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Challenge Test

Challenge test for
evaluating decontamination
efficiency of plastic
recycling process
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Overall Migration

Overall migration testing
for plastic food packaging
(follow: REGULATION
(EU) No 10/2011)
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Specific Migration

Specific migration testing
for paper, plastic and
canned food packaging
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Bisphenol A
Migration
and Screening Test
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Our BPA Testing Services

o
Screening for

. Bisphenol A content

Specific migration of

B=

Bisphenols

Bisphenol S
Bisphenol B

Bisphenol P

Bisphenol AF

Bisphenol A And many more...

Standard rate Discount rate

39,000 rwssamse || 36,000 mascmpe

for 2 10 samples

Bisphenol A (BPA)

can migrate from food contact materials into food, even in trace amounts, posing potential
health risks. In 2023, EFSA drastically lowered the tolerable daily intake by 20,000 times,
highlighting increasing concern. Under the new EU Regulation 2024/3190, the use of BPA is
banned in all food contact materials—including plastics, inks, adhesives, rubbers,

silicones, and coatings—and even prohibits the use of hazardous bisphenol derivatives.

Testing is therefore essential to ensure compliance with the updated legal limits and to
confirm the safety of materials intended to come into contact with food.

CIZEDD . 093165 9645

B4 kuagro2024@gmail.com, foodcontactiab@ku.th

@ foodcontactlab.agro.ku.cc.th
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Testing for Safety
and Compliance
KU Agro Industry Co., Ltd. )|

5 > B
KU Food Contact Materials Kasetsart University § &
and Food Contact Center (ltaly) B el

PFAS are a large family of persistent and potentially harmful chemicals

regulated in food, water, and packaging. Total fluorine analysis alone is not enough—

it can be misleading and lacks specificity. Our advanced targeted and untargeted PFAS
screening, using high-resolution techniques and a unique in-house database, ensures
compliance with the latest global regulations and identifies even unknown PFAS.

Protect your brand and ensure safety with accurate, accredited PFAS testing.

Fluorinated substances control

v Total Fluorine Content
v Total Organic Fluoride (TOF) Content

Fluorinated substances control
(PFAS) - Untarget pack

Perfluoroalkyl Compounds: HS-GC [MS

Perfluoroalkyl Compounds: GC/MS

Standard rate

59,000 rs/sampie 55,000 ms/sampie
W

= kuagro2024@gmail.com
CIEETD) . 093165 9645

foodcontactlab@ku.th
@ foodcontactlab.agro.ku.ac.th

kuagro2024@gmail.com
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Sustainable Innovation Opportunity for Business and Society
Our Services
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Packaging design focuses

>Packaging Trend and ~ PACKAGING e
Materials Selection for =~ MEGATRENDS T
Beverages 3

»Packaging compliance |
»PPWD u

>Safety Sustainability is the gold enhances customer  production

Smart packaging Al drives packaging

standard for 2025 . )
experiences solutions

https://www.packagingdigest.com/trends-issues/megatrends-
what-s-delivering-big-in-packaging-for-2025-




Global CPG innovation focuses on renovation, while genuine product innovation

reaches an all-time low

Mintel GNPD shows that in 2024,
only 35% of global consumer
packaged goods (CPG) launches
were genuinely new products.

This is the lowest proportion of

Global: proportion of CPG launches, by launch type, 2019-24

innovation Mintel has recorded
since it began tracking new
products in 1996.

% of launches

Conversely, introductions launched

@ Renovation

@ |nnovation

with ‘'new package' being the
primary driver have been on a
steady growth path, accounting for
20% of all new product

introductions in 2024.

CPG includes food, drink, beauty & personal care, and household. Renovation includes
new formulation, relaunch, new packaging and new variety/range extension.

