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products with natural polymers) and such products.    t  The invention
relates to a method for manufacturing products with natural polymers)
according to the preamble of claim I. Such method is known from US
5,716675. In this known method, products are moulded from a mass comprising
starch. In order to increase the flexibility and stability of said
products, polyalcohol particularly glycerin is added to said mass.
Furthermore, a coating of polyalcohol is used to amend the concentration of
softener i>7 a hinge part of said products in order to amend the
flexibility of said hinge part relative to the adjoining parts. To this
end, the coating is supplied after i 0 gelatinization of the natural
polymers in said mass in the mould, by heating the mould to a
gelatinization temperature The moulds used are baking tongs. :Furthermore,
US 5 776 38$ discloses a method for producing hinging products comprising
starchbound matrixes. In this method) a hinge is 15 provided having at
least one groove extending over the width of Said product, the moulding of
the article in a mould by heating to a galatinization temperature,
resulting in Nn article having a cellular core between an interior and
exterior skin, the interior skin having a thickness at the hinge, which is
less than the thickness of the exterior skin. After z o gelatinization the
interior skin portion of the hinge can be treated with polyol. This
publication does also disclose a method for forming Such hinge in which
less heat per unit time is imparted to the interior skin than to the
exterior skin at the hinge part. Furthermore, elastomeric castings can be
applied on the articles after gelatinization. 25 US 5,633,77`? discloses
the manufacture of articles having a fiber reinforced starchbound cellular
matrix) having an outer skin portion and an AMENDED SHEET   I ~ ~ ~V 2003
New page 2 interior forxm portion. The density of the interior foans
portion is significantly lower than the density of the blrin portions. In
this publication, vririauH organic an inorganic coatings are discised to bo
applied to sHid products after gelatinization caf the natural polymers in
the mould. 5 JP O92f3ii043 discloses a raathod for producing plastic
products in which a first, relatively hard resin tend a second, relatively
soft resin are use. Said resins axe heated such that they are molten prior
to introducai.on intr.~ the mould, after v~hich they solidify in the mould,
resulting in a product having two parts having difl`erent properties. In
this publication therefore n ~~''` l 0 Z-K injection mouldinb technique is
disclosed for producing plastic products. ~4'Q 951ZUE'i2$ discloses a
method in which a mass is introduced into a female mold of a platen set,
whereupon the platen set is closed and bxought I:a a taking temperature for
some time, buck that within the platen set) c~.~oss-linking of natural
polymers pxesent in the u~ass occurs to form ec 1 S desired Y~lown) foamy
structure. In this known method, for instance, two tray-shaped parts are
formed, interconnected by a relatively thin wall p<irt having the same
composition and structure as the walls of the tray-shaped parts. 'I`he
relatively thin wall paxt shoed function as hin~'e part for enabling
pivoting the two tray-shapeu parts relative to each oth~:r. 



2 o 'fhis itnawn method has the advantage that in a relatively simple ,i:
manner, a product c;an be obtained having an integrated hinge, T-Iowever;
such method entails the drawback that a product thus obtained has 3 brittle
structure, so that said hinge part, in particular the skin-shaped outer
layers thereof) will be liable to tear or break upon pivoting, as will the
further wall z 5 paxtr~ of this px~aduct. ~ further xn.ajor drawback of
this known method is that it necessitates long cycle times, which is
disadvantageous both c:c~stwise and environmentally. Grenerally, i.t caa be
argued that typically, with regard to produces of the present type, having
a foamy wall structure, req~.~irements are set which 3 a have hithe:rtn
pxoved to be haird ur imt~ossible to combine. ~'hus, for AMENDED SHEET   ~
~ SUN 1003 New page 3 inststnce, parts should be rigid while other parts
are desired to be flexible) Fox packing mt~texial, for instance, it applies
that it is advarita.geous that earns pa.rta thereof are shock-absorbing)
while) conversely, other parts arcs form-retaining and relatively rigid.
Also, with regard to parts of such 5 products, requirements can be set
concerning, for instance) vapor proofne5s) hardness, color, brittleness)
heat resistance and the like, which requirements have hitherto been di~eult
tca combime rnrith the reduirements imposed on other parts. Further, it is
observed that VVO 93/0d668 teRChes r~ raethod for '~ y ' l0 forming
product: f`rorn starch-containing mass. ~tt this method) the mass is heated
prior to the feed iota a mold) so that gelatinization occurs hefure the
introduction into the mold. In the meld) the product is subsequently cooled
co obtain the desired stiffneas_ The product obtained then contains ac:
much moisture as the starting mass which is tactually boiled. In this
publication, 15 no bab.i~y of the mass is involved, a that no closed akin
is obtHined. The object of the invention is to provide a method of the type
described in the proamble, in which the drawbacks mentioned of the known
mothod are avoided, while the advantages thereof are retained. To th~~t
end) a method according to the present invention is characterized by the
features 2 0 of claim 1. a'% 



a Ti. has pxovcd to be possible to manufactuxe products of the above rte
ntionod type in such a m ~tnner that the mate real prop erties) such tts
mentioned hereinabave) of different parts differ) through influencing
thereof during car after the formation of a base product. The inventiob ie
based upon 25 the surprising insight that the properties of at least parts
of said products can be influenced when, during or after tho formation of
the product, as hale Nroduct, cQrapnex~ta are added thereto, extraction
of~:ompc~nents therefrom is prevented) or, conversely) acid co:~.ponents
are extracted therefxom, Hugh that the relevant components will at lesht
parCially yield tho dasired AMENDED SHEET   7 SUN 2003 New page 4 materi~rl
properties or, respectively, the influence thereof will be reduced or
inhibited. a mAS.s applied in a method according to the present invention
is prefe.~~ably biodegradable. xn this context, "biodegradable" should at
least be 5 understood t<y mean substantially biologically degradable) at
least ~;ubstantially recyclable without particularly high environmental
harden. Further) it should <~t least also be under5toc~d to mean
compostable. '1`he use of at leasi two different masses others the
advantage that directly upon the f~rmHtion of the (base) product, material
properties are S N'ky influenced bpecifically, at least such that after
formation) each part of the product has the desired properties. Also) in
this ttxatltlex) one or more harts c~f the base product can he rendared
suitable for further processing, for inst~lnue coating or printing. ~y
finch coating) the properties of the relevant pert. c;an bo influenced even
further. m In a further elahnratiorr) a method according to the invention
is further chc~raeterizod by the features c~f claim 2. It has been found
that in a method according to the present invention) in which said first
part deviatQS in concentration of softener from the other parts of the
product, a part can be obtained whose pliability' is 2 o gr enter tha n the
pliability of the wall parts of the adjoining parts. Nloreover, such part
can be after-treated relatively easily, i#' necesbary) for instance for
further increasin~,~ the pliability. Tn this manner, a product can be
obtained which has at least one part r~rhose #lexibility is higher than
that of further parts. In a type of product described in the preamble, for
instance) the 2 5 hinging part can be designed as such first pare, to
obtain a hinging part capable of enduring a relaxively large number of
pivotal movements without damt~ge. Moreover) this yields a product of a
higher durabiliiy which vv~ill retain it.~ pleasant appearance for a longer
time. rn partecular) tear formation is prevented more e#~eetively. AMENDED
SHEET   



