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METTLER TOLEDO at a Glance

METTLER TOLEDO is a leading global manufacturer and 

marketer of precision instruments and services for use in 

laboratories and manufacturing.

▪ 18,000 employees

▪ $3.9 billion turnover

▪ Sales organizations in 40 countries

METTLER TOLEDO Confidential

See our Corporate Responsibility Report 

www.mt.com/sustainability

https://www.mt.com/us/en/home/microsites/sustainability.html




Metal Detection X-Ray 
Inspection or Both 

Robert Rogers 

Sr. Advisor Food Safety & Regulation

Principles of Operation 



Who's Requirements 9
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3rd Party Programs 

▪ Globally Accepted

▪ Provides Entry to Market

▪ Various Program Options

▪ Assessment - Audit

Customer Programs

▪ Prescriptive

▪ Brand Protection

▪ Co-Packing 

Regulatory

▪ Specific to Manufacture 

and Point of Sale location

▪ Nonprescriptive

▪ Required 

▪ Penalties – Fines - Jail



How Low Can SHOULD You Go 10
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Regulatory Guidance

▪ 7mm (FDA CPG 555.425)

▪ 25mm(L) ((FDA CPG 555.425)

▪ 2mm (Health Canada. Field Compliance Guide 90-2)

Regulation

▪ If it consists in whole or in part of any filthy, putrid, or decomposed 

substance, or if it is otherwise unfit for food; or if it has been prepared, 

packed, or held under insanitary conditions whereby it may have become 

contaminated with filth (21 U.S.C. 342(a)(3)(4))

▪ No person shall sell an article of food that has in or on it any poisonous or 

harmful substances (Food and Drugs Act Section(4)(a))



Product Inspection Solutions

Metal 

Detection

Vision Inspection,

As

Low

As

Reasonably 

Achievable 
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X-ray

Inspection



X-Ray Inspection 

Metal Detection 

Discussion Points 12
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Applications

Detection systems for every application
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▪ Flour

▪ Grains

▪ Powders

▪ All sectors

▪ Bulk, unpacked 

and wrapped 

foods

▪ Soups, sauces, 

baby food

▪ Pumped 

sausage meat

▪ Tablets

▪ Capsules

▪ Powders

Conveyorized Pharma

▪ Potato chips

▪ Confectionary

Gravity Fall Throats Pipeline



Receiver 

coils

Transmitter coil

How Does Metal Detection Technology Work?

Based on magnetic permeability & electrical conductivity

Balanced coil design 

▪ 3 coils wound around a supporting frame

▪ Creates an electro-magnetic field

▪ Field is disturbed when metal passes through it 

Modern metal detectors can identify all metal types

14

Best performance requires:

Maximum sensitivity + Stability + Reliability (0 false rejects)



Factors That Contribute to Sensitivity Performance

WHAT IS SENSITIVITY?

Sensitivity is the measure of a metal detector’s ability to detect a specific type and size of metal contaminant. The 

better the sensitivity of the metal detector, the smaller the pieces of irregular-shaped metal it can detect. When 

measuring the sensitivity of a metal detector, a test piece must be reliably detectable when passed through the 

center of the aperture.
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Metal Type

Orientation Effect

Aperture Size and 

Product Position

Packaging Material

Environmental 

Conditions

Product 

Characteristics

Process Speed

Detector 

Frequency



Orientation Effect – A Closer Look

Relative Ease of Detection Based on Characteristics of Different Metal Types
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Product 

Characteristics

Ferrous Non-Ferrous Stainless Steel

Magnetic

Permeability
Magnetic Non-magnetic Usually non-magnetic

Electrical

Conductivity
Good electrical conductor Generally good or excellent Usually poor conductors

Ease of

Detection
Relatively easy to detect

Relatively easy to detect

in dry applications

Harder to detect in wet 

applications

Relatively difficult to detect

Position Ferrous Non-Ferrous Stainless 

Steel

A Easy Difficult Difficult

B Difficult Easy Easy

C Difficult Easy Easy

Relative Ease of Detection Based on Contaminant's 
Orientation



Product Effect

Product Effect can lead to high false reject rates

▪ Product effect occurs when a product’s own characteristics inhibit the inspection 

device’s ability to distinguish between the product being inspected, and a particular 

contaminant type. 