Source: Mintel GNPD, January 2019-December 2024

2022 2023

Benjamin Punchard

Global Packaging Director



https://www.gnpd.com/sinatra/shared_link/f0e59e79-438c-482d-a427-150cb9436255
https://clients.mintel.com/content/trend/with-genuine-innovation-at-an-all-time-low-globally-the-time-to-innovate-is-now
https://clients.mintel.com/content/trend/with-genuine-innovation-at-an-all-time-low-globally-the-time-to-innovate-is-now
https://clients.mintel.com/content/trend/with-genuine-innovation-at-an-all-time-low-globally-the-time-to-innovate-is-now
https://clients.mintel.com/content/trend/with-genuine-innovation-at-an-all-time-low-globally-the-time-to-innovate-is-now
https://www.gnpd.com/sinatra/shared_link/f0e59e79-438c-482d-a427-150cb9436255
https://www.gnpd.com/sinatra/shared_link/f0e59e79-438c-482d-a427-150cb9436255
https://www.gnpd.com/sinatra/shared_link/f0e59e79-438c-482d-a427-150cb9436255

Brands and private-label manufacturers turn to packaging to stay fresh and
respond to changing consumer needs

Global: proportion of CPG launches that have new
packaging, by industry, 2019-24
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Benjamin Punchard

CPG includes food, drink, beauty & personal care, and household. Renovation includes

new formulation, relaunch, new packaging and new variety/range extension. e G '.Obal PaCkagi ng D.I reCtor

Source: Mintel GNPD, January 2019-December 2024



https://www.gnpd.com/sinatra/shared_link/f0e59e79-438c-482d-a427-150cb9436255

Global: percentage of food & beverage launches

categorised as new packaging, by region, 2019-24 Region vs Claim Category
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Benjamin Punchard

¥ ‘ l Global Packaging Director
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CPG includes food, drink, beauty & personal care, and household. Renovation includes
new formulation, relaunch, new packaging and new variety/range extension.

Source: Mintel GNPD, January 2019-December 2024



https://clients.mintel.com/content/report/packaging-trends-2025-packaging-in-perspective#workspace_SpacesStore_17744224-9f90-4300-a2f6-51ad6440e78f
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Package Type vs Date Published Package Type vs Date Published (Thailand)
(Global)
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US: Starbucks Gk
Iced Energy Credit: Mintel for Raw Data and Product Pictures




Package Type vs Total Pack Size (ml/g)
(Thailand)

Skinpack | = 250.00 ml
Tub § = 330.00 ml
Jar _— M 500.00 ml
Carton _-I = 150.00 g
Flexible stand-up pouch
PP ] | m 150.00 ml
Flexible stick-pack Y
- W 100.00g
Flexible @™
_ - = 200.00g
Flexible sachet Y
- W 350.00 ml
Can [N
7 300.00 ml
Bottle m : |
1 1 1 1 1 1 1 1 [ 18[][][] m|

0 100 200 300 400 500 600 /700 800

Credit: Mintel for Raw Data




Package Type vs Sub-Category (Global) Package Type vs Sub-Category (Thailand)

Coffee
Coffee
Flavoured Alcoholic
Beverages
== Bottle .
Nutrrtlonlal & Bottle
RTD (Iced) Tea Beer Tea Mea
===Can Replacement o (an
Drinks == Flexible sachet
i i e Fle Xi Dl i
Fruit/Flavoured Still Carbonated Soft e Fle xible
Drinks Drinks
= [|lexible sachet Carton
= Carton
Nutritional & Meal Nectars RTD (Iced) Tea

Replacement Drinks

Credit: Mintel for Raw Data and Product Pictures




KU

KUAGRO gk
INDUSTRY

Packaging compliance: Directive
Bt 94/62/EC, the Packaging and
B3¢y Packaging Waste Directive (PPWD)

Assoc.Prof. Tunyarut Jlnn

. B Department of Packaging and Materials Technology,
Faculty of Agro-Industry, Kasetsart University, Bangkok, Thailand

www.packagingkasetsart.com 0 PKMTkasetsart @ 02 562 5045
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Global Driving Forces

EU rules on packaging and

packaging waste

O cover both packaging design and
packaging waste management

2R 35 O remove barriers in the internal market

PPWD: Protection of human health and the environment — caused by EU countries adopti

O without risk to water, air, soil, plants or animals; different rules on packagi

O without causing a nuisance through noise or odours; and

O without adversely affecting the countryside or places of special interest




[ Packaging Waste

& =
40% 1/2 186.5 kg

of plastics used in the EU are in of marine litter is from packaging of waste generated in the EU per

packaging person in 2022

The world produces over 300 million tonnes of plastic packaging each year, with only 9%
being recycled globally.

v' In the EU, packaging waste reached a record 84 million tonnes in 2021, with paper and
cardboard accounting for 40%.

v’ Thailand generates over 3.2 million tonnes of plastic waste annually, amounting to

v’ nearly 44.8 kg of plastic waste per capita, 1.48 million tonnes, or 46%, is mismanaged.)
(https://www.switch-asia.eu/site/assets/files/4411/plastic_policies th.pdf)




Examples of related packaging policy/directive/regulation KU
on the environment in the EU

Waste Framework Directive
(WFD) (1975, 1991, 2006,
Lasted v.