2 7 JUN 2003 New pale 5 In this specification) "softener" should at least
be undexstood to m~~rn an went whereby the motilit3~ of relatively long
polymor chains in thn product can be influenced) in particular be
increased. Suitable s~oftendrb can be selected depending on the composition
of the (lsio)rnass used, in 5 particular natural polymers used therein.
Further, this should also be understood to mean such a pmceseing that in
the relevant part more, at least other softener activator is obtained or
maintaiped. Preferably, at least a first part is processed so that a
relatively high concentration of softener is obtained andlor maintained
herein. In this 1 o context) "obtained" should be understood to comprise at
least migration of softener to the relevant first part from the other parts
of the product or addition of softenex fxom outside, while in this context,
"maintained" should be understood to comprise at least such processing that
the amount of sofYkner in the relevant first part does not decreabe, while
the axnaunt of 15 softener in the other prxrts of the product can in fact
decrease) or that the amount of softener in the first part. decreases less
quickly than in the other harts of the product. Combinations hereof' are
possible. Farther, at this point it is noted that thxough the use of
different masds for the .formation of different parts) other properties
mr~y be 2 0 influenced as well) while, moreover) praduet properties inay be
influenced in severll positions, fox instance hardnesses, degradability,
coloring, printability or) for instance) flexibility at closing parts ttnd
the like. These masses may differ in saftener as well as in other
components; each as fibers) polymers, additives and the like. 25 In a
further alternative embodiment of a .method according tc~ tho invc~nticm at
least said at least one first part in the mold is processed such that a
relatively low concentration of softener is obtained andor m aintained
herein, such that the flexibility of at least a portion of the xelevai:t at
least one first part is Iess than the flexibility ref parts adjoining said
part. AMENDED SHEET   Z 7 JUN 2003 New page s With such method,
additionally sigid or brittle parts can for instance 



be obtained, for instance breakig edges or the like. In a particularly
advantageous embodiment) a method ar.:c:~rding to the invention is
characterized b~.~ the features of claim 1~. a The advantage achieved by
introducing the mass into a rarald under lsrss~:ure, which pressure is
higher than atmospheric, is that, if so desired, relat.ivel~~ long, narrow
flow paths and a relatively gxeat freedom of design can be obtained) while,
moreover, a particularly suitable distribution of densities in the product
eax~ be reali2,ed. ~~"~ 1 o In particular when use is made of injection
molding technique for introducing the or sack mass into a mold) pxoducts
having the desired favorable properties can be obtained in a partiCula.rly
economical manner. hlot~eover, through suitable positioning of the
injection openings, desired, rtd.vantageou5 flow patterns can thereby be
obtai~xed) while) moreover, in a s ;~imhle manner, for instance different
masses can be introduced via dit~erent injection op6nings) and injection
pressures and speeds of different injection openings can bo adjusted to
effe~~t the desired distribution of the or each mass, the desired densities
thereof and the litre. Suitable introducing devices, positions and
pressures can, for instance, also provide for a suitable o positioning of
fibers tend polymers in) for instance, a first or further part) f~~r ~j >
~. instance in that fibers will be able td nr ient themselves in flow
direction in the case of re3t~tiwel~r long fibers andlor relatively narrow
flow paths. Introducing the or each mass into a. substantially closed mold
under suuera.tmospheric pressure moreover readily provides the possibility
,ff 2 ~ manufacturing products whose volume of mass introducsrl is greater
thaxn could be contained in a mold cavity of the female platen. Due to
relatively many fibers, the tear resistance of a product according to the
in~rentian <:an nooreover be increased. In another advantageous embodiment)
a method according to the 3 0 p rehenx inrrention is characterized b~ the
featu.~-e5 of claim xE. AMENDED SHEET   Vew page 2 7 JUN 2003 Prooessit~g
the at least one first l,~:irt afiter remov al of the productfrom the mold,
at least after the product has been substantially formed and,optionally)
baked, makes it possibte in a relatively simple manner to abtt~ina relevant
first part with properties deviating from those of further parts.In.
further elaboration, a method according to the present invention
i::characterized by the features of claim 1?.The advantage achieved by
applying a coating at least to the r eachfirst pan on at least one side
thereof, which venting comprises at least onecomponent which is active
relative to or in the relevant mass, is that iri aparticularly specific
manner, the or each relevant component can beintroduced into at least a
portion of the relevant fixs~i part. Thus) forinstance the flexibility,
water vapor proofness, rigidity) hardness Hndlorprintt~bility of the part
in question can readily be influenced. Further, it isnoter3 that it iS also
possible to use a coating tv inhibit egress of active15 components. Such
coating need not contain a~ny active component.In such method) the relevant
coating can, for instance, be sprayed,ironed or pasted onto the product or
applied thereto in another suitabh:manner, fox instance through
inmold-labelling technique. The coating canbe provided exclusively over the
or each first part, but can also cover a2 0 larger part of the product) fox
instance one or both sides of the entireproduct. `fhrougl~ suitable drying,
other properties can be locally provided for. Thus) for instance at the
location of the relevant first part, an amount of heat or another type of
energ~) such as light, can be supplied other than rmta the other parts of
the product) such that at the location of the hinge 25 part, more ~.eactive
component such as softener, softener activator or crosslinkex ingxesses
into or through the adjacent skin of the product and other material
properties are obtained, or casting properties such as hardening ar drying
are influenced at that location. Thus, fox instance, a water-based coating
or another coating with a suitable softener, in particular solvent) 3 4 can
he used as coating for starch-containing products. Through Iega strong
AMENDED SHEET   



