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CONTEXT
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Champagne-Ardenne is amongst the main European region for  
the production of cereals  with 700 000 hectares and 150 000 tons 

of wheat starch

Increase of cereals stocks

C.A.P   Common Agr icultural Policy

Non food valor isation

Development of packaging mater ials
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THE DIFFERENT TYPES OF MATERIALS 
DEVELOPPED FROM WHEAT STARCH 
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Shock absorbing and isothermal mater ials  ���� Expanded starch trays

Combination of the proper ties of several     ���� Multilayer trays 
kinds of mater ials 
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EXPANDED TRAYS
Descr iption of the production equipment
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EXPANDED TRAYS
Formulation development
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Crack dur ing removal or            ���� Use of glycerol as a plasticizer
and warp after  a few hours

Reinforcement                             ���� Use of cellulose fibres

Release from the mould              ���� Use of magnesium stearate
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EXPANDED TRAYS
Produced mater ials
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Satisfying aspect and 
mechanical properties

Suitable for  dry 
products packaging
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MULTILAYER MATERIALS

Weaknesses of plasticized wheat starch in packaging applications:
���� Moisture sensitivity
���� Low modulus
���� Ageing (crystallization, water)

Association with biodegradable mater ials in multilayer structures
���� Cellulose fibres
���� Biodegradable polyesters (Eastar  Bio)
���� polycaprolactone (PCL)
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MULTILAYER MATERIALS
Descr iption of the production equipment

Extruding system

 



A.R.D The Industrial applications of BioPlastics 2002  -York 3,4 & 5 February -

MULTILAYER MATERIALS
Descr iption of the production equipment

Calender ing system

Production of sheets 
0.6-0.7 mm thick and 
350 mm width



A.R.D The Industrial applications of BioPlastics 2002  -York 3,4 & 5 February -

MULTILAYER MATERIALS
Descr iption of the production equipment

Thermoforming system

Cycle times similar  to those 
of conventional polymers
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MULTILAYER MATERIALS
Mechanical properties of the different systems

Type of mater ial Young’s
modulus
(MPa)

Maximum
strength
(MPa)

Strain at
break
(%)

A) core : starch + fibres
skin : PCL

B) core : stach + fibres
skin : Eastar Bio

730

630

14.5

11.2

4

3

Production of mater ials with sufficient stiffness for  packaging 
applications
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MULTILAYER MATERIALS
Compostability study

Faster  degradation of the core Preservation linked to the skin

Lower biodegradation of mater ials based on Eastar Bio

� starch core alone

� A)  core: starch + fibres
skin: PCL

� B)  core: starch + fibres
skin: Eastar Bio
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MULTILAYER MATERIALS
Mater ials  produced

Patented results: 2000, FR2791603
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CONCLUSIONS

���� Some progresses necessary on trays behaviour  in high relative 
humidity conditions ( storage of fresh or  wet products)

���� An inquiry on a large panel of people has shown the great 
interest for  such products
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FINANCIAL SUPPORT

Europol ’Agro. Reims (France):

Research program devoted to the development of packaging mater ials


