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We’re part of your product w w w. t re o f a n . c o m

Natural product – natural packaging
If you’re selling fresh produce, why not choose a straight-from-nature packaging! biophan is a fully biodegradable product

made from starch, which micro-organisms convert into CO2 and H2O during composting. biophan is not only naturally 

biodegradable, it also has outstanding packaging qualities. When wrapped in breathable biophan, fresh produce stays fresh 

longer and the packaging’s crackling sound enhances the freshness impression. biophan’s high gloss and transparency also

add to the appeal of fresh produce. Back-to-nature packaging with big benefits for your produce!



The first issue of bioplastics MAGAZINE was a big success. We printed 
4,000 copies, and mailed about 2,500 to qualified readers in 71 countries 
around the world. The rest was distributed on different conferences 
and exhibitions, such as the NPE in Chicago. 

Many of you gave us a very positive feedback and also valuable hints 
how to improve bioplastics MAGAZINE. Please continue to do so and 
let us know what you would like to read in the coming issues of this 
publication. Informative editorial contributions are always welcome. 

In this issue you’ll find a review of bioplastics activities at the NPE 
exhibition in Chicago. Further major subjects are shopping bags 
and bottles. In Germany for example the first PLA bottle for slightly 
carbonated beverages with a completely compostable cap was 
introduced on 1 September.

A number of qualified contributions give us quite a good opportunity to 
“look out of the own box” and learn about the legislative and market 
situation in different countries like Belgium, Canada, USA or India. 

Please visit our website at www.bioplasticsmagazine.com for up to 
date information on events, career opportunities etc. 

We hope you enjoy reading the second issue of bioplastics MAGAZINE and 
find valuable information for your business.

Michael Thielen

dear readers

Editorial
Ph

ot
o:

 D
an

ie
lle

 H
oo

ge
nb

oo
m

bioplastics [06/02] Vol. 1 �



September 02|2006
Review
Bioplastics – a highlight at NPE 2006 in Chicago	 08

Special
Shopping bags – a big opportunity for bioplastics	 10

Processing
Twin screw extrusion systems for biobased resins	 14

Preforms for PLA bottles	 16

Applications
First PLA bottle in Germany	 20

Biophan lid film for fresh food	 22 

Market
The first brick in a Domino Toppling	 23 

Politics
Degradable Plastics  - A Canadian Perspective	 24

Federal Agencies in the USA shall 	 28
buy bioplastics products

Belgian BioPackaging	3 0

Opinion
Pro composting / Pro energy recovery	3 2

Basics
Degradable – Biodegradable – Compostable	3 4

Logos Part 2: 	3 6 
The “Compostable” logo of BPI, USA

Im
pr

es
su

m
Content

P
ub

lis
he

r 
/ E

di
to

ri
al

 
D

r. 
M

ic
ha

el
 T

hi
el

en

La
yo

ut
/P

ro
du

ct
io

n
M

ar
k 

Sp
ec

ke
nb

ac
h,

 J
ör

g 
N

eu
fe

rt

H
ea

d 
O

ffi
ce

Po
ly

m
ed

ia
 P

ub
lis

he
r 

G
m

bH

H
ac

ke
ss

tr
. 9

9

41
06

6 
M

ön
ch

en
gl

ad
ba

ch

G
er

m
an

y

ph
on

e:
 +

49
 (0

)2
16

1 
66

48
64

fa
x:

 +
49

 (0
)2

16
1 

63
10

45

in
fo

@
bi

op
la

st
ic

sm
ag

az
in

e.
co

m

w
w

w
.b

io
pl

as
tic

sm
ag

az
in

e.
co

m

M
ed

ia
 A

dv
is

er
Sa

m
ue

l B
ra

ng
en

be
rg

El
ke

 S
ch

ul
te

, K
at

ri
n 

St
ei

n

ph
on

e:
 +

49
(0

)2
35

9-
29

96
-0

fa
x:

 +
49

(0
)2

35
9-

29
96

-1
0

sb
@

bi
op

la
st

ic
sm

ag
az

in
e.

co
m

P
ri

nt
Tö

lk
es

 D
ru

ck
 +

 M
ed

ie
n 

G
m

bH

H
öf

fg
es

ho
fw

eg
 1

2

47
80

7 
K

re
fe

ld
 

G
er

m
an

y

bi
op

la
st

ic
s 

m
ag

az
in

e 
 

IS
SN

 1
86

2-
52

58
  

Af
te

r 
th

e 
st

ar
tu

p 
ph

as
e 

in
 2

00
6 

 
bi

op
la

st
ic

s 
m

ag
az

in
e 

is
 p

ub
lis

he
d 

 
4 

tim
es

 in
 2

00
7 

an
d 

6 
tim

es
 a

 y
ea

r 
fr

om
 2

00
8.

 
Th

is
 p

ub
lic

at
io

n 
is

 s
en

t t
o 

qu
al

ifi
ed

  
su

bs
cr

ib
er

s 
(9

9 
Eu

ro
 fo

r 
20

07
). 

N
ot

 to
 b

e 
re

pr
od

uc
ed

 in
 a

ny
 fo

rm
  

w
ith

ou
t p

er
m

is
si

on
 fr

om
 th

e 
pu

bl
is

he
r

Th
e 

fa
ct

 th
at

 p
ro

du
ct

 n
am

es
 m

ay
 n

ot
  

be
 id

en
tifi

ed
 in

 o
ur

 e
di

to
ri

al
 a

s 
tr

ad
e 

 
m

ar
ks

 is
 n

ot
 a

n 
in

di
ca

tio
n 

th
at

 s
uc

h 
 

na
m

es
 a

re
 n

ot
 r

eg
is

te
re

d 
tr

ad
e 

m
ar

ks
.