NeGI page 8 'I 7 .JitN 2003 heating (of the ~:c~ating) near a flexible
part, such as a hinge part, than at a distance therefrom) mare water :xs
softener or as softener activator can be provided for in the relavant part
than in the other p~srts, which, moraovar, can optionally 6e ratained
therein by the coati>l;. In a further alternative Embodiment, a method
accoxding to the invention is characterized by the features of claim 18. By
covering W least parts of the product which adjoin the relevant first part
prior to the application of the first coating, parts other than the
relevant first p:art are readily prevented frvm coatzcting the first
coating. :, t;~r~,~ 1 o Thus) the tax etch active c;oniponent firom the
fixst coaxing will only be applied to tha relevant first part, or at least
result in a change of the material properties thereof. Covering the parts
adjoining the fixst part is preferably achieved by applying thereto a
second coating wvhich is at least substantially 15 impexmeable to the
active components, such xs snftenear from the first coating. Preferably,
tis hec:c~nd coating, a coating is used having s~ relratively high hardness
and high resistance to moisture. In particular when the second coating is
substantially i:axpermeable to the components me~ltioned, the advantage
achieved is that the first coating can readily be applied to the 20
product) covering at lertst parts of the sec.,ond coating and the or each
first <~, part. 'this clearly simplifies the application. Preferably, the
first coating is relatively flexible) se~ch that tearing of the first
coating upon movement of the first part is at least substantxall;
~prevented. ~'he aW rantage thus achieved is that even when breakage vc;
curs 25 in the core of a first part, the parts connected to the relewa~G
first part are held together) at letxst by said first coating. This effect
will al3o occur when only the fiirst coating is used. In an ado antageous
further elabortxtion, q method according to the invention is characterized
by the features of claim 2~. AMENDED SHEET   Z 7 JUN 2003 Dlew page 9 The
advantage achieved through the provision of at least one recess in the
hinge part, at least a local thinning f the relevant hinge pam, is that the
resistance to bending is at least locally reduced in the hinge part, while,
moreover) tensile and compressive forces in respectively the oute.t and
inner 5 skin of the hinge part upon pivoting of the parts connected thereto
relative to each other) are reduced. In this xeapect, it is preferred tht~t
at least nne r ecess extend over the ~uvidth of the hinge part) preferably
orer bubstantially the full width thereof. By providing several recesses,
this effect is enhanced. Providing a recess when a hinge part has said
ccrncentxatioa of 10 softener) by pressing a suitable (mold) part therein)
offers the advantage that deformation of a relevant part of the hinge part
is posr>ihle in a relatively. simple manner without involving tearing of at
least the skin of the relevant product part. A..s a rer~ult, ~~ clobod skin
is also retained in and adjacent the relevant recess. 15 Through the
inclusion of boftener in the hinge part, such that it is :substantially
prevented from flowing away to parts adjoining the hinge part, a
relativel~Y high concentration of the relevat softener in the hinge part
can readily be obtained andJor retained. Through the use of softener of a
relatively high ~riscosity and/or a relatively great molecular size andlor
a 2 0 low vapor pressure, flow of the relevant softener is readily
prevented, at least braked. 4f course, this can also be achieved through
the use of ~a softener which is retained relatively strongly by the
material of the hinge part, for instHrxc;e through adhesio~a or cohesion. .
At least partial compres~sic~n of the hinge part prior to andlor during
gelatani~er~tion ar~dlor cross-linking of the natural polymers offers the
advantage that at least a number of cell walls are broken, while, m~rewc:r,
other cell formation will occur and) for instance, sxaaller cells and a
highor denr~ity will be obtained. Thus, for instance, the density and the
flexibility of the hinge part will suhstantially be determined by the skin
of the hinge o part, morn than by the intermediato core. Also) in this
manner, there ie AMENDED SHEET   Ntw page 9a 7 ! N 2003 



obtained a hinge part having a higher flexibility than the adjacent parts.
In particular when, moreover, the softener andlor blowing agent in the
hinge part is adjusted in nature andlor concentration) a particularly
advantageous, flexible hinge paxt is obtained. It will be understood that
in this or a ~'~ c:oxnparable manner, the proper'tie:~ of other parts of
products ct~n also he adjusted, for inst~noe for Iocal compaction. The
invention further relates to a product having a foamy) blown Structure,
charma,eri~ed by the features ~.~f claim ~7.. Such product offers the
advantage o being environmentally 11) advantageous, while it has optimal
propexties for each part. Moreover, such product can be manufactured
relatively quickly and simply) sa that it can be obtained from preferably
replaceable raw materials in a particularly ec;onoznic m ~t nner. products
according to the in~rention are preferab 1_y biode gr adable. By providing
at least oxze recess, in particular one or more groove;; 1~ extending in
the width of the hinge part, the flexibility of the hinge part iy inc;
rer~sed even further) while) moreover, hinge lines are defixied. By
providing these on the inside of the hinge part, ate advantageous
distribution of force: vn the hinge part is obtained upun pivoting, While,
moreover, a pleasant appearance ins maintained. zU The invention further
relates to a mass and to a coating in particular for '~ F' ~``'~''` use
with a methe~d or for a px~nduct according to the invention) and to an
injecticnn molding apparatus therefor. Further advantageous ernhodiments of
a tu.ethod, product) use, coating and mass are given in the subclaims and
will be Further specified in the 2;i fcillawing spec:ifit;atiozt az~d
examples. In the drawings: Fig. 1 shows a package) in puxticular a
so-called clam shell as hamburger package, manufactured with a method
according to the present invention; Fig. lrll schematically shows a cross
section of a wall of a product 3~ according to the invention; AMENDED SHEET
~s y~s~:r; ,51Y .,~~,;t ~yr j`:ln.,.;r~, , _ . :~..Nt- .   2 7 JUN 1003 WO
00139214 PCT/NL99100; 10 Fig. 2 shows a frustoconical container in the form
of a coffee cup, manufactured with a method according to the present
invention; Fig. 3 shows a portion of a package, in particular an inner
package packing products, manufactured with a method according to the
present 5 invention; Fig. 4 schematically shows a female mold part for the
formation of container according to Fig. 1 from at least two masses; Fig. 5
schematically shows a portion of a female mold for the formation of a cup
according to Fig. 2 from at least two masses; 1 o Fig. 6 schematically
shows a female mold part for the formation o inner package according to
Fig. 3 from at least two masses; Fig. 7 schematically shows a container
according to Fig. 1, clamp 



