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Formerly linked to Dranco
Spin-off UGent

More than 35 years of
experience

Over 60 dedicated 155.ggO+ samples tested for
experts ! % .500+ customers
World's biggest capacity of

3.500 test reactors
= short lead time

Strictly independent
No conflict of interest

Normec
OWS

Member of several Recognized by
standardization agencies @ all certifications bureaus

worldwide

Operating from Two Labs: Europe &
the US to support Customers
Worldwide

Actively participating in industry
initiatives, European subsidy
projects & conferences




Standardisation efforts at Normec OWS [

Active committee memberships

« [SO TC38 WG30 Tests for Biodegradability
« |ISOTC61SC14 WG2 Biodegradability

« [SOTC122 SC4 Packaging and environment
« |SOTC126 WG25 Biodegradability

« CENTC249 WG9 Bio-based and biodegradable plastics
« CENTC261 SC4 WG2 Degradability and organic recovery of packaging and packaging materials

« ASTM D20.96 Biodegradable Plastics
« ASTM D10 Packaging
« ASTM D34 Waste Management
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Standardisation efforts at Normec OWS [

Project leader roles

« ISO 14853 Anaerobic biodegradation

« [SO 16929 Pilot-scale industrial composting disintegration
« SO 18606 Industrial compostability

« [SO 20200 Lab-scale industrial composting disintegration
« DraftISO 24282 soil biodegradation

« DraftISO 24299 marine biodegradation

« DraftISO 25302 Solubility & dispersibility

« Draft1SO 25303 Wet anaerobic digestion

« Draft1SO 25304 High-solids anaerobic digestion

« EN 13432 Industrial compostability
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Biodegradable polymers in various environments

According to Established Standards & Certification Schemes
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Design for non-persistency

REFAIR

UPGRADE

Ay Biodegradability
e®s - benefit/necessity

J Mostly managed end-of-life

Existing testing, standards & certification

Normec

i%@] Biodegradability
= cannot be fast - non-persistency
@ Mostly non-managed end-of-life

© ¢ Testing, standards & certification
1Y) > Need for development




Design for non-persistency [

Gap analysis

« Definition of non-persistency & link with microplastics
« How to capture functional life (product specific)
« How to accelerate testing without false positive/negative results
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Biodegradation of polymers /

Principle

Biochemical pathway of biodegradation:

Cooymer+ 0 = €O, +H,0 +

Intermediate degradation products Biomass growth

(=transitionary microplastics)
Not all C,qymer " instantly” converted to CO,!

Standards on biodegradation:
« Complete biodegradation =90%
« Separate evaluation of 1-15% ingredients

122t Normec
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Non-persistency
Link with microplastics Fresh water, 20°C to 30°C
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Microplastics testing
Management of expectations

« Lower limit for reliable measurements (10-25 pm) vs. “no microplastics” claims
* There is always a “background level”

« Challenge lays in recovering microplastics from matrix

£522 Normec



Capturing functional life
EU Fertilising Products Regulation

(EU) 2024/2770: coating agents and water retention polymers

Compartment 1: soil, standard testing
ISO 17556 or ASTM D5988-18

——

Compartment 1: soil, accelerated testing
ISO 17556 or ASTM D5988-18

(a) 25°C: > 45% ABS (CO,) or REL (O, and CO,)

> 90% ABS (CO,) or REL (O, and CO,) in 48 months pl 1s FP

in 20 months and degradation progressing, and
(b) 37°C: 2 90% ABS (2.} or REL (O, and CO,)
in 20 months pliis FP

« Biodegradation only

« Application specific (fishing nets, geotextiles, etc.) versus environment specific
(marine, soil, etc.)

i Normec



Accelerating biodegradation testing

Impact of temperature
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Biodegradation of polymers /
Principle

Hydrolysis

O 2 QO
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The enzyme

Mineralizatio

)SW,

Microbes Polymer
produce « lock » with
VAINES enzyme

Bacteria
digests the
broken
polymer

breaks apart
the polymer

Polymer - Oligomers - Monomers Monomers - Biomass & CO,
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High-Throughput Pre-Screening Testing

Accelerating product-to-market process

Various GOA!— .
temperatures Provide fast, reliable
Vot data on environmental
arious . .
Accelerated N b, |mpacF and degradation
behaviour
EnzyTruX™ BioTruxX™
“Potential to “CO,-based rate of BENEFITS
biodegrade” biodegradation” Early R&D testing

