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OFI figures

1946 founded as private research and testing institute

116 employees

~ 18 Mio. EUR turnover (2024)

~ 1.700 customers

~ 700 accredited testing, inspection and certification

procedures

independent, accredited, austrian research and testing institute in the fields of materials applications 

& building renewal
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OFI – Department packaging, recycling & dangerous goods
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Microplastics are found everywhere around us

How do microplastics enter our food?
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How do microplastics enter our food?

Possible sources
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About the project from the beginning

Project start: October 2023
Project end: February 2026



Analytical method development  

for spectroscopy and 

gaschromatography
Sample preparation 

methods

SOPs

Evaluation method 

development using machine 

learning
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Turbid 

beverages

Milk and dairy 

products

Meat and processed 

meat
Fish products

Case studiesStandardisation

MICROPLEXFOOD
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Goals and Deliverables

Goal: 

to develop analytical methods for the detection and 

identification of microplastics in complex food 

matrices

to create SOPs which are widely 

applicable, aiming to help 

standardisation

to combine particle based 

measurements (µFTIR and 

µRaman) with mass based 

measurement (PYR-GC/MS)

Mitigation strategy examples for 

the reduction of MP in the selected 

categories

6 workpackages:

1. Project management
2. Development of

purification protocols

3. Analytical methods
4. Data analysis, 

evaluation and 
visulisation

5. Analysis of real 

samples
6. Dissemination and 

Communication
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WP2- Development of 

purification protocols

Creating the SOPs for sample 

preparation of complex food 

matrices



WP2- Development of 

purification protocols

Creating the SOPs for sample 

preparation of complex food 

matrices
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Milk
Standard Protocol

Milk
With additional components

Dilution with 10% SDS and water, 1 day

1st Enzyme step: Protease, 1 day

2nd Enzyme step: Protease, 1 day

10% SDS, 1day

Filter rinsing (35% ethanol with
0,1% H₃PO ₄)**

Dilution with 10% SDS and 30% H₂O₂, 1 day

1st Enzyme step: Protease, 1 day

2nd Enzyme step: Protease, 1 day

3rd Enzyme step: Cellulolytic enzyme mixture 
1, 1day

Filter rinsing (35% ethanol with                  0,1% 
H₃PO ₄)**

Analysis with Raman
(transport abroard to other research centre)

*

*

*

*

*

*

*

*

*

*

10% SDS, 4 days

Fenton oxidation

*

*

Analysis with Raman
(transport abroard to other research centre)

Working protocol Working protocol

filter after 1st step

filter after last step
filter after last step

filter after 1st step



WP2- Development of 

purification protocols

Creating the SOPs for sample 

preparation of complex food 

matrices
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Plain yoghurt
Standard Protocol

Yoghurt
With additional components

Dilution with 10% SDS and water, 4 days

1st Enzyme step: Protease, 1 day

2nd Enzyme step: Protease, 1 day

3rd Enzyme step: Protease, 1 day

Filter rinsing (35% ethanol with 0,1% 
H₃PO ₄)**

Dilution with 10% SDS and 30% H₂O₂, 4 days

1st Enzyme step: Protease, 1 day

2nd Enzyme step: Protease, 1 day

3rd Enzyme step: Cellulolytic enzyme mixture 
1 and 2, 1day

*

*

*

*

*

*

*

*

* *

Fenton oxidation

SDS step: 10% SDS (and 30% H₂O₂), 4 days

Fenton oxidation

SDS step: 10% SDS (and 30% H₂O₂), 2 days

4th Enzyme step: Cellulolytic enzyme mixture 1 
and 2, 1day

*

*

*

*

*

Analysis with Raman
(transport abroard to other research centre)

Working protocol

Analysis with Raman
(transport abroard to other research centre)

filter after 1st step
filter after 1st step

filter after last step
filter after last step

To be tested

Filter rinsing (35% ethanol with 0,1% 
H₃PO ₄)**



Protease

WP2- Development of 

purification protocols

Creating the SOPs for sample 

preparation of complex food 

matrices
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Milled black pepper

Cellulolytic
enzyme
mixture 15%H2O2+

5%HNO3*

10% KOH



WP2- Development of 

purification protocols

Creating the SOPs for sample 

preparation of complex food 

matrices
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Sample type Analysed quantity Protocol duration