at the hinge part, for applying a coating; and Fig. 8 schematically shows a
portion of a container according to F 15 1, in cross section, in which
covering means for the hinge part are provi during drying. In the
specification and the Figures, identical or corresponding p have identical
or corresponding reference numerals. The exemplary embodiments shown of
products are given as example only and should 2 0 way be construed as being
limitative. Fig. 1 shows, in open top plan view, a container 1 according to
tl invention, manufactured as a fast-food container) which is usually refe
to as, for instance, clam shell. This container 1 comprises a bottom par
and a cover part 4, interconnected by a hinge part 6. The container 1 i 2 5
manufactured by injection molding or compression molding) utilizing 1
molds. These techniques will be discussed in more detail hereinbelow. The
bottom part 2 has a bottom 8 and outwardly inclined bot longitudinal wall
parts 10 extending therefrom. The cover part 4 has ;   ~ ~ ~uN Zoo3 WO
00I39214 11 PCT/NL99/00817 an adjacent cover longitudinal wall part 14a.
Provided along the other three cover longitudinal wall parts 14, along the
free longitudinal edge thereof, is a closing edge 16 which, when the
container 1 is closed, falls partially over the bottom longitudinal wall
parts 10. The bottom longitudinal wall part 5 10b opposite the hinge part 6
is provided with an outwardly extending lip 18 which, when the container 1
is closed) can be received in a recess 20 provided in the closing edge 16
opposite the hinge part 6. The hinge part 6) the lip 18 and the closing
edge 6 are integrally formed with the bottom part 2 and the cover part 4
and all have a blown, foamy wall structure, as shown z o schematically in
cross section in Fig. 1A. The wall 22 has a core 24 of relatively large
cells having, on either side thereof, a relatively compact skin 26 of
relatively small cells. Such product is, for instance, described in
international patent application PCT/NL96/00377, to be further mentioned
hereinbelow and incorporated herein by reference. In Fig. lA, a coating 15
layer 28 is shown on either side of the wall 22. However, it will be
understood that a coating 28 may also be provided on neither or only one
side of the wall 22) while there may also be provided several layers of
coating on one or both sides) as will be described in more detail
hereinbelow. A container according to Fig. 1 is preferably completely
biodegradable, 2 o thermally relatively well insulating, manufactured from
materials allowed by the FDA and, moreover, preferably relatively well
resistant to at least water, fat and/or oil and raised temperature,
circumstances that may occur when used as fast-food container. However,
this only serves as an example 



and containers may be designed in comparable manners, with other 2 S
properties, depending on the desired field of application, as will be
discussed, inter alia, with reference to the examples. The container has a
bottom face having a length of 9 cm and a width of 8 cm. The vertical walls
have a height of 3.5 cm and are directed outwards at an angle of 7 degrees.
The wall thicknesses were averagely about 1.5 mm.   ? 7 JiIN 2003 WO
00I39214 PCT/NL99/00817 12 Fig. 2 is a perspective, schematic view of a cup
30 according to the invention, comprising a bottom 32 and, extending
therefrom, a slightly outwardly inclined longitudinal wall 34, which is
provided, on the free longitudinal edge remote from the bottom, with a
slightly projecting rim 36. 5 The cup has a height of 9 cm, with a bottom
diameter of 4 cm and a wall inclined outwards through 4 degrees. Fig. 3 is
a perspective top plan view of a package part, in the shown embodiment for
packing a telephone. In the description, this will be referred to as
telephone tray 40. The telephone tray has two receiving cavities 42, 44, l0
interconnected by a recess 46 and surrounded by an irregularly shaped
longitudinal wall 48. The product is substantially relatively thin-walled,
but may, for instance, be provided with thickenings or the like for
obtaining additional firmness. Preferably, the cup according to Fig. 2 and
the telephone tray according to Fig. 3 have a wall whose cross section is
15 comparable with that of Fig. 1A and are formed by injection molding or
compression molding. However, it is also possible to manufacture such
products from, for instance, pressed paper. Fig. 4 schematically shows a
female mold half 60 for manufacturing the container according to Fig. 1 by
injection molding from 2 o at least two masses. For this purpose, on either
side of the mold half part 6a P~~~ s forming the hinge part 6, there is
provided a first injector 62. The injection directions of the two first
injectors are widthwise in respect of the hinge part. Second injectors 64
are provided in such a manner that they respectively open into the mold
part 2a forming the bottom part 2 and into 2 5 the mold part 4a forming the
cover part 4) opposite the mold part 6a which forms the hinge part. During
use of such a mold, for instance, a first mass is introduced into the hinge
part-forming mold part 6a by means of the first injectors 62, whereupon a
second mass is injected into the bottom partforming mold part 2a and the
cover part-forming mold part 4a respectively 3 o by means of the second
injectors 64, such that at the longitudinal edges of  



2 7 ~U~d 20U WO 00I39214 13 PCT/NL99100817 the hinge part-forming mold part
6a, the two masses fuse together. The first and the second mass preferably
provide for different properties. in particular) a relatively flexible
hinge part is formed from the first mass) possibly in cooperation with a
coating 28 to be applied thereto, while the 5 bottom part 2 and cover part
4 will be formed so as to be relatively stiff, again possibly in
cooperation with the or each coating 28 to be applied thereto. Of course,
the position where the masses fuse together may also be chosen to be
different, while, moreover, several masses may be used as well) for
instance different masses for the bottom part, the hinge part and the 1 o
cover part, again for obtaining different properties. Also, the same mass
may be introduced by the different injectors at, for instance) different
injection pressures, for obtaining other product properties. Fig. 5
schematically shows a part of a female mold half 70 for forming a cup
according to Fig. 2, with first injectors 72 opening into the part 36a 15
which forms the rim 36, while a second injector 74 opens into the center of
the mold part 32a which forms the bottom 32. Thus) different masses can be
used for the rim 36 one the one hand and the bottom and the longitudinal
wall 34 on the other, comparable with the manner as described with
reference to Fig. 4. 2 o Fig. 6 schematically shows a part of a female mold
half 80 for forming a telephone tray according to Fig. 3) with a first
injector 82 opening adjacent the center 85 of the bottom 89, while second
injectors 84 open adjacent the corners 85 of the mold part 86a forming the
edge 86. Thus, different masses can be used for the corner parts 85 on the
one hand and the further edge 2 5 parts 87, the bottom 89 and the
longitudinal wall 48 on the other) comparable with the manner as described
with reference to Fig. 4. It will be understood that by means of the molds
of the type as shown in Fig. 4, 5 or 6, other properties of product parts
can also be adjusted, for instance density, flexibility, hardness,
looseness, color and optionally even 3 0 taste and smell. Also, the surface
properties thereof can be adjusted, fox   WO 00I39214 PCT/NL99/00817 14 ~ 7
J U N 2003 instance in smoothness, surface tension and the like, and in a
comparable manner, other products can be manufactured. In a mold according
to the invention) slides or like moving parts can be employed in a suitable
manner, with which) for instance) compartments 5 in the mold can be
separated at least temporarily. In that case, during use, different masses
are introduced into the compartments on either side of such slide, and/or
at different pressures, and the slide is pulled away when sufficient curing
of at least one of the masses has been effected to prevent mixing. Also,
such a curing can be effected, prior to the removal of the slide, 