C
ov

er
 P

ho
to

na
tu

ra
 p

ac
ka

gi
ng

Editorial	 03

News	 05

Suppliers Guide	 38

Events	 42

� bioplastics [06/02] Vol. 1



News

SPAR Austria enhances “freshness”  
of produce with NatureWorks PLA 

Building on its reputation for innovation and customer 
convenience, grocery store chain SPAR Austria is 
packaging organic apples, pears and tomatoes in 
rigid trays sealed with a flow wrap film, all made from 
NatureWorks® PLA. 

“NatureWorks PLA is helping SPAR capitalize on the 
increasing consumer demand for both conveniently 
packaged fresh produce, as well as for the innovation 
that help them make more environmentally responsible 
purchases,” says Herbert Wandl, Purchasing Manager 
for fruit and vegetables at Spar Austria. 

While NatureWorks PLA offers performance that 
is competitive with traditional plastics, it also offers a 
significant brand advantage. According to Lisa Owen, global business leader for rigid packaging, 
NatureWorks LLC, “NatureWorks PLA provides retailers with a natural and convenient packaging 
solution for their customers. At first glance, consumers view NatureWorks PLA packaging as 
just another plastic container. Once they find out it‘s made from maize, however, consumers find 
the package and the product inside even more appealing.”

Two packaging manufacturers supply the transparent rigid tray and flowwrap. Italian 
thermoformer, ILPA, produces the rigid trays and punnets while film manufacturer, Treofan, 
headquartered in Germany, supplies the flow wrap film, trademarked Biophan, made from 
NatureWorks PLA. 

According to SPAR, the increased freshness of products in PLA packaging may go beyond 
consumer perception. Wandl reports that the shelf-life of tomatoes, biologic apples and pears 
packed in PLA is 10 to 15 percent longer than that of conventionally packed fruit.

To educate consumers about the benefits of PLA packaging, SPAR places an informational 
label on the outside of each package. The label indicates that the origin of the packaging is 
maize, promotes compostability and captures shoppers‘ attention.

 	www.spar.at, www.natureworksllc.com

BASF to raise prices for its  
biodegradable plastic Ecoflex

As of September 1 of this year, BASF is going to implement in Europe a 20 % 
price increase for Ecoflex, a completely biodegradable plastic.

This measure has become necessary before the backdrop of drastic increases in 
the raw material and energy costs in recent months.

The biodegradable copolyester Ecoflex belongs to the PlasticsPlus product line 
of the Styrenics Operating Division. This product is employed primarily in blends. 
These are combinations of renewable raw materials such as starch, cellulose or 
polylactic acid with a biodegradable, synthetic polymer like Ecoflex. Examples 
of applications include shopping bags, organic garbage sacks, mulch film for 
agriculture and all kinds of packaging for food products.

 	www.basf.com

Photo: NatureWorks
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Purchase adds biodegradable  
plastics capabilities

Hycail now with  
Tate & Lyle

Tate & Lyle’s April 2006 acquisition of the assets and 
intellectual property of Hycail BV, a Dutch company 
previously owned by Dairy Farmers of America, 
strengthens the company in the field of industrial 
ingredients from renewable resources. Hycail has 
developed technology to produce polylactic acid (PLA). 
“An increased desire for biodegradable products, 
coupled with rising oil prices, is driving demand 
for new environmentally-friendly plastics,” says 
Clive Rutherford, Chief Executive, Food & Industrial 
Ingredients, Europe. “The PLA business is an excellent 
fit with our Group strategy to develop value-added 
ingredients from renewable resources.”

The Hycail purchase includes a PLA pilot plant in 
Noordhorn, the Netherlands; and Hycail Finland Oy, a 
research branch in Turku, Finland which also provides 
technical service to Scandinavian customers.

Hycail has developed several grades of PLA 
polymers and resins, each with a unique functionality. 
“The ability to produce variations of PLA makes it 
possible to provide customers with a wide range of 
biodegradable packaging,” says Dr. Michael Harrison, 
Global Director, Industrial R&D. “The combination 
of Hycail PLA technologies has the potential for the 
development of a completely compostable plastic 
packaging solution.” 

Tate & Lyle, a global company with operations 
predominantly in Europe, the Americas and Asia, 
provides ingredients, ingredient solutions and services 
to food, beverage and industrial customers.

  www.tateandlyle.com, www.hycail.com

New Issue of Study will be published 

Bioplastics - Processing 
Parameters and  
Technical Properties

The Institute for Recycling (IfR) of the University of Applied 
Sciences Braunschweig/Wolfenbüttel, Germany and the 
international market portal bioplastics24.com announced the 
publication of a new issue of the study „Bioplastics - Processing 
Parameters and Technical Properties“ of globally available 
thermoplastic biopolymers. The study will be presented for 
the first time at the InnoBioplast conference in Bangkok from 
September 21–24, 2006. Available in German and English 
language, the study can be downloaded at bioplastics24.com 
after September 22, 2006. 

Main subject of the report is a comprehensive, comparing 
compilation of the technical properties and the processing 
parameters of biodegradable plastics. The report also considers 
non-degradable plastics, as long as these are made mainly on 
the basis of renewable resources. More than 40 polymers of 
almost 30 manufacturers were processed into test specimens 
at the Institute for Recycling (IfR). All tests were performed 
in the laboratories of the institute on a multitude of different 
testing equipment. The technical properties were determined 
according to the requirements of current DIN standards.

