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ActInPak is a pan European (COST) network of the leading experts in
active and Intelligent packaging of over 5o institutes and universities of
28 different countries.

The main objective is to develop a knowledge-based network on
sustainable, active and intelligent fibre-based packaging in order to
overcome current technological, industrial, and social limitations that
hinder the wide deployment of existing and newly developed solutions in
market applications.

COST is supported by
the EU Framework Programme
Horizon 2020
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SCIENCE: INDUSTRY:
- ideas; - practice;
- new technologies; - looking for new
- laboratory scale;

COOPERATION: technologies;

- small scale vs. big Exchange/transfer - trials in industrial scale;
scale - implementation;
- big scale — verification!
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New technologies in packaging

hdmax.pl
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CBIMO - some facts...

Center of Bioimmobilization and Innovative Packaging Materials (CBIMO) — some
facts:

.. is the part of West Pomeranian University of Technology, Szczecin;
. belongs to Faculty of Food Sciences and Fisheries;

. has more than 2000 m? of laboratories and offices;

.. employs almost 40 specialists (including PhD students);

... has modern equipment (including SEM, DMTA, % industrial scale technological
devices);

... cooperates in many international and national projects;

... performs research work linked to industry (implementation, tailor-made
solutions for industry)

... and many more...
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CBIMO: activity

CBIMO research activities are mainly focused on topics:

- immobilisation and microencapsulation of bioactive substances and food-additives,
- biodegradable food-packaging materials (biodegradable plastics and cellulose based)

- properties of food-packaging materials (mechanical, gas-barrier, food contact etc.).

Especially CBIMO has some expertise in:

- novel microencapsulation systems based on natural and modified polymers,

- immobilization of living cells (animal&plant cells and bacteria, food-bioactive
substances, taste and smell masking),

- biotechnological applications of immobilized bacteria for various processes,
- innovative biodegradable food packaging materials (cellulose, starch and PLA based)
- food and packaging interaction (long shelf-life studies - changes of texture
and chemical composition during storage),
- characterization of food packaging materials (plastics and cellulose based) — various

mechanical properties, oxygen, water vapor transmission rate and biodegradability

measurements.
COST FP1405, ActInPack, - -
’l Existing Technologies and current developments in active and intelligent packaging ff::;’:cs}?‘;":hmoml:::?:gw
e Aveiro, Portugal, September 15-16, 2015 Opakowaniowych



Patrycja Urszula Filip Jedra,

Suminska, Kowalska, PhD
PhD PhD
COST FP1405, ActInPack, - -
’l Existing Technologies and current developments in active and intelligent packaging mm;;zam&ﬁﬂw
s L, Aveiro, Portugal, September 15-16, 2015 Opakowaniowych




Infrastructure

... more than 2000 m? - 23 laboratories + industrial space
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Infrastructure
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Chemical, physical and enzymatic modification of biopolymers, purification and
characterization, the dispersion/formulation development and characterization

Ultrafiltration
Labscale TFF "Pelicon TFF”

N

US generators (400 and 1000W) with flow cells IKA® magic LAB®

- Hielscher (D)
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Microscopic analysis

Stereoscopic microscope SteREQO
Discov. V20 (zeiss)

SEM VEGA/LMU (Tescan Czechy) 3D surface by MEX (InfiniteFocus — Alicona)



Encapsulation and dispersion/formulation characterization

Malvern S

Mastersizer 2000 - pacticle size distribution
Malvern (UK)

Spray drying

BUCHI B-290 ADVANCED Anhydro MicraSpray 150

Var V1 (Nisco, CH) - Var J1 (Nisco, CH) - Var D Generation Il (Nisco, CH) -

electrostatic capsule generator fluidized capsule generator electromagnetically driven generator
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Coating

UNICOATER 409 Erichsen (Niemcy) — 2x

IGT F1 — printability (flexo- i retrograviure)
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Industrial space
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Packaging characterization

HSE-3 HEAT SEALER (RDM, UK) Zwick/Roell Z 2.5

4500SL - (Lippke, D) (Zwick/Roell, G)



Packaging characterization: permeability, MAP, storage
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Innovative packaging

Programmes Bioimmobilization .
materials
’) Cornei FreshCoat SmartFlowerPack
SubWex SolLaPack
82 ExtruMiBi ProgRESS
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ActiPoly
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Some examples of scientific projects of CBIMO

Projects funded under EU Funds:

1. POIG.01.03.01-32-193/09-00,, Health promoting food additives containing immobilized unsaturated fatty acids and pro
biotic bacteria obtained by spray drying” (2010-2013)

2. POIG.01.01.02-00-074/09 "Biotechnological conversion of glycerol to polyols and dicarboxylic acids" (2010-2014)

3. POIG.04.01.00-14-084/09 "The application of polymeric materials on the surface layers of cardboard as a barrier to water
vapor, water and fat " (2010-2011)

4. FP7-NMP-2007-SMALL - 7PR UE FLEXPAKRENEW "Design and development of an innovative ecoefficent low-substrate
flexible paper packaging from renewable resources to replace petroleum based barrier films" (2008-2011)

5. COST FP1003 Action "Impact of renewable materials in packaging for sustainability - development of renewable fibre and
bio-based materials for new packaging applications" (2010-2013)

6. Also other projects: SustainPack, NewGenPak, Bio2Mat, COST FP1405,

CORNET projects: SolaPack, SelectPerm, SmartFlowerPack, Subwex, FreshCoat, ExtruMiBi, ProgRESS, Actipoly...