1 o that only clinging of the masses is obtained or that they only abut
against each other, without bonding. It will be understood that normal
provisions have been arranged for letting off excess pressure. In
particular during the formation of packaging products, as shown in 15 Fig.
3, it is advantageous when the outer surface of the product is smooth, in
that this will involve, during use, little friction between the inner
package and, for instance, an outer box or intermediate packages, which
will prevent wear. Moreover, it is advantageous when the products for
coating have a relatively smooth surface, which enables clearing them from
the mold in a 2 o simple manner) also in the case of relatively complicated
molds or relatively small clearance angles. For this) the use of release
agents, such as silicone oil, stearate or wax) is advantageous. Fig. 7 is a
schematic, perspective view of a container 1 according to Fig. 1) clamped
in at the hinge part 6 by means of a clamp 100. The clamp 2 5 100 comprises
a top clamp part 102 and a bottom clamp part 104 whereby the top side and
the bottom side respectively of the hinge part 6 are covered completely. In
this condition) by means of, for instance, a spray device, of which in Fig.
7 the nozzle 104 is shown, a coating can be applied to the container 1
two-sidedly, which coating will only bond to the bottom part 2 3 0 and the
cover part 4, not to the hinge part 6 covered by the clamp 6. Thus,   WO
00I39214 PCTINL99I00817 15 2 7 JUN 20Q3 the hinge part 6 is readily kept
clear from said first coating, such that after removal of the clamp 100, a
second coating can be applied to the container 1. This second coating will
only contact the mass from which the container 1 is formed on the hinge
part F, not in the bottom part 2 or the cover part 4, as 5 these are
covered by the first coating. As a matter of fact, the same clamp 100 can
be used during drying of the container 1, for instance with hot air)
infrared or like radiation source, with the clamp 100 providing for reduced
heating of the hinge part relative to the other parts. As a result, water
will escape from the bottom part 2 and the cover part 4 faster than from
the 10 hinge part 6. Moisture, in particular water) will function as
softener, at least as softener activator in the hinge part 6) as a result
of which the hinge part 6 will be considerably more flexible than the
bottom part 2 and the cover part 4. In this respect, it is preferred that
next, after removal of the clamp, a coating be provided over the container,
at least on the inside, such 15 that water is at least largely prevented
from possibly disappearing from the hinge part as yet. Fig. 8 shows an
alternative manner of covering the hinge part 6 during drying of the
container 1 and/or a coating 28 applied thereto. At 



some distance above the hinge part 6, in which recesses 7 are provided, a 2
o plate 106 is provided which covers the hinge part 6. The plate may be ~-
' wholly or partially impervious to the radiation 110 coming from a
radiation source 108, for instance a heat radiation source, an infrared
radiator) blowing means for hot air or the like. It will be understood that
said radiation 110 will not reach the hinge part 6 or will do so at least
less 2 5 intensively, so that the bottom part 2 and the cover part 4 will
dry faster than the hinge part 6. In the above-mentioned manner, this
results in a particularly flexible hinge 6 and stiff bottom part 2 and
cover part 4. If necessary, other parts of the container 1 may also be
covered completely or partially, in a similar manner, for instance the lip
I8 and/or the 3 0 longitudinal edge 16 adjacent the opening 20) to be able
to effect a better   WO 00I39214 16 PCT/NL99/00817 2 7 JtJN 2003 closure.
The recesses ? offer the advantage that the pliability of the hinge part 6
can even be further improved, tensile stresses in the skin 26 of the wall
22 and in the coating 28 are reduced and, moreover, the position of primary
bending in the hinge part 6 is defined reasonably clearly. 5 It will be
understood that different degrees of drying of parts of products may also
be provided for in another manner. Thus, for instance in a package
according to Fig. 2, corner parts may be dried more slowly, in order to
increase the flexibility and shock absorption power thereof. In the
examples described hereinbelow, use is made of a number of base 1 o recipes
for masses from which the base products are formed. These will be cited in
the product examples by reference to Roman numerals. In so far as injection
folding techniques are used, reference is made, as an example, to
international patent applications PCT/NL96/00377 and PCT/NL96/00136, which
are understood to be incorporated herein by reference. Similarly, use 15
can be made of extrusion techniques described in said patent applications
and of other, comparable techniques. In so far as baking molds are
mentioned in this patent application, for forming products according to the
invention, international patent application PCT/NL95/00083 is referred to
as example, which is understood to be incorporated herein by reference. In
2 o the masses used, little to no pre-gelatinized natural polymers are
used, in particular less than 5, preferably less than 3 wt.%, so that
relatively long, narrow flow paths can be used in the mold. As a matter of
fact, this last remark holds for any mass that can be used according to the
invention. In the examples described of masses used, use is made of, inter
alia, 2 5 the components given in Table 1.   WO 00I39214 



PCT/N1.99/00817 17 ~~S Table 1: Mass components: silicone HY oil hydrocarb
95T china clay spec hydoxyapatite xanthan gurn guar gum cellulose
impregnated cellulose viscose hemp dicera 10102 calcium stearate solvitose
starch P 10X glycerol cartasol K-RL sodium bicarbonate dextrin polyethylene
glycol 2 7 JUN 2003 Supplier: OSI benelux SA Omaya Caldic chemie Merck
Danby food ingredients Pomona b.v. Spencer Chemie Spencer Chemie Spencer
Chemie Spencer Chemie Paramelt Riedel de Haan Avebe Avebe Merck Clariant
Merck Merck Merck As natural rubber, pre-vulcanized latex ML-100 was used,
supplied 5 by Wurfbain. In the coating examples described, use is made of,
inter alia, the components given in Table 2:   WO 00/39214 18 5 10 15 20
Table 2: CAP504.2 HTI9102M Composition: 