Packaging and Packaging
Waste Directive, directive
94/62/EC (PPWD) (1994,
2004, 2005 2015, 2018,

Single-use plastic Directive,
Directive (EU)
2019/904 (SUP) (June, 2019,

The Green deal (2019)
Net-Zero by 2050

The EU's Carbon Border
Adjustment Mechanism (CBAM)
U1ATANTUTUAITLUAUAD UL WINLAY
(forced under transition period, 1
October 2023-31 Dec 2025)

The Green Claims Initiative
(2023)

The Ecodesign for Sustainable
Products Regulation (ESPR)
(2024)

| —
KASETSART
UNIVERSITY

a new circular economy action
plan (CEAP) (2015, 11 March
2020)

54 actions, as well as four legislative
proposals on waste (focus on Plastic)




[ Packaging and Packaging Waste Regulation 2025/40 (PPWR)

v Prevent and reduce packaging waste, including through more
reuse and refill systems.

v Make all packaging on the EU market recyclable in an
economically viable way by 2030.

v’ Safely increase the use of recycled plastics in packaging.

v Decrease the use of virgin materials in packaging and put the
sector on track to climate neutrality by 2050.




[ Sustainability requirements under PPWD KU

EU Recycling Target

All packaging

Plastic

Wood

Ferrous metals

Aluminium

Glass

Paper and cardboard

Current targets (%)

55

25

15

50 (incl. Al

By 2025 (%)

65

50

25

70

50

70

75

KASETSART

UNIVERSITY

By 2030 (%)

70

95

30

80

60

75

85
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[ Recyclability performance grades KU

from 1 January 2030

Recyclability Assessment of recyclability per unit, in weight
Performance Grade

Grade A higher or equal to 95 %

Grade B higher or equal to 90 %

Grade C higher or equal to 80 %

Grade D higher or equal to 70 %

Grade E lower than 70 %

v" When packaging is below the grade C it should be considered technically non-recyclable, and its
placing on the market should be restricted.

v" High-quality recycling implies that the recycled materials, based on their preserved technical
characteristics, are of equivalent or higher quality compared to the original material and can be used
as a substitute to primary raw materials for packaging or similar applications.




[ Sustainability requirements under PPWD

» The regulation would also introduce requirements for packaging minimisation, meaning
that packaging must be designed to minimise its weight and volume (article 9). Space filled by

materials (such as paper cuttings, bubble wraps or polystyrene) would be considered empty
space.

Introduce obligations concerning excessive packaging: economic operators supplying
grouped packaging, transport packaging or e-commerce packaging would have to
limit the empty space ratio in packaging to a maximum of 40%o (article 21)

Certain packaging formats, would be forbidden (e.g. single-use plastic grouped
packaging used at retail level to group goods sold in cans, single use plastic packaging for less
than 1.5 kg of fresh fruit and vegetables or single use packaging in the hotel and catering
sector, containing individual portions, used for condiments, sauces, coffee creamers or sugar)
(article 22).

from 3.5 years after the entry into force of the proposed regulation, packaging would have to
be marked with a label containing information on its material composition (article
11). This obligation would apply to e-commerce packaging, but not to transport packaging.