- Challenging applications can result in potentially high false reject rates, unless the 

technology in use is able to overcome product effect
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Factors Affecting Sensitivity

Not all metal detectors are created equal for every application
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'Dry' Applications

No product effect impacts

'Wet' Applications

Where product has high salt or 
moisture content, variable 

temperture, or is packed in metallized 
film

Use ultra-high tuned frequency 

detection technology

Low product effect allows higher 

achievable sensitivities

Use Multi-Simultaneous Frequency and Product 

Signal Suppression technology to reduce the 

active product signal from wet products*

High inconsistent product effect requires the 

inspection device to discriminate between 

product effect and contamination signals 



Single / Dual / Multi- Simultaneous

Different types of detection technologies different capabilities

Detector Ferrous Non-Ferrous Stainless

Single 1.8 2.4 4.5

Dual 1.8 2.2 3.8

Multi-

Simultaneous 

1.5 1.8 3.2
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Detector Ferrous Non-Ferrous Stainless

Single 1.2 1.2 1.8

Dual 1.2 1.2 1.5

Multi-

Simultaneous 

1.5 1.5 2.0



X-Ray Inspection

Metal Detection 

Discussion Points 20
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Applications

Choosing the right x-ray for the application – Vertical Systems
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▪ Sealed Pack Machines ▪ Bulk-Flow Machines ▪ Pipeline Machine



Applications

Choosing the right x-ray for the application – Vertical Systems
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▪ Large Case Machines ▪ Loose-Flow Machines ▪ Continuous Pack Machine



Applications

Choosing the right x-ray for the application – Horizontal Systems
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▪ Low Absorption ▪ Medium Absorption Packaging ▪ High Absorption Packaging 



How X-rays Detect Contaminants 24
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An X-ray System 

Has three 

components

▪ A) X-ray generator

▪ B) Detector

▪ C) Control system

Building an Image

▪ The x-ray beam is 
channeled through the 
product and hits the 
detector

▪ The beams are 
absorbed by the product, 
with the residual energy 
reaching the detector

▪ The differences in 
absorption is measured, 
this is how contaminants 
are found

Contamination Detection

▪ Product thickness (in the 
direction of the x-ray beam)

▪ Product density to x-rays 
(e.g. soup is more dense 
than cereal)

▪ Contaminant size and 
density to x-rays (e.g. metal 
is more dense than glass



X-ray Inspection Overview 25

The x-ray image is created by the residual 
energy hitting the detector diodes. These 
convert the level of x-ray dose into electrical 
signals and pass these to the on-board 
computer for analysis. 

X-ray Detector

D
e
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X-ray Inspection Overview

X-ray Absorption Principles

26
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If the 

contaminant 

floats on 

water it is not 

detectable



Product Effect

Position in X-Ray Beam

Position



Factors Affecting Sensitivity

Not all X-Rays are created equal for every application
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Single Energy

Best when inspected product is 

consistent and uniform in densities

Dual Energy

Best when inspected product is 
inconsitent and ununiform in desities 

Uniform products and products packaged 

in high density materials such as glass 

jars

No competing contrast and contamination 

density is greater than the surrounding 

product

Ununiform or overlapping products 

Remarkable detection capability for low density 

contaminations like calcified bone and rubber



Comparisons 29
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Conventional X-Ray Image DXD Technology DXD+ Technology



More than Contamination Detection 30

Inspection tools ensure high quality products

Avoiding:

• Missing items

• Over or under filling

• Incorrect mass

• Product and packaging defects

Beyond Product 

Safety

▪ Ensure consistent 

product mass

▪ Confirm products 

have no missing or 

partial items

▪ Protect product's 

integrity

▪ Minimize product 

waste

▪ Ensure consistent 

product quality



MD, XR or Both? Simplifying The Choice

Metal detection and x-ray inspection offer differing capabilities

Metal detection may be the best choice 

when:

▪ Metal is the only likely foreign body 

contaminant risk 

▪ Aluminum has been identified as a 

potential risk 

▪ Product must be inspected under 

gravity-fed conditions, including VFFS 

applications 

▪ There is a need to protect expensive 

downstream equipment from metal 

contaminants 

▪ X-ray inspection may be the best 

choice when:

▪ Non-metallic contaminants such as 

glass, mineral stone, calcified bone, or 

high density rubber or plastics are 

identified as the contaminant risks 

▪ Product is in metal packaging 

▪ Additional product and packaging 

checks are required, such as mass 

measurement, checking for missing or 

broken products, product in seal 

inspection or fill level checks 

When Both Solutions Should Be 

Considered 

▪ Different foreign body risks are identified 

at different CCPs 

▪ Retailer contracts require both 

▪ To achieve peace of mind that all 

precautionary steps have been taken to 

minimize the risk of foreign body 

contamination 

Note

Product testing prior to purchase is highly 

recommended to establish achievable 

sensitivity. 
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How METTLER TOLEDO Can Help

Helping our customers further to make the right choice 

On-site Product 

Demo

We can bring our demo 

vehicle to you*, so you 

can put our metal 

detector to the test and 

compare results against 

your current metal 

detector performance.

