
et

ec
ta

b
le

 
m

et
al

fr
ag

m
en

ts
 

ar
e 

in
 t
h
e

p
ro

d
u
ct

 
p
as

si
n
g 

th
e

th
ro

u
gh

 t
h
e

m
et

al
d
et

ec
to

r 

T
h
e

p
ro

d
u
ct

 
fo

r 
th

e 
p
re

se
n
ce

o
f 
m

et
al

fr
ag

m
en

ts
 

E
le

ct
ro

n
ic

 
m

et
al

d
et

ec
to

r 

C
o
n
tin

u
o
u
s 

E
q
u
ip

m
en

t
its

el
f 



 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

•	 CONTROL STRATEGY EXAMPLE 2 - EQUIPMENT 
CHECKS 

Set Critical Limits. 

•	 No broken or missing metal parts from 
equipment. 

Establish Monitoring Procedures. 

»	 What Will be Monitored? 

•	 The presence of broken or missing metal 
parts from equipment. 

»	 How Will Monitoring Be Done? 

•	 Visually check the equipment for broken or 
missing parts. 

Examples: 

Check saw blades for missing teeth or ° 
sections;
 

Check that all parts are present and 
° 
secure on blending equipment; 

Check for missing links or broken wires ° 
on metal belts. 

»	 How Often Will Monitoring Be Done? 

•	 Check before starting operations each day; 

AND 

•	 Check every 4 hours during operation; 

AND 

•	 Check at the end of operations each day; 

AND 

•	 Check whenever there is an equipment 
malfunction that could increase the 
likelihood that metal could be introduced 
into the food. 

»	 Who Will Do the Monitoring? 

•	 Any person who has a thorough 
understanding of the proper condition of the 
equipment. 

Establish Corrective Action Procedures. 

Take the following corrective action to a product  
involved in a critical limit deviation: 

•	 Hold all of the product produced since the 
previous satisfactory equipment check until it 
can be run through a metal detector; 

OR 

•	 Divert all of the product produced since 
the previous satisfactory equipment check 
to a use in which it will be run through a 
properly calibrated metal detector (e.g., divert 
fish fillets to a breading operation that is 
equipped with a metal detector); 

OR 

•	 Destroy all of the product produced since the 
previous satisfactory equipment check; 

OR 

•	 Divert all of the product produced since the 
previous satisfactory equipment check to a 
non-food use. 

AND 

Take the following corrective actions to regain control 
over the operation after a critical limit deviation: 

•	 Stop production; 

AND 

•	 If necessary, adjust or modify the equipment 
to reduce the risk of recurrence. 

Establish a Recordkeeping System. 
•	 Records of equipment inspections. 

Establish Verification Procedures. 

Review monitoring and corrective action records 
within 1 week of preparation to ensure they are 
complete and any critical limit deviations that 
occurred were appropriately addressed. 
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