Automated De-risking processes

Streamline budgets

Shorten development cycles

=2z Normec
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Big data generation
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Validation of EnzyTruX™ & BioTruX™

Automated

BioTruX™
“CO,-based rate

EnzyTruX'

“Potential to

First test results @

14 .
13 A biodegrade” conditions

=)

= O)

2140 I

Soil

2
§ 9
g ¢ =
T Pl o s T L e e E
¥ e
5 6 o
3 ]
4 B
; g
2 3
1 (]
0 -
0 1000 2000 3000 4000 S000
Time (sec)
~—LDPE (enzyme A} —LDPE (enzyme B) —PCL (enzyme A) —PCL (enzyme B)
0 15 30 45 &0
mN Time (days)
=2z Normec
snum OWS —cellulose —Starch —PBSA

CONFIDENTIAL INFORMATION. Sharing or distribution without permission is prohibited.

75

—PLCL

16



Normec OWS

offers support in

pushing sustainable
solutions to the market

together

HOW?
By assisting in various
environmental services

=22 Normec
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Normec OWS Intelligence Platform

Independent insight for legislation, standards and compliance

Powered by 35+ years of biodegradation and compostability expertise

Welcome to the Normec OWS Intelligence Platform!

vew browiedan thal cresles real vabon, Giving you acoms 1o nsighty thet melt

Regulatory clarity
Key takeaways on emerging legislation and upcoming regulatory

changes.

Expert insight
Exclusive articles, whitepapers and expert

commentary.

Data-driven interpretation

P
[[]Q Testing translated into decision-ready
insights.
Design assurance Discover the platform Get a sneak peek
Guidance to de-risk material development. of the platForm
Industry perspective

Benchmarks and sector insights.

E mirmec Normec OWS - Intelligence - Home



https://normecgroup.sharepoint.com/sites/NormecOWS-IntelligencePlatform/?e=1%3a201fa0aee3674aae83228ad1cd548c3d&clickparams=eyAiWC1BcHBOYW1lIiA6ICJNaWNyb3NvZnQgT3V0bG9vayIsICJYLUFwcFZlcnNpb24iIDogIjE2LjAuMTk0MjYuMjAyMTgiLCAiT1MiIDogIldpbmRvd3MiIH0%3d
https://normecgroup.sharepoint.com/sites/NormecOWS-IntelligencePlatform/?e=1%3a201fa0aee3674aae83228ad1cd548c3d&clickparams=eyAiWC1BcHBOYW1lIiA6ICJNaWNyb3NvZnQgT3V0bG9vayIsICJYLUFwcFZlcnNpb24iIDogIjE2LjAuMTk0MjYuMjAyMTgiLCAiT1MiIDogIldpbmRvd3MiIH0%3d
https://normecgroup.sharepoint.com/sites/NormecOWS-IntelligencePlatform/?e=1%3a201fa0aee3674aae83228ad1cd548c3d&clickparams=eyAiWC1BcHBOYW1lIiA6ICJNaWNyb3NvZnQgT3V0bG9vayIsICJYLUFwcFZlcnNpb24iIDogIjE2LjAuMTk0MjYuMjAyMTgiLCAiT1MiIDogIldpbmRvd3MiIH0%3d
https://normecgroup.sharepoint.com/sites/NormecOWS-IntelligencePlatform/?e=1%3a201fa0aee3674aae83228ad1cd548c3d&clickparams=eyAiWC1BcHBOYW1lIiA6ICJNaWNyb3NvZnQgT3V0bG9vayIsICJYLUFwcFZlcnNpb24iIDogIjE2LjAuMTk0MjYuMjAyMTgiLCAiT1MiIDogIldpbmRvd3MiIH0%3d
https://normecgroup.sharepoint.com/sites/NormecOWS-IntelligencePlatform/?e=1%3a201fa0aee3674aae83228ad1cd548c3d&clickparams=eyAiWC1BcHBOYW1lIiA6ICJNaWNyb3NvZnQgT3V0bG9vayIsICJYLUFwcFZlcnNpb24iIDogIjE2LjAuMTk0MjYuMjAyMTgiLCAiT1MiIDogIldpbmRvd3MiIH0%3d

Questions?

Contact us!

Sam Deconinck
Business Development Director
sam.deconinck@normecgroup.com

General contact
info-ows@normecgroup.com

-
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Headquarter Belgium Office USA

Pantserschipstraat 163 4738 Gateway Circle Suite K208
9000 Ghent (Belgium) OH 45440 Kettering (USA)
+3292749505 +1 937 999 4845
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