Cellulose acetate propionate Synthetic wax HTT19102rp Paraffinless synt.wax
IP12 Isopropyl alcohol ET1 Ethyl alcohol DVL9012.0.41 Acrylate binder GH052
PCT/NL99/00817 2 7 JUN 2003 Supplier: Eastman Chemical Hopton Technologies
Hopton Technologies** Exachem Exachem Akzo Nobel P.P.G. * For GH052, a
patent has been applied for by or at least on behalf of P.P.G., which
patent application is understood to be incorporated herein by reference. **
HTI19102rp is a variant of the synthetic wax HTI19120M, which contains no
paraffin and is fully repulpable. For the rest, this variant is applicable
in exactly the same manner as HTI10192M, with the same results. Mass A was
prepared by mixing 1000 g of potato starch in the abovedescribed manner
with 2 g of hydroxyapatite, 75 g of china clay spec, 75 g of hydrocarb.95T,
2 g of xanthan gum, 8 g of guar gum and 120 g of cellulose fiber (white) of
about 2.5 mm. This was mixed with 1500 ml of mains water in which 22 ml of
silicone oil HY was dissolved, and was stirred into a liquid mass. From
this) 100 g was taken, which was subsequently mixed with 15 g of glycerol,
2 g of cartasol K-RL and 4 g of polyethylene glycol. Mass B was prepared by
mixing 1000 g of potato starch in the abovedescribed manner with 2 g of
hydroxyapatite, 75 g of china clay spec, 75 g of   WO 00/39214 19 Z 7 JUN
2003 hydrocarb.95T, 2 g of xanthan gum, 8 g of guar gum and 120 g of
cellulose fiber (white) of about 2.5 mm. This was mixed with 1500 ml of
mains water to which 22 ml of silicone oil HY was added, and was stirred
into a liquid mass. 5 Mass C was prepared by mixing 1000 g of potato starch
in the above described manner with 2 g of hydroxyapatite, 75 g of china
clay spec) 75 g of hydrocarb.95T, 2 g of xanthan gum, 8 g of guar gum and
Z20 g of cellulose fiber (white) of about 2.5 mm. This was mixed with 1500
ml of mains water and stirred into a liquid mass. From this, 100 g was
taken, to be 1 o subsequently mixed with 15 g of glycerol, 2 g of cartasol
K-RL and 4 g of polyethylene glycol. A base product manufactured from mass
C had a surface tension of 44 dynelcm. Mass D was prepared by mixing 1000 g
of potato starch in the above described manner with 2 g of hydroxyapatite,
75 g of china clay spec, 75 g of 15 hydrocarb.95T) 2 g of xanthan gum) 8 g
of guar gum and 120 g of cellulose 



fiber (white) of about 2.5 mm. This was mixed with 1500 ml of mains water
to which 2.8 g of silicone oil HY was added) and was stirred into a liquid
mass. A base product manufactured from mass D had a surface tension of 33
dyne/cm. 2 o Mass E was prepared by mixing 1000 g of potato starch, 2 g of
xanthan gum and 6 g of sodium bicarbonate and adding it to 1500 ml of water
in which 22 ml of silicone oil was dissolved. This was well stirred into a
liquid mass. Mass F was prepared by mixing 1000 g of potato starch with 2 g
of 25 hydroxyapatite, 75 g of china clay spec) 75 g of hydrocarb.95T,-2 g
of xanthan gum, 8 g of guar gum, 60 g of hemp fiber of about 4 mm, 70 g of
viscose fiber of about 8 mm and 120 g of cellulose fiber, white, of about
2.5 mm. This was stirred through 1550 ml of mains water in which 22 ml of
silicone oil HY was included. From this, a liquid mass was obtained by
PCT/NL99/00817 3 0 stirring.   WO 00I39214 20 PCTlNL99100817 2 7 JUN ~On3
Mass G was prepared by mixing 1000 g of potato starch with 2 g of
hydroxyapatite, 50 g of china clay spec, 50 g of hydrocarb.95T, 2 g of
xanthan gum, 8 g of guar gum, 120 g of cellulose fiber) white, of about 2.5
mm, 180 g of viscose fiber of about 8 mm, 200 g of glycerol and 40 g of 5
solvitose binder. This was stirred through 1700 m1 of mains water in which
22 ml of silicone oil HY was included. From this, a liquid mass was
obtained by stirring. Mass H was prepared by mix 1000 g of potato starch
with 2 g of hydroxyapatite, 200 g of china clay spec, 200 g of
hydrocarb.95T, 2 g of 10 xanthan gum, 8 g of guar gum and 120 g of
cellulose fiber, white) of about 2.5 mm. This was stirred through 1600 ml
of mains water in which 22 ml of silicone oil HY was included. From this, a
liquid mass was obtained by stirring. Mass J was prepared by first mixing
1000 g of potato starch with 2 g 15 of hydroxyapatite, 300 g of china clay
spec) 2 g of xanthan gum, 8 g of guar gum and 120 g of cellulose fiber,
white, of about 2.5 mm. This was stirred through 1450 ml of mains water in
which 22 ml of silicone oil HY was included. From this, a liquid mass was
obtained by stirring. From this) 1000 g was taken, through which 20 g of
dextrin, 30 g of basoplast, 50 g of 2 o glycerol and 45 g of polyethene
glycol was stirred. 