Sustainability requirements under PPWD KU
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Proposed targets for recycled content recovered from post-consumer plastic waste,
per unit of packaging (minimum percentage)

Type of packaging From 1January 2030 | From 1January 2040

-y . 2 =
Contact sensitive® packaging made from polyethylene 30 % 50 %
terephthalate (PET)

Contact sensitive packaging made from plastic materials
other than PET (except single use plastic beverage bottles)

Single use plastic beverage bottles

Other packaging
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[ The SUP Directive KU

Directive (EU) 2019/904 on reducing the impact of certain O The scope of the SUPD only covers abo
plastic products on the environment 70% of all plastic packaging and the

measures mainly address the prevention

v" The Directive (EU 2019/904) known as Single-Use of littering. _
Plastics Directive, or SUPD, was passed in June The targets for recycled content in
2019 and came into force on 3 July 2021. new plastic packaging set in the
the EU Commission clarifies that SUPD are only for plastic beverage
biodegradable/compostable as well as bio-based bottles (less than 20% of plastic
plastics are considered as plastic and thus fall packaging).
under the scope of the SUPD. the SUPD does not address the
Plastics manufactured with modified natural design of plastic packaging in order
polymers, or plastics manufactured from bio-based, to improve their recyclability for higher
fossil or synthetic starting substances are not recycling rates and quality.
naturally occurring and should therefore be
addressed by this Directive.

‘.-"F<‘ ’ :-t < i
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PLASTIC IN PRODUCT PLASTIC IN PRODUCT



https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32019L0904
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32019L0904
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32019L0904
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32019L0904
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32019L0904
https://eur-lex.europa.eu/legal-content/EN/AUTO/?uri=celex:32019L0904

[ CEFLEX | A circular economy for flexible packaging KU

Preference for plastic recycling streams from
post-consumer polyolefin-based flexible packaging

Mixed
plastics

Flexible mono-PE Flexible mono-PP

Stream already exists in some European countries Stream is either being developed or under
with some market applications established. consideration in Europe.

Infuture this stream may develop further toinclude Expectationthatarange of viable non-food contact
sub-streams for example recycled PE film natural, market applications, including film, will be developed.
recycled PE film coloured.

Flexible mixed PO

Stream already exists in some European countries with market applications established.

Mixed plastics including flexibles

This stream should only be produced where the above streams are not achievable and should be directed to
highest value end market application available.

KASETSART
UNIVERSITY

CEFLEX is the collaborative initiative

of F
representing the entire

value chain of flexible packaging.

O CEFLEX advocates firstly
separate collection of all
flexible packaging, followed
by sorting and recycling of
the polyolefin based mono-
material streams (mono-PE
and mono-PP), over mixed
polyolefins, over mixed
plastics (including flexibles),
over mixed materials.




The CEFLEX ‘Mission Circular’ KU
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Examples of flexible packaging structures
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(Sustainable Packaging Management Act) s

target of implementation of EPR legislation by 2027
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Minimizing Food loss and food wastes KU
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~LiquiGlide

'iquiGlide™
Super slippery inner coatings:
LiquiGlide is a surface treatment developed at the Massachusetts Institute of Technology that

could improve flow of liquid products to help avoid product waste.




[ Packaging Design and Environmental Impact

Environmental impact

Excess product Excess
waste packaging

Optimal
packaging

Under-designed Over-designed
packaging packaging

Amount of packaging (weight or volume)

Environmental impact Minimum Environmental impact

KU

m i
KASETSART
UNIVERSITY
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[Thai Organizations Governing Environmental Regulations KU

Ministry of Industry, Mol
* Department of Industrial Works, DIW
* Industrial Estate Authority of Thailand, IEAT

Ministry of Natural Resources and Environment, MNRE

* Pollution Control Department, PCD

» Office of Natural Resources and Environmental Policy and Planning, ONEP (dwinsuulsunauazuuis
NINYINTETINTNFLAZRILIAAAN)

Ministry of Energy

* Department of Alternative Energy Development and Efficiency, DEDE

Ministry of Public Health, MoPH

Ministry of Labour, MolL
* Department of Labour Protection and Welfare, DLPW

Ministry of Science and Technology, MOST
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Packaging compliance:
Food Contact Materials Regulation
EU, US FDA, Thai FDA

, AT Assoc.Prof. Tunya

W Food Contact Material Safety Assessment Un

f Department of Packaging and Materials Technology,
Faculty of Agro-Industry, Kasetsart University, Bangkok, Thailand

www.packagingkasetsart.com 0 PKMTkasetsart @ 02 562 5045
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Global Driving Forces: Safety Concerns KU

No more bisphenol in packaging: the
Sustainable EU launches the squeeze

Food Production )
The Commission approved the Member States' proposal:
the ban will come into force in a few months

Long overdue, at least we say since last February

t 0 F o rk ; when the EU launched the consultation to ban it,

L : 8 now comes the EU’s no to bisphenol A (BPA).

