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Throughout history, natural polymers have been processed and used. The development of
synthetic resins started in the last century. In recent decades, developments have almost
exclusively been linked with polymer syntheses from petrochemicals and the introduction of
new processing techniques. The present contribution is the first description of the modern
thermoplastics processing of unmodified or untransformed natural hydrophilic polymers.
Such processing leads directly from the natural polymer to a thermoplastic material. It
opens up a new future and basis for the economic, bulk production of polymer products which
are no longer based on petrochemicals. The processed materials have a useful life and
properties but are biodegradable with natural degradation products.

1. Introduction

Except for rubber, the conventional pro-
cessing of natural polymers requires the
dissolution of the polymer or chemically
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modified polymer in water or other suit-
able solvent and the subsequent removal of
the solvent to give the final material'.
Examples are the production of fibres,
films, and thermoplastics from regenerated
celluloses and cellulose derivatives®”, and
films from gelatin®. Chemical modifica-
tion means that the material formed is no
longer a natural polymer, and the use of
a solvent with unmodified polymers
seriously limits processing speed and flexi-
bility. The solvent must finally be removed
from the polymer and the shapes of prod-
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uct which can be formed, e.g. fibres and
films, are strongly process-dependent.

With aqueous processing, drying may
be avoided if the water content of the
starting material and the end-product are
the same and remain constant during the
process. In principle, the constancy of
water content can be achieved by using a
technique which keeps the material
within a confined vol-ume. Injection
moulding is an obvious choice provided
the natural polymer plus water can be
transformed into homoge-neous melt
without excessive oxidative and thermal
degradation. Recent  investiga-tions
have shown that it is possible to pro-duce
drug containers from starch and gela-tin
in the presence of water by injection
moulding¥. The resulting injection-
moulded drug-delivery devices are not
only a step-forward in drug-delivery tech-
nology, but also in polymer processing
technology. It is the first use of elevated
temperatures to injection mould native,
unmodified polymeric materials having
high water contents into articles of stable
shape.

The injection moulding process uses the
compatibility of water and the hydrophilic
polymer and the transformation of the na-
tive structure of the polymer in the pres-
ence of water into a homogeneous melt.

2. Injection Moulding

Injection moulding is widely used for
processing thermoplastic polymers and is
sometimes used for processing thermoset-
ting materials'®. Fig. 1 illustrates the essen-
tial parts of a conventional injection-
moulding machine and Fig. 2 the stages of
a cycle in the (continuous) injection
moulding process. The state of the polymer




