Mass K was prepared by mixing 1000 g of potato starch with 2 g of
hydroxyapatite, 300 g of china clay spec, 2 g of xanthan gum) 8 g of guar
gum and 120 g of cellulose fiber, white, of about 2.5 mm. This was stirred
through 1450 ml of mains water in which 22 ml of silicone oil HY was 2 5
included. From this, a liquid mass was obtained by stirring. Mass L was
prepared by mixing 1000 g potato starch, in the above descr ibed manner,
with 140 g china clay spec) 140 g of hydrocarb.95T, 2 g of hydroxyapatite,
2 g of xanthan gum, 8 g of guar gum and 120 g of cellulose fibers, white,
of about 2.5 mm. This was mixed with 1500 ml of mains 3 0 water, into a
liquid mass.   WO 00139214 2Z PCTIN1,99/00817 2 a ~uN 2o03 With this mass
L, base products are manufactured without release agent in a mold having
adjusted inner walls, such as a teflonized aluminum mold. Mass M was
prepared as follows. 1000 g of potato starch was mixed 5 with 120 g of
impregnated cellulose fiber, of about 2.5 mm, 20 g of calcium stearate, 75
g of china clay spec, 40 g of solvitose binder, 75 g of hydrocarb.95T, 2 g
of hydroyapatite, 2 g of xanthan gum) 8 g of guar gum and 120 g of viscose
fiber, of about 8 mm. This was stirred with 1650 ml of mains water, as
described earlier, into a liquid mash. ~~ , 1 o Into this mass M, in
particular suitable for use for industrial packages, a relatively large
amount of fiber is incorporated. Since such packages 'should have a high
resistance to vibrations and shocks, a coating is applied. The surface
tension appears to be substantially determined by the stearate. 15 Mass N
was prepared as follows. 250 g of starch derivative P10X was mixed with 750
g of potato starch, to which, in the above-described manner, 5 g of Dicera
10102, 10 g of calcium stearate, 2 g of xanthan gum, 8 g of guar gum and
120 g of cellulose fiber, white, of about 2.5 mm was added. This was mixed
with 1400 ml of mains water. 2 o Mass N is an example of a mass which is in
particular suitable for more technical applications) in which preferably
little or no filler is present) for reasons of complete incineration after
use of the product. The chosen combination of wax and stearate provides for
sufficient clearance, while, moreover, a favorable surface tension is
obtained 2 5 Mass O was prepared by mixing 1000 g of potato starch with 2 g
of hydroxyapatite) 75 g of china clay spec, 75 g of hydrocarb.95T, 2 g of
xanthan gum) 8 g of guar gum and 120 g of cellulose fiber, white, of about
2.5 mm. With 1500 ml of mains water, in which 22 ml of silicone oil HY was
included, this was stirred into a liquid mass. From this, 100 g was taken)
3o through which 75 g of natural rubber and 2 g of cartasol K-RL was mixed.
WO 00I39214 PCT/NL99/00817 22 2 7 JUN 2003 PRODUCT EXAMPLES The examples
described hereinbelow should not be construed as being 5 limitative in any
way. Examples 1-4 relate to fast-food containers, manufactured from two 



different masses. Example 1: 10 A fast-food container as shown in Fig. 1
was manufactured from two different masses) in a mold as shown
schematically in Fig. 4. For the hinge part 6, mass A was used, for the
bottom part 2 and the cover part 4, mass B was used. To mass A, cartasol
K-RL was added for obtaining a blue coloring. 15 This provided the
possibility of further observing the distribution of the two masses.
Manufacturing the same container 1 from the same masses, with, however, the
omission of cartasol K-RL in mass A, resulted in the same container, of
course of a different color. Mass A was introduced into the hinge-forming
part 6a by means of 2 o the first injectors 62, mass B was introduced into
the bottom-forming part 2a and the cover-forming part 4a by means of the
second injectors 64. The introduction of mass A was started sooner than the
introduction of mass B, while for the injection of mass A, a slightly
higher pressure was used) in order to prevent mass A from being pressed
from the hinge-forming part 6a. 2 5 This is in particular important as mass
A foams less quickly than mass B. Moreover, the second injectors 64 are
arranged at a relatively large distance from the hinge part-forming mold
part 6a, for the reason mentioned above. Table 3 shows the manner in which
the container 1 was formed, in particular the interval of time, the
temperatures used, the injection 3 o pressure and dosage and the events
taking place at points of time stated.   WO 00/39214 23 PCT/NL99/008! 7 2 7
JUN 2003 Table 3: process description Example 1 TimeTmP~
(bar)Dosage(sec)(C)(ml)t=0220n.a.n.a.t=0.522044t=Z.022000t=3.0220426t=4.522
000t=4.5220n.a.n.a.t=30220n.a.n.a.t=32220n.a.n.a. Step I active part
closing of mold injection of mass I/ injector 1 and 2 end of injection of
mass I injection of mass III injector 3 and 4 



end of injection of mass II start of foaming and baking opening of mold
removal of productl remover 5 Legend Table 3: T~, = temperature of mold, Pi
= pressure of injection, Dosage = amount of mass injected. Upon removal of
the container 1 from the mold, as base product, the E~<~ ~ hinge proved to
be particularly flexible, partly due to the relatively high l0 temperature.
After cooling, the flexibility decreased, for which reason the hinge part
was allowed to absorb a relatively small amount of water to be able to act
as softener, at least as softener activator. In the four containers
manufactured in the above-mentioned manner, this was provided for in
different manners. 15 A first container was put away for some time) to
allow water vapor from the ambient air to diffuse into the container 1.
This is relatively timeconsuming and moreover involves the absorption of
water by the entire   WO 00/39214 PCT/NL99/00817 24 2 7 JUN 2003 container,
hence also by the cover part and the bottom part. On the other hand, this
yielded a container with a very flexible hinge part. A second container was
put away at 38C and 95% relative air humidity, as a result of which water
was absorbed relatively quickly. Here, 5 too, it applies that the entire
container absorbed water. The container remained form-retaining and had a
very flexible hinge. For a third container, steam was blown onto the hinge
part 6, as a result of which the hinge part absorbed water quickly and,
moreover, the cover part and/or the bottom part was at least largely
prevented from 1 o absorbing water. Thus, a flexible hinge part was
obtained, while the bottom and cover parts retained their stiffness. For a
fourth container, water was provided on the hinge part to allow it to
diffuse into the wall 22. In principle, this can be carried out by, for
instance, spraying water thereon or providing it thereon with other means,
z 5 yet in this example, a water-based coating was provided on the hinge
part 6. For this purpose) in the manner shown in Fig. 7, a first coating
was applied as primer to the cover part and the bottom part, which first
coating was solvent-based, relatively water proof, after which said
water-based coating was provided over the hinge part and the first coating.
The water from the 2 o coating diffused into the hinge part and was largely
stored therein, while it functioned as softener and softener activator .
Thus, in a particularly simple and suitable manner, a container 1 was
obtained having a particularly flexible hinge part 6, a stiff cover and
bottom part, while the coatings moreover rendered the tray suitable for the
desired use. Moreover, the 2 5 coatings provided fox enclosure of the water
in the container wall parts. The container 1 according to this example had
an average wall thickness of 1.5 mm and a hinge part 6, designed as shown
in Fig. 8, which endured more than 200 pivoting movements between a closed
position and 