— . , Well, EU countries have approved the

! A > w. Commission’s proposal to ban the use of this

Sustainable S’ ' bl % g B chemical: the ban will enter into force at the end of

" Food LTSS S S A AL S 2024 and will cover packaging such as, for

Sustainable Processing & R T YT 8. ] example, the coating of cans, reusable plastic
food consumption Distribution e ‘ ] ~ bottles for beverages, chillers for...

Bisphenols in receipts from selected countries
= 6.0e6

Commission Regulation (EU)
2024/3190 of 19 December 2024 on the
use of bisphenol A (BPA) and other
bisphenols and bisphenol







KU

Commission Reqgulation (EU) 2025/351 of
21 February 2025

Commission Regulation (EU) 2025/351 of 21 February 2025 EIylhlellls

Regulation (EU) No 10/2011 on plastic materials and articles intended to come
into contact with food, amending Regulation (EU) 2022/1616 on recycled plastic
materials and articles intended to come into contact with foods, and repealing
Regulation (EC) No 282/2008, and amending Regulation (EC) No 2023/2006 on
good manufacturing practice for materials and articles intended to come into
contact with food as regards recycled plastic and other matters related to
quality control and manufacturing of plastic materials and articles intended to
come into contact with food
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Safety evaluation scheme of recycled pet for Food Contact use KU

KASETSART
UNIVERSITY

MOPH No. 435/2565 (2022)

Containers made from rPET pellets rPET resins/Containers made from
produced in Thailand Overseas production
Safety evaluation of recycling process Safety evaluation of recycling

Safe igi
N ty rPET container process from country of origin
é assessment q |
P producer

. Food importer/manufacturer
l rPET resin manufacturer ’4_ ‘ e PET conmta
using r containers

Safety evaluation of . Safety \ Safety
recycling process assessment assessment
according to Criteria report report

of Thai FDA

DoC submission of Safety
Safety l evaluation of recycling process ’
, y - assessment ’ from country of origin
l DoC submission ’ . , @ Thai EDA ’ )

report

l ‘ " Positive ist oF applicants? ’ - Safety Assessment Unit ’

l Safety Assessment Unit ’ } with safety-approved

Evaluate and provide scientific : recycling process
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DoC Guideline for manufacturers

General information of the manufacturer

Technology lists for the recycling process/name of the technology
providers

Types of the recycled plastics for the process

Feedstock condition/quality control of feedstock/technical specification
of recycle plastic after washing and drying
(ex. Moisture max, PVC max, Polyolefins max, Metals max etc.)

Detail of recycling process
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MOPH Notification No. 435/2565 (2022) B

C* Guideline for use of rPET for food contact application I

: Safety evaluation of recycling process through Surrogate contaminant test or Challenge test

Choices of Surrogate contaminants

Volatile polar organic substance : Pq rt 6
Chloroform, Chlorobenzene, 1,1,1-Trichloroethane , Diethyl ketone

Volatile Non-polar organic substance :
Toluene

Non-Volatile polar organic substance :
Benzophenone , Methyl salicylate

Non-Volatile Non-polar organic substance:

Tetracosane , Lindane , Methyl stearate, Phenylcyclohexane , 1-Phenyldecane,
2,4,6-Trichloroanisole

 Maximum limit for EACH residual surrogate contaminant in rPET = 210 pug/kgper

* Migration of individual residual surrogate contaminant = ND (LOD = 10 pg/k9c0q)




KASETSART
UNIVERSITY

[ DoC Guideline for manufacturers KU

[ Parte ) Surrogate contaminant testing

[ Part7 ] Surrogate migration test (Overall migration and Specific migration)

[ part8 J Grades and specification of rPET of the manufacturer
(Ex. Technical properties, impurities)

[ Part9 Requirement/condition of using rPET from this manufacturing location for food

packaging/FCM application
(Ex. packaging types, converting process, food types, recycled content)

[ Part10 I Additional information for the case that the recycling process cannot eliminate the
contaminants up to the required level
(Ex. Source control procedure, possibility for functional barrier, control of recycled
content, restricted use approach, surrogate migration model, exposure assessment of
targeted consumers, etc.
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