Milk 1 litre 5 days

Milk with additional components 400 milliliters 8 days

Plain yoghurt 500 gram 8 days

Yoghurt with additional components 140 gram 14 days

Milled pepper 100 mg (2*50 mg) 18 days

Meat 10 g 14 days

Fisch 10 g 14 days



WP2- Development of 

purification protocols

Creating the SOPs for sample 

preparation of complex food 

matrices
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1. Materials in use and devices/working processes

2. Matrix components of food product

problem solution/measurement
controlable

/manageable
solved

Use of kitchen roll Use of cellulose fibres Change to Cleanroom wipers controllable yes

MilliQ-water withdrawal The way of withdrawing
Optimization: water withdrawaling very 

close to outlet
controllable yes

Sample transportation -
packaging

Cross contamination from packaging material 
to sample

Use of aluminum foil, paper tape and 
cardboard filling material only

controllable yes

Filtration device for 
working solutions

PSU filtration device leads to PSU particles in 
analysis

Filtration device made of glass controllable yes

Sample transportation -
flasks

Glass flasks lead to particles in analysis Currently no other solution considered
manageable (known particle

entry)
yes

Airflow in working bench Air flow could contribute to particle entry Analysis of air samples in working bench
manageable (known particle

entry)
yes

Process steps in protocol Potential entry by each process step Stage analysis of working process
manageable (known particle

entry)
yes

Pressure flask used for 
rinsing in working process

Aluminum flask with internal thread Stainless steel flask with extrenal thread should be controllable In progress



WP3- Analytical methods

Improving the µFTIR and 

µRaman methods

Development of the PYR-

GC/MS method

Validation
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PYR-GC/MS

Mass based measurement  = results in mg/sampleParticle based measurement = results in 

particle number/sample

FTIR & Raman

Goal is to combine the two types of measurements

Information about the 

particles (form, 

number/polymer type), 

size is available

High number of matrix-

particles is disturbing

Particle size limits the 

measurements

Size of particles 

doesn’t really matter

Mass-based results can 

be compared to other 

values easier

Extremely low sample 

size can be analysed

Matrix components 

cause distrurbance

Combination of optical 

and chemical 

information



WP3- Analytical methods

Improving the µFTIR and 

µRaman methods

Development of the PYR-

GC/MS method

Validation
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ILC conducted in the previous project



WP3- Analytical methods

Improving the µFTIR and 

µRaman methods

Development of the PYR-

GC/MS method

Validation
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To validate the entire method, 
the validation of the

instrument itself is not 
sufficient. 

It is known that during the
sample preparation, loss of

particles is possible.

For this reason, we need not 
only reference particles, but 

reference materials with exact 
particle number*, particle 
size* and polymer types.

*in case of FTIR and Raman analysis
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WP3- Analytical methods

Improving the µFTIR and 

µRaman methods

Development of the PYR-

GC/MS method

Validation
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KBr Tablet

After filtration

First test: 1. Tablet measured; 2. Tablet dissolved, filtered and measured

Original particle number from
manifacturer

Tablet Filtrered

PS 53 53 38

PET 83 84 53

100% recovery

100% recovery

71%

63%



WP3- Analytical methods

Improving the µFTIR and 

µRaman methods

Development of the PYR-

GC/MS method

Validation
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Test with matrix: 1. Tablet measured; 2. Tablet dissolved in matrix, filtered and measured

Original particle number from
manifacturer

Tablet Filtered

PP 58 58 43

PE 44 27 11

PA 52 51 17

74%

40%

33%

100%

61%

98%



WP4- Data analysis, 

evaluation and 

visulisation

Training the machine 

learning program
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WP5- Analysis of real 

samples

Measurement and 

evaluation of real samples

Mitigation strategy 

examples

Packaging 

material

LDPE
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Fruit juice
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Juice concentrate

Polyesther PA PE POM PP PLA ABS
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Juice before filling
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MICROPLEXFOOD- Outlook

What is still left to do:

• Bread rolls

• Turbid beverages

Insights:

• We need proper reference materials

• Harmonization is needed in sample 
preparation and subsampling



CONTACT

BARBARA ZOTTL

barbara.zottl@ofi.at

+43 (1) 7981601633
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