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A HISTORY OF PIONEERING INVENTIONS

In 1956, Nils Foss identified the need for a
portable moisture analyser

Fast, easy-to-use and dedicated, the
Cera-Tester was the first FOSS innovation

Matching innovative technology to the
demands of particular industries has been
the foundation of FOSS ever since

1956

Cera Tester monitors
moisture content in grain. The
instrument is a highly popular
world first.

1999

WineScan introduces FTIR
analysis as an effective way of
improving quality throughout
the wine making process.

1963

Milk becomes a major
business area, and the Pro
Milk helps to speed-up the
analysis of fat content in milk.

Introduction of X-ray analysis
of meat allows entire batches
of meat to be checked for fat

The Tecator Kjeltec™ paves
the road for simpler, safer,
less timeconsuming and more
cost efficient Kjeldahl
analysis.

First commercial use of
EyeFoss for quality
assessment of grain using
image analysis to replace the
age-old method of visual
inspection.

Analysis of individual bacteria
or somatic cells leads to
dramatic improvements in
raw milk quality.

MilkoScan Mars makes
screening for milk
adulteration available to any
size of business, along with
other quality tests.

1997

FOSS acquires Perstorp
Analytical and improves
consistency of analysis results
throughout the grain industry
via NIR.

2021

FOSS introduces the first
commercial Automated
Solution for Mycotoxin
Analysis.



ANALYTICAL METHOD “WHATS”

Precision is key for
proper data usage.

PRECISION

SPEED

Speed is one of the
biggest boosts
technology brings
toward ROI.

FOSS

Testing is first
founded on targets
of best accuracy.

ACCURACY



ANALYTICAL METHOD “WHATS”

Any given
analytical
method has
varying levels of
these targets.

Ideal Solution

PRECISION

SPEED

ACCURACY

FOSS

It is important
to weigh the
investment of
resources
toward any
given
application’s
strengths and
weaknesses.
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ANALYTICAL METHOD “WHATS” FOSS
Ideal Solution

| SPEED
Any given

analytical
method has
varying levels of
these targets.

PRECIS

ACCURACY



NIR “WHATS” FOSS

Typlcal NIR Solution:

Provides a 100% ROI within 6-12 months

Deletes need for chemicals & most Lab Space
Requirements

Implements robust calibration(s) supporting daily

production

Removes need for highly trained personnel for daily
operation

Reduces need for traditional analytical testing
methods by 95%




FOSS
NIR Robust

| | Performance:
”Typ|ca| NIR SOlUt|On”: - Reduces Down

Provides a 100% ROI within 6-12 months Time
NonDestructive Testing Deletes need fef chemicals Calibration(s)

Implementg robust performance’ orting dail . re
IS > PRI el specific to any/all
production

Removes need for highly trained personnel for daily products
operation Ultra-High rate of

Reduces need for traditional analytical testing data production
methods by 95% (10-100+ rate

increase)
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WHERE: NIR SERVES FUNCTIONS ACROSS A MULTITUDE OF INDUSTRIES

RAW MILK TESTING

GRAIN, MILLING & OILS
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WHERE: NIR SERVES FUNCTIONS ACROSS A MULTITUDE OF INDUSTRIES

FOSS

M ? o - - - - i
e 53 - -
Thousands of NIR units are in use across -
the globe including a wide range of -

conditions and analytical functions.

NIR provides one of the most rapid ROIs
available from any analytical technique.
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WHERE & HOW NIR... FOSS

HOW NIR HELPS CUSTOMERS INCREASE QUALITY AND DECREASE COSTS

RAW MATERIAL PROCESSING FINISHED GOODS
Ensure incoming production Control of manufacturing Ensure safe products and
product meets process by reducing compliance with
specifications variability and making more regulatory requirements

consistent product

Crude Fiber
Moisture
Ash

Starch
Protein
Amino Acids
Color
More...

On-farm Receiving points At-line/In-line production Quiality Control Laboratories Finished products

14
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WHERE & HOW NIR... FOSS

HOW NIR HELPS cusTI2EIL les of Inling Applications Ethanol Production
- Inbound Material at Hammermill (Starch &...)

RAW MATERIAL . . :
Ensure incoming production - Fermentation Monitoring (*Development Required)
product meets - DDG Output Lines (Protein, Moisture, ...)

specifications

On-farm Receiving points At-line/In-line production Quiality Control Laboratories Finished products



NEAR-INFRARED SPECTROSCOPY

NIR is the
spectrum of light

just next to
Visible Light.