The study addresses mainly producers, converters and users 
who are planning to start processing bioplastics, as well as all 
interested parties, that want to gather an overview about these 
materials, their properties, prices and applications.

  www.bioplastics24.com/study

News
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News

Huhtamaki awarded Silver
Huhtamaki’s PLA dessert cup successful 
in the annual UK Starpack competition

Huhtamaki is a leading manufacturer of consumer and specialty packaging, with its headquarter in Espoo, 
Finland. In April 2006, Huhtamaki launched a new dessert cup range made from NatureWorks PLA. Bespoke to 
a major UK retailer, the cup range includes 7 cups in the sizes from 71mm in diameter with 180ml capacity to 
126mm in diameter and 1000ml capacity, and 4 lid sizes. The biodegradable dessert cups are thermoformed, 
unprinted and sealed. Some also have a snap on lid, also of PLA. 

Starpack is co-ordinated by IOP: The Packaging Society (a Division of the Institute of Materials, Minerals 
and Mining) and IOM Communications Ltd. The Starpack Awards scheme has been running since 1960 and is 
the premiere UK annual award scheme recognizing innovation in packaging design and technology. In 2006, 
Starpack broke all records with 850 entries received across all 4 main categories. Judging of the entries took 
place in April and the awards were presented on July 5. 

Award wining cups and plates

“Huhtamaki’s new dessert cup was judged to be awarded silver for best component and best use of innovative 
material”, says Jez Allman, Huhtamaki’s General Manager for Consumer Goods Sales in Gosport, UK. “Our 
new dessert cup range is a forerunner in future packaging as the consumers are getting more environmental 
conscious. That we were awarded silver shows that biodegradable packaging is being taken seriously in the 
industry.”

Huhtamaki’s BioWare PLA dessert cups are perfectly clear and sturdy, well suited for serving chilled desserts 
and other food products. 

BioWare cutlery in sturdy, future friendly material

Cutlery made from Mater-Bi is a new addition to the abovementioned cups and plates. Ideal for quick service 
restaurants, catering, outdoor and mass events, the new Mater-Bi cutlery is produced in the popular Super Party 
shape. The knife and fork are sturdy yet lightweight. Crack resistance and flexibility are substantial features 
of the cutleries - making them extra good and safe to use, as the company states. The new BioWare cutleries 
are made from Mater-Bi, a compostable biopolymer based on renewable raw materials such as corn starch. 
Two vegetable extracts and one polymer have been added to the modified molecular structure obtaining a bio-
plastic raw material that is extremely adaptable and versatile. This functional cutlery is suitable for hot food 
and can be colored with natural pigments, heat laminated to paper, cardboard, cotton and other natural fibers, 
and can even be sterilized with the help of gamma rays. The interest for environmentally sound tableware is 
increasing: Huhtamaki is committed to develop the BioWare range further.

As Huhtamaki point out, the BioWare range offers retailers and brand owners, as well as foodservice operators 
a natural way to invest in their environmental image and support the consumers wanting to make a conscious 
choice. 

  www.huhtamaki.com, www.iom3.org/starpack/
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Review

NPE, The International Plastics Showcase 

Bioplastics – a highlight at 
NPE 2006 in Chicago

The triennial “National Plastics Exhibition” NPE 2006 
in Chicago, held from June 19 to 23 this year for the 
25th time has long become “The International Pastics 
Showcase” as the organizers call it. NPE 2006 attracted 
a total of 64,451 registrations and set new records for 
international participation. The total of international visitor 
registrations was 33% larger than in 2003 and accounted 
for 24% of all visitor registrations for NPE 2006. A total of 
1,850 companies exhibited at NPE 2006, taking 88,210 m² 
of net exhibit space. 

  www.npe.org 

Due to the international development in the recent 
months and years it was no surprise, that bioplastics 
played an important role at this exhibition.

International Degradable Plastics Symposium

Preceding NPE an International Degradable Plastics 
Symposium was sponored by the BioEnvironmental 
Polymer Society (BEPS) and the Society of the Plastics 
Industry (SPI) at McCormick Place, the same location as 
NPE. In more than 60 presentations, some of which rather 
academic but many quite useful for this industry, experts 
from the USA and from all over the world shared their 
knowledge with about 200 attendees.

At NPE a number of companies showed their products 
and developments in the field of bioplastics. Some of 
these are summarised in this article.

Econeer from Korea for example presented Kondorax, 
a product made of wheat flour with a fibre component 
prepared from rice, wheat straw or paper mill sludge. 
Ecopol, a kind of aliphatic and aromatic polyester can be 
used as liquid coating for wheat flour-based products or 
paper. Other applications of Ecopol are films, hot melt 
adhesives or even textiles such as tablecloth. Ecopol 
can be injection moulded to products like cutlery or 
toothbrushes or blowmoulded into bottles. Both Kondorax 
and Ecopol are 100% made from renewable resources and 
fully biodegradable. 

  www.econeer.com

On the machine manufacturer side Leistritz presented 
high speed, energy input (HSEI) twin screw extruders for 
bioplastics (see separate article on page 14).