Projects funded by Polish Ministry of Science and Higher Education:

1. N305 1517 33 "Development a green method of surface water treatment from petroleum compounds using immobilized,
environmental bacterial strains" (2007-2010)

2. N312 199135 "The application of bioimmobilisation process in technology for obtaining cyclodextrins from potato

starch” (2008-2010)

3. N312 427937 ,The processes of nano- emulsion and microencapsulation as a method of immobilization of functional food
additives" (2009-2011)

4. N312 439937 ,,Continuous production of bacteriocins using the waste products of food industry" 2009-2011)

5. N312 334439 "Innovative methods for obtaining a composite film of poly(lactic acid) for food packaging with improved
barrier properties" (2010-2012)

6. N508 592139 "Hydrofobisation of starch using fatty acids in the direction of receipt of the substrates for modifying
cellulose packaging for food" (2010-2012)
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CORNET — what is this?

| Association of Research L— First country e.g. Poland

companies institute

| Association of Research [— Second country e.g.

companies institute Germany

... And other countries with such

structure...
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ExtruMiBi

Obtaining and application of thermostable and naturall antimicrobial substances

The aim: the introduction of natural antimicrobials into plastic/bioplastic packaging films

Antimicrobials PLA, LDPE films with

antimicrobial activity

~ Fraunhofer
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ExtruMiBi

Bioactive substances
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ExtruMiBi

Challenge - processing PLA and LDPE with sensitive antimcirobials:

Problem: compatibility

PLA/ geranium essential oil LDPE / geranium essential oil
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ExtruMiBi

Challenge: the activity of essential oils after processing of PLA and LDPE

1,00E+07
1,00E+06
1,00E+05
1,00E+04
1,00E+03
1,00E+02
1,00E+01

1,00E+00

M E. coli HS. aureus HE coli !S. aureus

PLA/ Geranium essential oil (PEO) LDPE / Geranium essential oil (PEO)
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SmartF/olzerPacé
® cornet SmartFlowerPack

,Development and implementation of Smart-Biobased Packaging Systems for
B2B Flowers Sector”

The scope of the project is to research possibilities of
implementation of new innovative technologies for active bio-

packaging such as e.g. antifungal systems for flowers packaging
application.
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BLACH CIRCLE
TEMPERATURE TOO LOW

Three preliminary concepts of temperature indicators, left to right: consumer
application, transport application, industrial application.
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SoLaPack — the development of sorption layer

The sorption layer can be applied as a component of coating on cellulosic packaging
materials (between food and packaging material) — to absorb in selective way

benzophenone, bisphenol A, phtalates and mineral oil (critical substances) from

varnishes, laquers, etc.

strona zewnetrzna

strona wewnetrzna

(kontakt z produktem,

zywnoscia)
Zachodniopomorski
Uniwersytet Technologiczny
w Szczecinie

farba, lakier, klej
warstwa kaolinu

papier/tektura z widkien
wtérnych

warstwa sorpcyjna

SK: substancje krytyczne

strona zewnetrzna

strona wewnetrzna

(kontakt z produktem,
Zywnoscia)
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The application of functional edible coating to extend the shelf life of fresh food produce

Opakowaniowych
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More information about the project: <
www.freshcoat.eu
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Green packaging
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Production of PHA
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‘Icornei Narodowe Centrum

Badar i Rozwoju

7~ N
ProgRESS
\-/

Development of organic PHA barrier coatings originating from paper industry side
streams for paper and board packaging applications (2014-2016)

Paper mill

l Wastewaters

Figure. Production scheme of the PHAs

l Fermentation
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® cornet El’\

Badan i Rozwoju

ACTIPOLY

Active polyvalent packaging based on environmentally friendly fibre material

The scope of the project:

- development of innovative, green packaging, thermoformable, compostable,
based on fibrous cellulosic material,

- made of renewable resources,
- with comparable to plastic packaging properties,

- and special functionalities (superhydrophobic, antimicrobial, high-barrier).

|”|‘|||‘II‘!‘ I”I“" More information about the project: www.cornet-actipoly.eu OATB -
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Biodegradable packaging materials

PLA — films and composites Trays and boxes with anti-grease coating
3 A
~ y .
o
v & @
":. [ )
| . '
b .y
PLA metallized Transparent PLA films

& T Y

Pads Wrapping foils

Boxes with PLA layer

Projekty pt. ,Transfer oraz podnoszenie stanu wiedzy w zakresie badan materiatdbw opakowaniowych i opakowan do ryb i
przetworéw rybnych“ oraz ,Proekologiczne opakowania celulozowe do transportu i sprzedazy swiezych ryb oraz gotowych
produktow rybnych” wspétfinansowane przez Unie Europejskg z Instrumentu Finansowego Wspierania Rybotéwstwa w
ramach Sektorowego Programu Operacyjnego Rybotéwstwo i Przetworstwo Ryb 2004 — 2006
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Thank you for your attention!

A and Innovative

./@ Center of Bioimmobilisation
’ Packaging Materials

Contact:

Patrycja Suminska, PhD

Tel. +48 91 449 6132

E-mail: psuminska@zut.edu.pl
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