Based on a
sample reflecting
or absorbing NIR

light energy, a
reference set of
data is made and
a calibration is
developed.
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ACCURACY VERSUS PRECISION FOSS

Low accuracy
High precision

* NIR is Highly Precise Lewe Bccliracy

Low precision

» Approved Primary
Method is Accurate...but
much slower

« Use the accuracy from the e
Primary Reference Low precision
Method

High accuracy
High precision

 General Rule NIR will be
within 1.5X to 2X the Error
in the Reference Method



IN-LINE NIR APPLICATIONS FOSS




IN-LINE NIR APPLICATIONS - VERSATILITY FOSS
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Scanning range 1100-1650 nm Scanning range 850-1050 nm Scanning range 1100-1650 nm

Analysis time: 2-3 seconds Analysis time: 2-3 seconds Analysis time: 2-3 seconds




IN-LINE PROCESS CONTROL ENABLES PRODUCTFON>S

OPTIMIZATION

Identify the optimal measuring
points of analysis in your
production to help improve your
process

Detect trends and changes
in the process

Frequency

1,0

08
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0,4 -

02

0,0

Production variation today [

Mew production variation
e Product up per limit

= = = Production target today
= = = -MNew production target

79.40 7960 79,80 80,00 8020 8040 8060 80,80 81,00 8120

% Fat

Understand, control, and limit
process variations to move closer to
production quality targets and stay
there with uninterrupted
measurements - nothing gets missed
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HOW IS OVERALL PROCESS ACCURACY IMPROVED?

FOSS

BY REDUCING ANALYZER, SAMPLING AND PROCESS VARIATION ERROR

Process
accuracy (SEP;,)

Std. error of

= prediction Sampling

Process
variation
error

SEF)ins_tr. + SEPin r
sampling error

accuracy

_accuracy

Manual sampling and
at-line analysis

Inline sampling and
analysis

True process variation

-x :
SEPist & | Inine :
Target =__Zprocess .

e
1




FOSS
PROCESS OPTIMIZATION

SINGLE OR MULTI-POINT VALUE WITH NO COMPROMISES

Roll-out the same consistently high level of in-line analysis across measurement points and
production lines using simple-to-implement multi-point installation options

' ' f Example: Flour production g g Example: Greek yogurt
M u Itl pOInt Serlal - Segregating incoming grain M u Itl pOInt Pa ra ”el - Control of TS at the outlet of the separator

Segregating milled flour
Blending outgoing flour
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FOSS

ANALYTICS BEYOND MEASURE

Protein
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PROFOSS IN-LINE NIR
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IN-LINE NIR EXAMPLES
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JUYNSVYIW ONOA3H SJILATVYNY



FOSS

IN-LINE NIR APPLICATIONS




IN-LINE NIR

Versatility

Sample button

FOSS

Useability

TRANSFERABILITY
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VERSATILITY: INLINE TO AT-LINE NIR
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PROFOSS IN-LINE NIR

%

System Communications,
Network, & Remote
Monitoring
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FGSSManager‘”

IsiScan client

IsiScan client

ProFoss™ 2 units
e

5\

/

Service labtop

SCADA

PLC

FOSS
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COMPARING (BENCHTOP TO PROFOSS)

i
Wl




ANALYTICAL METHOD “WHATS” FOSS
Ideal Solution




NIR AT ITS BEST FOSS

Ideal Solution
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NIR Benefits FIT FOR

PURPOSE

- Higher data rates = more control at less
cost “._ PRECISION
- Faster Results
- Reduced Testing Costs
- Higher Precision Potential ACCURACY
- Easier Data Handling &
Management
- Active To-The-Minute Monitoring



MYCOFOSS — MYCOTOXIN TESTING FOSS

MycoFoss™

MycoFoss™ is the first ever mycotoxin testing solution to combine
automation and speed in one. Accurate results on up to 6 mycotoxins are

achieved within a few minutes. The fully automated process requires no
special skills, just place the grinded sample and push start.

SEE HOW IT WORKS

ProFoss Complete Solutions



Quality of materials, raw and
finished, will continue to grow...

Variables be it weather driven,
economics, or political, will drive
trends of providing crop and
finished goods quality checks...

Export and process efficiencies
will continue to demand more
guality and value...

What is Technology doing for you
to support these right now?
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