  www.leistritz.com/alec

DuPont announced that they are moving forward with 
plans to produce new high-performance thermoplastic 
resins and elastomer products made with renewable 
resources. The products will be targeted for automotive, 
electrical/electronic and other industrial markets. 
Intermediates for the DuPont engineering thermoplastics 
Sorona® and thermoplastic polyester elastomers Hytrel® 
made with renewable resources will be made from 
corn sugar instead of petroleum, using a patented and 
proprietary process. The key ingredient in Sorona is 
Bio-PDO™, which replaces petrochemical-based 1,3-
propanediol (PDO). The new Hytrel, produced using a new 
DuPont polyol made with Bio-PDO Sorona polymer for 
industrial applications, will be commercially available in 
mid-2007; and the renewably sourced Hytrel grades will 
be available in late 2007. 

  www.dupont.com
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The NCAUR (National Center for Agricultural Utilization) a 

major research center of USDA (United States Department 
of Agriculture) informed about electroactive biopolymers. 
These are a new class of materials representing conductivity 
in plastics at levels comparable to conventional metals; 
these materials are produced using only natural polymers. 

  www.ncaur.usda.gov

Hertiage Bag Company’s new 100% biodegradable 
(ASTM1  D-6400 certified) BioTufTM compost bags were 
showcased at BASF’s exhibition stand. BioTuf compost bags 
are being utilized in organic diversion programs throughout 
the US and Canada. As compared to other biodegradable 
compost bags Heritage’s BioTuf has a much greater load 
capacity and is more economical in price. Heritage Plastics, 
a division of Heritage Bag Company also exhibited at the 
NPE reporting rapid sales growth of BioTuf compound to 
many private extruders in US and Canada. Heritage’s BioTuf 
compound was designed to process on conventional PE 
extruders with extremely high line/production efficiency. 

  www.heritage-bag.com

1 American Society for Testing and Materials

At the exhibiton stand of Ecopur, Mexico 
ecological polyurethane was the subject. 
While castor oil is well recognized as the 
one and only 100% natural polyol as a raw 
material for polyurethane, Ecopur go one 
step further: They offer polyester rigid 
polyols based on soy bean oil and PET-
resin with a variety in the characteristics 
fitted to different applications. 

  www.ecopur.com.mx

Rejuven8™ is one of the 
products presented by Spartech 
Corporation of Clayton, 
Missouri, USA. Made from 99% 
NatureWorks PLA, Rejuven8 is 
a custom sheet and rollstock 
product specifically developed for 
thermoforming applications. It has excellent clarity and die 
cutting characteristics and is relatively easy to thermoform 
and RF (radio frequency) seal. Its unique properties, however, 
also allow it to function well for many printed applications, 
as the company states. Rejuven8 is very well suited for food 
packaging, drinking cup, and tableware applications.

The other product, Rejuven8Plus™ made from 95% 
NatureWorks PLA, was specifically developed for graphic 
art and printed applications although it also works well 
in most thermoforming processes. The unique alloy 
material has performance enhanced physical properties 
over standard PLA with impact properties similar to PET. 
Through secondary processing, Rejuven8Plus can be made 
to have raised „heat resistance“ properties to well over 65°C 
versus the 40°C - 50°C maximum temperature resistance 
possessed by standard PLA material. Typical applications 
for Rejuven8Plus are consumer packaging, gift and phone 
cards, and plant tags. 

  www.spartech.com

Hallink, based in Cambridge, Ontario, Canada, provides 
complete turnkey solutions for PET and PLA bottle makers 
and bottlers throughout the western hemisphere and around 
the world. From specification, installation and training, to 
fully-tested production and after-market service, Hallink is 
a single source for state-of-the-art, moulds, change parts, 
SBM and injection 
moulding machines 
for PET and PLA. 

  www.hallink.com

Metabolix, Cambridge, Massa- 
chusetts, USA uses sophisticated 
biotechnology to produce plas-
tics materials from renewable 
resources. Metabolix is a world 
leader in applying the advanced 
tools of metabolic engineering and 
molecular biology to efficiently pro-
duce PHA (polyhydroxyalkanoates) 
Natural Plastics in microbial systems. The company has a 
strategic alliance with Archer, Daniels, Midland to produce 
these innovative materials via fermentation. Metabolix’s 
second platform technology, direct production in non-food 
crop plants such as switchgrass, is under development. 

  www.metabolix.com

PSM North America presented Plastarch Material 
(abbreviated PSM), a biodegradable resin made from 
corn starch. PSM consists of more than 80% corn starch, 
and it can completely return to nature after being used. 
PSM raw material and finished goods are ideal for a wide 
variety of applications including food packaging, industrial 
packaging, medical products and disposable items. 

  www.psmna.com



Special

Shopping bags made of plastics is certainly a field of application with a huge 
potential for bioplastics. Reusablebags.com estimates 500 billion to one 
trillion plastic bags are consumed worldwide every year. In the USA alone, 

an estimated 12 million barrels of oil are required to produce the 100 billion bags 
consumed annually. In Germany about 80,000 tonnes of plastic resin are convert-
ed into shopping bags each year. Up to now, just a small amount of these bags are 
made of plastics based on renewable resources and compostable plastics.

Different reasons, such as littering in some countries, the attempt to support 
the agricultural industry or simply to support sustainability in others, lead to dif-
ferent approaches in legislation.

Legislative attempts

In some of these countries taxes on shopping bags have been introduced. In 
March 2002, the Republic of Ireland, for example, became the first country to 
introduce a plastic bag tax, or PlasTax. Since 2003 a law in Taiwan requires res-
taurants, supermarkets and convenience stores to charge customers for plastic 
bags and utensils.

Other countries that have banned or have started a discussion to take mea-
sures discouraging the use of plastic bags include Australia, Bangladesh, Can-
ada, Scotland, Italy, South Africa, Kenya, Mumbai (formerly Bombay), India and 
Tanzania.