*Availability varies by country

Product Testing

We offer FREE product 

testing at our Global test 

facilities supported by a 

full product test report 

on your individual 

product(s).

32
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eDemo 

Product presentation

Show specific machine 

functions

To demostrate software 

& solutions

Demostarte product 

tests

Conduct FAT

Training for Customers 



We have Product Inspection Fully Covered 33
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2 3 4

Pipelin
e  
MetalDetectio

n

GravityFall  
Metal  

Detection

Prod
X

5
Data

Collection

Raw Material Filling& Inline Conveyorized X-ray Labelling Vision Secondary Case

Storage & Primary Checkweighing Metal Inspection Inspection Packaging Checkweighing

Processing Packaging Detection

Reliable Product Inspection Plus 
One-stop Shopping

100% Weight Control

Inline checkweighers ensure every 

package  is checked for compliance with 

Weights &  Measures and industry

regulations.



www.mt.com/checkweighing

Metal Contaminant Free

Inspection technology for improved  

productivity ensuring the removal of 

metal  contaminants to meet 

compliance needs.

 www.mt.com/metal-
detection

Fully Compliant Labelling

Vision technology checks product label  

presence, positioning and contents as well 

as  package quality and integrity.

 www.mt.com/vision-
inspection

Contaminant Detection and Integrity  

X-ray inspection ensures freedom 

from  physical contaminants while 

checking  package fill levels and

integrity.

 www.mt.com/xray-
inspection

Compliance and Productivity

Measurement and recording of inspection data  

enables in-depth analysis and improvement of  

production processes while ensuring 

compliance  with industry standards.



www.mt.com/prodx

Product Inspection Solutions Guide  
Discover how METTLER TOLEDO’s product  

inspection solutions can help improve 

product  quality and efficiency on your 

production line.

 www.mt.com/pi-pocketguide

1 2 3 4

5

Full Life-Cycle Support for Inspection Equipment

http://www.mt.com/checkweighing
http://www.mt.com/metal-detection
http://www.mt.com/metal-detection
http://www.mt.com/vision-inspection
http://www.mt.com/vision-inspection
http://www.mt.com/xray-inspection
http://www.mt.com/xray-inspection
http://www.mt.com/prodx
http://www.mt.com/pi-pocketguide


Further information and support

……

34

For more information visit 

www.mt.com

Using the Right Technology

To Achieve the Desired Results

Free downloads explain the 

basic principles of each 

technology and provide 

support in selecting the 

optimum systems to inspect 

your products.

http://www.mt.com/
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https://www.food.gov.uk/news-alerts/alert/fsa-prin-24-2021
https://www.food.gov.uk/news-alerts/alert/fsa-prin-24-2021
https://www.food.gov.uk/news-alerts/alert/fsa-prin-22-2021
https://www.food.gov.uk/news-alerts/alert/fsa-prin-22-2021
https://www.food.gov.uk/news-alerts/alert/fsa-prin-35-2021
https://www.food.gov.uk/news-alerts/alert/fsa-prin-35-2021
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The metal detectability of different sized metal detectable plastic fragments from 
different suppliers 

Detectronic model no. 606-250
Speed: 20 meter/minute
Settings: Neutral product
Product compensation: -5

Aperture Width: 350 cm
Aperture Height 250 cm
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https://www.vikan.com/uk/services/vikan-blog/understanding-bristle-fixation-in-food-industry-brushware/
https://www.vikan.com/uk/services/vikan-blog/understanding-bristle-fixation-in-food-industry-brushware/
https://www.vikan.com/uk/services/vikan-blog/understanding-bristle-fixation-in-food-industry-brushware/
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http://viewer.ipaper.io/vikan/white-papers/cleaning-tool-maintenance/cleaning-tool-maintenance-whitepaper-en-300/
http://viewer.ipaper.io/vikan/white-papers/cleaning-tool-maintenance/cleaning-tool-maintenance-whitepaper-en-300/
http://viewer.ipaper.io/vikan/white-papers/cleaning-tool-maintenance/cleaning-tool-maintenance-whitepaper-en-300/
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https://www.vikan.com/uk/services/metal-detectable-products
https://www.vikan.com/uk/services/metal-detectable-products
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