In France, large supermarket chains like Auchan or Leclerc started to stop giv-
ing out plastic bags for free – a first step to reduce the number of plastic bags. 
15 billion plastic bags were used in France in 2003, declining to 12 billion in 2004 
and 9 billion in 2005. 

Late last year, the lower house of the French Parliament passed an amend-
ment to an agricultural provisions bill, which initially intended to ban all plastics 
packaging by 2010 unless made from biodegradable materials. The amendment 
was later modified in the French senate, so that now by 2010 all supermarket 
plastic checkout-bags have to be made of biodegradable material. 

This legislative measure “has already created a noticeable impetus for mar-
ket development”, says Stefano Facco, as representative of Club Bioplastique in 
France. He stated that the French agricultural and local industry will increasingly 
profit from this legislation. He gave encouragement to follow this example and 
develop further initiatives to support the market introduction of bioplastics at both 
European Union and member state level.

With all these activities in mind, one should not forget the initial idea behind the 
plastic shopping bag. A consumer shall be able to go out for shopping without any 
provisions made to carry his or her purchases home. Otherwise, the old shopping 
basket or tote would be the most economical solution.

Shopping bags –           a big opportunity 

Photos: BASF
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Special

Bioplastics on the advance

Shopping bags made of bioplastics are clearly on the advance. 

BioBag International as. (formerly Polargruppen), headquartered in Askim, 
Norway, for example produces and sells several million shopping bags made of 
Mater-Bi material per year worldwide. In addition to two manufacturing facilities 
in Norway and Belgium (in close cooperation with Jemaco NV) BioBag is present 
in 18 countries. Jorn Johansen of BioBag is convinced that biodegradable bags 
(shopping bags as well as waste bags and other film products for agricultural and 
technical applications) is becoming an important part of their business.

The German company Holm Folienverarbeitung, is one of the suppliers with the 
biggest number of bioplastic shopping bags produced in Germany, as H.M. Holm, 
owner of the company says. This pioneer in this business has already been pro-
ducing biodegradable plastic bags for 15 years, including some export activities to 
The Netherlands, Australia and the United Arab Emirates. 

Most of Holm’s bags are not the lightweight single use checkout bags as they are 
found in many countries. In Germany, the heavier reusable bags are much more 
common. “Even if these bags made of bioplastics are more expensive than fossil 
based plastic bags, many of our customers like the benefit of these bags being 
used as a conveyor for marketing messages” as H.M. Holm comments. A very suc-
cessful bag is the so-called “Happy Bag” in close cooperation with natura packag-
ing, that shows a photograph of fresh strawberries on one side and an empty field 
on the other, where e.g. small shops such as farm greengrocery stores can print 
their own logo. One big customer of biodegradable bags is the outdoor equip-
ment supplier “Globetrotter”. Customers of its six stores in Germany carry home 
their purchases in biodegradable bags made by Holm. Ditmar Bosecke, Head of 
Marketing at Globetrotter says: ”Our customers very much like to be outside, they 
love nature and act responsible to the environment. So the availability of bioplas-
tic bags offered us a good opportunity to do something in this respect as well.” 
Globetrotter asked their customers in an internet poll about their opinion and as 
the result was overwhelming, Globetrotter decided to introduce shopping bags of 
biobased and biodegradable plastics right away. Globetrotter does not charge any 
money for these bags.

An Indian example

When Perses Bilimoria, founder and CEO of Earthsoul India, launched shopping 
bags made of Mater-Bi in India in 2001, hardly anybody wanted to believe that this 
could be a success in a developing country like India. 

Today Earthsoul sells in excess of 300,000 shopping bags annually in India, certi-
fied according to EN 13432. Even if this number is small in comparison with the 
total number of plastic shopping bags being used in the country, “Earthsoul is cre-
ating an awareness and a special experience around the values of conservation, 
sustainability and dignity for the elements of nature for the customers who use an 
Earthsoul bag,” says Perses Bilimoria. 

Shopping bags –           a big opportunity 
for bioplastics

Photo: natura packaging

Photo: BioBag International
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  www.biobag.no 
www.holmfolienverarbeitung.de 
www.naturapackaging.com 
www.globetrotter.de 
www.chameleonpackaging.com 
www.earthsoulindia.com

Photo: Chameleon

Most of the customers are organic food markets, high-end pastry and delica-
tessen shops, liquor stores, deluxe hotels and spas. Perses Bilimoria believes 
that although this certainly is still just a niche market, these are customers 
who are decision makers in the corporate world and the message is clearly 
understood in terms of good green governance and sustainable environmental 
practices.

With a growing population of almost 1.4 billion (more than China), by 2025 
India will have a mature market for bioplastics based on renewable natural 
raw materials such as corn starch, which can be easily sourced from within 
the country. 

In addition, Perses Bilimoria has been instrumental in convincing the Bu-
reau of Indian Standards (BIS) to implement and follow the guidelines of EN 
13432 and ASTM D 6400-99 for bioplastics in India, together with adequate 
compost labelling protocols. India shall shortly adopt the equivalent to the new 
ISO 17088 or EN 13432.

Perses Bilimoria is somewhat concerned however about the fact that India 
– like Europe – is facing the problems of oxo-degradable and additive based 
synthetic polymers, saying that they are “flooding the market in disguise as 
“biodegradable bags”. India is a very price sensitive market and most people 
are not educated on the aspects of biodegradability and compostability, thus it 
becomes very difficult to convince buyers about the difference between an EN 
13432 certified product and those that are only degradable,” Perses says. 

Shopping totes – the fashionable style

Shopping bags made from renewable resources can also be completely dif-
ferent. Chameleon Packaging, a Division of Design & Source Productions, Inc., 
New York, for example, offers tote bags made of the PLA fibre material Ingeo™. 
Chameleon Packaging began developing samples with NatureWorks Ingeo fab-
rics in 2004, but realised that most fabrics were developed only for the garment 
industry, making them typically too soft for application in bags. The backbone 
of Ingeo has been so supportive, that NatureWorks has offered opportunities 
to discuss development for new fabrics that would be more suitable for bags. 
The few projects specified with Ingeo typically obtain much, but the average 
customer has not wanted in the end to pay the difference in material costs. 
“But as the costs come down and such bags become more competitive and give 
the opportunity to use better materials, there will be more and more inquiries, 
and that will turn into more projects,” says Nicole Smith, environmental direc-
tor of Chameleon Packaging. The customers need time to recognise that the 
material will still be around, be consistent, have enough production output to 
meet their needs, and be reliable in a few years time, as well as good for the 
environment. Chameleon Packaging’s commitment to sustainable materials is 
steadfast, and it is convinced that Ingeo has a large potential for its current and 
future customers. “Overall,” says Nicole, “I believe the non-woven material has 
the greatest potential. Non-woven bags have become really popular in all of the 
sustainably focused shops and stores”.

Conclusion

These are just a few examples of the successful introduction of bioplastic 
shopping bags. 

Shopping bags made of bioplastics can definitely not solve all the problems 
connected with plastic bags. Littering, for example, is more a question of edu-
cation than of the material. The effect of bioplastic bags on the killing of marine 
life in the oceans, if there is any, is not yet been sufficiently researched. But 
their advantages surely offer a market potential in the months and years to 
come.

“We go for environment protection. 
That’s why the frog goes for us” 
Photo: natura packaging
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Processing

Twin Screw 

Extrusion Systems for 

Biobased Resins 

Article contributed by Charlie 

Martin, American Leistritz Extruder 

Corporation, Somerville, NJ, USA

H i g h 
speed, energy 

input (HSEI) twin screw ex-
truders are emerging as the manufactur-

ing methodology of choice to process bio-based renew-
able materials. Applications include compounding, reactive 
extrusion, devolatilization and foaming. The final product can 
be a pellet to facilitate accurate and consistent feeding of sec-
ondary processes. There is also a trend to bypass the pelleti-
zation step and to produce a film, fiber, sheet or profile from 
the twin screw extruder. This is referred to as direct extrusion. 
Although similar to traditional plastic processes, there are 
subtle differences that take into account the heat- and shear 
sensitivity of bio-based polymer compounds. 

HSEI twin screw extruders are starve fed with the output rate 
determined by the feeder(s). Feeders meter solids (pellets/
fillers, etc.) or liquids (including supercritical CO2) into the HSEI 
twin screw extruder. The extruder screw RPM is independent 
and is used to optimize compounding efficiencies. Because 
the pressure gradient is controlled and can be designed to 
be zero at specific locations in the process section, materials 
are easily introduced into downstream barrel sections by a 
side stuffer that “pushes” fillers (calcium, talc, etc.) into the 
extruder. Downstream side stuffing is especially beneficial 
for shear sensitive fillers, such as woodfiber or starch. The 
controlled pressure profile also facilitates venting to remove 
moisture and other volatiles that are inherent with many bio-
based formulations. By utilizing multiple vents, it is possible 

to remove 20% (or more) volatiles.

HSEI twin screw extruders process materi-
als bounded by screw flights and bar-

rel walls. Screws are segmented 
and assembled on splined 

shafts. Barrels are 
also modular, 

and uti-

Leistritz Bio-Screws
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lize liquid cooling.  A typical process length to 
diameter ratio (L/D) is 32 to 48, with up to 60 
L/D (or more) being possible to facilitate reac-
tive processing and/or multi-stage devolatiliza-
tion. The motor inputs energy into the process 
via rotating screws that impart shear into the 
materials. 

Segmented screws/barrels, in combination 
with the controlled pumping and wiping 
characteristics of the HSEI twin screw extruder, 
allows screw/barrel geometries to be matched 
to the process tasks. Solids conveying and 
plastication occurs in the first 1/3 of the 
process section. Screw elements for mixing 
and devolatilization are then integrated into the 
design. Discharge elements finally build and 
stabilize pressure to a die. Screw designs can 
be shear intensive or passive based upon the 
materials being processed. For instance, the 
early portion of the screw design can be shear 
intensive, if required for alloying, and the latter 
part less aggressive to accommodate the shear 
sensitive nature of many bio-based fillers or 
additives.

Strand or die face cut pelletizing systems 
can be mated to the HSEI twin screw extruder 
to make pellets.  Cooling may be in air or 
water, depending upon the composition of 
the formulation. Pelletization facilitates the 
consistent feeding, transport and packaging of 
the pellets to a single screw extruder or injection 
molding machine. 

As previously stated, HSEI twin screw extruders 
are also used to combine compounding/
devolatilizing with direct extrusion of sheet, 
film, fiber, laminates, profile and other extruded 
products. Typically, a gear pump or screw pump 
is attached to build and stabilize pressure to the 
die. The system utilizes a PLC to implement a 
pressure control algorithm program to maintain 
a constant die inlet pressure. 

Close to 100% of bio-based polymer compounds 
have been processed, at some stage, on a HSEI 
twin screw extruder. It is important to also 
recognize that the HSEI twin screw extruder is 
just another tool, albeit a powerful and versatile 
one, in the process. Integration of the upstream 
and downstream systems, in combination with 
the formulation, are all equally important to 
optimize the process. 

  www.leistritz-extrusion.com
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Making preforms 
for PLA bottles …

Although the name might suggest otherwise, the 
PETline injection moulding systems offered by the 
Swiss manufacturer Netstal for the production of 

preforms for plastic bottles can also be used for process-
ing materials other than polyethylene terephthalate (PET).  
This not only applies to other „fossil“ plastics such as 
polypropylene, but also to plastics made from renewable 
resources such as PLA.

PLA is an industrially compostable material that is well 
suited for the production of injection-moulded preforms 
to be used for stretch blow moulding of bottles.  The first 
such bottles have already been launched in the US and 
European markets.  PLA is characterized by very good 
transparency, high gloss and a good flavour barrier and 
has oxygen barrier properties similar to those of polypro-
pylene.

Injection moulding of preforms and strech blow moulding of 
bottles (principle); courtesy SIG Corpoplast

Nevertheless, the use of PLA for beverage bottles is cur-
rently still somewhat limited.  The available material has 
so far had insufficient creep behaviour, which has limited 
its application to non-carbonated beverages.  Since the 
stretching behaviour of PLA during the production of the 
bottle is different to that of PET, different blowing process 

Injection moulding of PLA preforms

parameters are 
required.  The 
stretching ra-
tios, on the other 
hand, are very 
similar, so that, 
roughly speaking, 
the same shapes 
as with PET pre-
forms can also be 
achieved with PLA. 
This means that 
preform injection 
moulds designed for 
PET processing can 
also be used for pro-
cessing PLA, even if 
certain compromises 
may have to be made.

While PLA was rela-
tively expensive when 
it was initially launched 
in the market, the price 
differential between PLA and PET has meanwhile dimin-
ished.  And since the price of PLA has remained relatively 
stable, the negative upward development of PET prices is 
making PLA increasingly attractive.  If the prices continue 
to follow these trends, the demand for PLA is certain to 
rise and this might even lead to bottlenecks in material 
supply.

Basically, standard equipment can be used to produce 
preforms from PLA.  Some specific characteristics of this 
material, however, require significant changes in process-
ing conditions. 

PLA processing properties

PLA has a melt temperature of approximately 145-
155°C.  Its glass transition temperature is about 55-58°C 
and its crystallisation temperature about 95-120°C.  In 
its molten state, PLA sticks strongly to textiles, wood and 
metals. 
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Since PLA is 
also a hydrophilic 
material, it must 
be dried prior to 
injection moulding.  
In this respect, the 
significantly lower 
processing tempera-
tures compared to 
PET must be taken 
into account already 
during the drying pro-
cess. 

The drying process

An existing dryer for 
drying PET can well be 
used to dry PLA.  It is 
important, however, that 
PET or other plastics do 
not contaminate the drying 
system.

The drying temperatures 
are in the range of approximately 90-100°C, and drying 
takes no longer than that of PET.  Residual moisture con-
tent of up to 100ppm is fully sufficient (compared with 50 
ppm for PET). 

The plastifying process

Not only the temperature of the drying equipment but 
also the temperature profile of the plastifying unit has to 
be significantly lower than for PET:  the feed zone is heated 
to about 180°C, while the compression and the metering 
zones are heated to approximately 210 - 220°C.  

„In our case were able to use our standard PET screw 
that has an ideal shape for avoidance of acetaldehyde for-
mation when processing PET, that it also brought to bear 
here with its advantages in low shear combined with op-
timum homogenisation“, says Stefan Bock, Manager Ap-
plication Technology PET Systems at Netstal. A specific 
Netstal program called „Intrusion“ additionally supports 

the design of the screw shape. This means that the screw, 
due to its storage of melt, can plastify continuously under 
almost the same conditions, so that the rotation speed of 
the screw remains almost constant over the entire cycle. 
This way, the melt is produced in a gentle manner and 
is very homogenous due to the conditions remaining con-
stant. This condition is of great importance, especially 
from the aspect of the addition of liquid additives. These 
additives are distributed very homogeneously in the melt 
- an advantage from which especially PLA benefits, as PLA 
can hardly be processed into hollow items without using 
additives, Stefan Bock observes.

The mould

As a rule, an existing PET mould can also be used to 
process PLA.  The material‘s stretching ratios are similar 
to those of PET; merely its density of 1.25g/cm³ is lower.  
A hot runner with needle shut-off is also suitable for PLA.  
The mould maker should satisfy himself, however, that 
operation of the hot runner at the lower temperature of 
only about 220°C does not result in leakages as a conse-
quence of the lower thermal expansion of the hot runner 
manifold bars. 

At cold mould surfaces (temperatures below 25°C), the 
PLA melt has a marked tendency to separation of lactide.  
It is therefore essential that the mould is equipped with 
a cooling system that does not reduce the temperature 
below this threshold.  While this temperature range will 
inevitably lengthen cycle times, the effect can be partly 
offset through intensive post-cooling.

The post-cooling 

As a consequence of the relatively high mould tempera-
ture of 25°C, the preforms are very susceptible to scratch-
ing and tend to stick together immediately after demould-
ing, a characteristic that is not conducive to the desired 
short cycle times. 

„Here, the unique post-cooling system of the Netstal 
systems ensures extremely good cooling of the preform 
surface“, explains Stefan Bock further.  The preforms are 
first post-cooled for one cycle by an actively cooled remov-

PLA bottles made  
with preforms from a  
NETSTAL machine
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al robot with adapted cooling sleeves. The preforms are 
then left to cool for another four cycles in the downstream 
cooling block, which is also equipped with adapted cooling 
sleeves.  The removal gripper and the cooling block can 
be cooled down to a temperature significantly lower than 
that of the mould.  The cooling sleeves employed can be 
adapted to the shrinkage desired for the respective pro-
cess.  This means that the cooling sleeves of the removal 
gripper do not need to be identical to those of the cooling 
block. The removal gripper not only provides for intensive 
cooling of the preform, but it also calibrates the preform 
to avoid any deformation.  According to Stefan Bock, the 
result is a sufficiently cooled, relatively hard and thus 
rather insensitive surface of the preform.

Improving part appearance and performance

Due to the nature of bioplastics, such as PLA, preforms 
and containers may appear yellowish.  By adding of so-
called „Anti-Yellow toner“ additives the yellow appearance 
can be significantly reduced.  When coloured containers 
are desired, creating quality aesthetics in bioplastics parts 
does not present a problem. PLA can be easily coloured 
with liquid pigments. Suppliers offer special additives, that 
bond perfectly with bioplastics. For example Colormatrix 
Bio range colours are developed with dispersion systems 
tailored to a bioplastic‘s unique characteristics. The co-
lours will incorporate quickly in the bio-polymer, resulting 
in good dispersion and inherently consistent colour.

Improving PLA processing

To counter the low IR absorption rate of PLA and thus 
increase the absorption of heat in a blow moulding ma-
chine special carbon black additives were developed. A 
specific reheat additive of Colormatrix, developed for the 
Bio range of solutions offers a good balance of coulor val-
ues and reheat properties.  Reheat values can be tailored 
to meet customer‘s specific reheat requirements with less 
impact on yellow or lightness characteristics. 

The strong tendency of PLA to stick to other surfaces 
can be positively influenced e.g. with  Colormatrix‘ Bio 
range „eze“, a process aid to assist in modification of the 
polymer surface energy.  This additive is designed to work 
at PLA‘s lower processing temperatures, improving fric-
tion and reducing processing costs. Such additives im-
prove release for injection, blow mould and box filling, as 
well as transport packing of preforms and bottles.  Further 
advantages of using such additives are reduced scratches 
and blemishes on the container surface. 

Global sustainable solutions 

Colormatrix Bio range solutions only utilize carrier sys-
tems from natural and renewable resources to work in 
harmony with PLA resulting in environmentally sustain-
able plastic products.

To study the effect of such additives, Colormatrix pro-
vided Netstal with all types of additives required. These 
additives were successfully tested and processed in the 
trial runs that were carried out jointly with Colormatrix - 
and the resulting bottles were quite impressive. 

  www.netstal.com; www.colormatrix.com

Preforms manufactured  
on a PETline 3500 with intensive 
post cooling

Processing
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Three new wellness beverages were introduced under the brand 
name “Vitamore” on 1 September by the German drugstore chain 
“Ihr Platz” (which means “your place” in English) in its more than 

700 stores. And this launch represents three premieres at a time, as all 
new products, Vitamore Beauty Drink, Vitamore Energy Drink and Vita-
more Memory Drink are presented in 0.5 litre bottles made of Nature-
Works PLA. These are the first PLA bottles in the German market. And if 
that is not enough, the caps of these bottles are also made of bioplastic. 
With a label made of paper and a starch-based glue, the entire bottle is 
fully compostable.

One year ago, Ihr Platz introduced organic food and body care products 
into its portfolio, including dairy and convenience products - not usual for 
drugstore chains such as Ihr Platz. “So it was another consequent step 
in the same direction to introduce PLA as material for our new wellness 
beverages”, says project manager Bernd Merzenich, a consultant with 25 
years of experience in bioproducts, who supports Ihr Platz in this field. 
“People, who consider health, wellness, beauty and “bio…” as important 
for them, also wish to take care for a healthy environment” he adds. “We 
sense a huge amount of appreciation for the commitment of Ihr Platz, 
because we know about all the hidden obstacles in this business”, adds 
Joeran Reske from Interseroh, who supported Ihr Platz with contacts and 
information during the development of the bottle.

Cost versus advantages

Even if PLA is still more expensive than PET, “for the order of magni-
tude that we need for the introduction phase, it is significant”, as Bernd 
Merzenich comments, Ihr Platz decided however not to put the additional 
cost on top of the sales price. The lower margin that the drugstore ac-
cepts brings benefits in the marketing aspect when introducing and pro-
moting the new product. “We assume that the customers appreciate the 
advantages of PLA, to have a material that can be 100% composted or 
incinerated with greenhouse gas neutrality”, says Bernd, “and, in addi-
tion, in our calculation we are undertaking steps to achieve exemption 
from the mandatory deposit in Germany for environmentally preferable 
beverage packaging”. 

As this is the first bottle of its kind in Germany, education of the cus-
tomers is an important subject. Ihr Platz puts most emphasis on a spe-
cially created website (www.vitamore.info), as the target group of custom-
ers is considered as having strong affinity with Internet. In addition, large 
posters at the point-of-sale, followed by special leaflets, will support the 
provision of necessary information to the public. 

First PLA bottle  
in Germany

Applications

Drugstore chain “Ihr Platz” introduces new 
wellness drinks in PLA bottles 
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