an open position without involving tearing. Laterally, too) the hinge part
3 o had sufficient flexibility, while the stiffness of the bottom part and
the cover   WO 00/39Z14 25 PCT/NL99100817 ? 7 JUN 2003 part was and
remained very good, also when heated to above 60C. After removal, the
container had a weight of 15.1 g, while after furthex processing, it
weighed I6.2 g. The dividing line between the first and the second mass
proved to be almost completely straight, while mass A had 5 remained almost
completely limited to the hinge part 6. Example 2 A fast-food container
according to Fig. 1 was manufactured with a l0 mold according to Fig. 4.
With the first injectors 62, mass C was introduced and with the second
injectors 64, mass D was introduced. The container had a self weight of
13.7 g before coating. A first coating was composed from 30 g of powdery
CAP504.2 which was dissolved in a mixture of 400 ml of ethyl alcohol and
I00 ml of ethyl 15 acetate, applied with a High Volume Low Pressure
spraying device, type Walter Pilot 93-ND (HVLP device), at a pressure of
2.7 bar. After the coating was applied double-sidedly, it was dried in an
oven at 100C for 20 seconds. In this example, during application of the
first coating, the hinge part 6 was covered in that the container was
clamped in at that location, as 2 o shown in Fig. 7. Next, a second coating
was applied two-sidedly over the first coating and over the hinge part 6,
which coating was prepared by mixing 600 ml of DVL9012.0.41 with 400 ml of
IP 12, by means of a stirring machine (Heidolph RZR2041). The solution was
transferred into the reservoir of an airless spraying machine (Nordson
airless system, type 64B) 25 pump 1 to 30), which was connected to a
working pressure of 3 bar compressed air, resulting in a pressure of 90 bar
in the nozzle, type cross-cut .03/I6. This second coating was applied
two-sidedly, after which the coating was dried for 20 sec. with hot air of
about 60C) by means of a drier (Ferrari 700W). Before application) the
first coating had a surface tension of 30 3 o dynelcm, the second coating
had a sur face tension of 32 dynelcm before   2 7 ~u~V cu~3 WO 00l39214
PCT/NL99/00817 26 coating. Upon application, the first layer in fact served
as primer for increasing the surface tension and as barrier to water
included in the second 



coating, at least for the bottom part 2 and the cover part 4. Because
during application of the second coating, the hinge part 6 5 was not
protected by the at least temporarily properly water-resistant first
coating (surface tension 38 dyne/cm) and the hinge part had a relatively
high surface tension (44 dyne/cm), relatively much water was soaked up by
the hinge part 6) in particular water from the second coating. Since water
functions as softener) or is at least softener-reinforcing for the glycerol
for 1 o the relevant mass, a hinge part was obtained which was particularly
flexible, in particular considerably more flexible than the cover part and
bottom part. After coating and drying, the container had a weight of 17.6
g, a surface tension of 20 dyne/cm and a WVT rate of 8 g/m2/24h. During
coating, the hinge part absorbed 0.3 g of water, while the bottom part and
z 5 the cover part did not absorb any water. This container had a
particularly good WVT rate, while only the hinge part absorbed water during
coating. As a result, the container had a particularly dry microclimate) in
particular in the bottom part and the cover part, so that it was properly
resistant to heat and water (vapor) proof, and 2 o had a particularly
flexible hinge part, while the cover part 4 and the bottom part 2 were
relatively stiff, form-retaining and strongly coated. The bonding of the
coatings was good, in particular on the hinge part. Example 3 25 A
fast-food container was manufactured as described in Example 2. However) an
alternative mass C was used, in which no glycerol was included. As a
result, the softener effect in the hinge part of the container was mainly
provided by the water included therein. 30   WO 00/39214 27 Example 3A 2 7
JLlN 2003 A fast-food container was manufactured as described in Example 2,
while, however, blue colorant was added (2 g of cartasol K-RL) to the mass
5 for forming the cover part and the hinge part. Thus, a container of an
even 



more pleasant appearance was obtained. Example 4 1 o A fast-food container
was manufactured according to Example 1) while, however, mass O was used
instead of mass A. A container 1 manufactured according to this example had
a particularly flexible hinge part, independent of temperature and
moisture, while the hinge part could be of a relatively thin design. These
advantageous effects were achieved in 1 S particular through the use of
natural rubber instead of softener. Example 5 A tray for packing shavers,
comprising a bottom box and a cover to be 2 o used separately therefrom,
was manufactured from two masses in a manner to be described in more detail
hereinbelow. This tray was injection molded in one piece in a mold
comparable with the mold as shown in Fig. 4, such that the cover could
readily be broken loose from the bottom box) in that they were connected by
breaking edges. As to its construction, the tray was 2 5 comparable with
the holder according to Fig. 1, but the hinge part 6 included therein was
in this tray designed as the breaking edge mentioned. The breaking edges
wexe manufactur ed from mass E, introduced by first injectors 62, the
bottom box and the cover were manufactured from mass F, introduced by the
second injectors 64. Injection of mass E was again started PCTlNL99/00817 3
o slightly earlier than injection of mass F, for reasons mentioned earlier.
WO 00!392l4 PCT/NL99/00817 a 8 2 7 JUN 2003 Table 4 demonstrates the
process for manufacturing the tray, in particular the interval of time, the
temperatures involved, the injection pressures and dosage, and the events
occurring at the different points of time. 5 Table 4: process description
Example 5 TimeTmP~ (bar)DosageStep / active
part(sec)(C)(ml)t=0200n.a.n.a.closing of moldt=0.5200414injection of mass
II injector 1t=12000n.a.end of injection of mass It=32004110injection of
mass III injector 2and 3t=8.520000end of injection of mass
IIt=3.5200n.a.n.a.foaming and bakingt=99200n.a.n.a.opening of
moldt=101200n.a.n.a.removal of product/ removerLegendTable 4: Tm =
temperature of mold, P~ = pressure of injection)z o Dosage= amount of mass
injected. The tray according to this example could be released from the
mold in one piece, while substantially only the breaking edge was formed
from mass 15 E. In particular due to the blowing agent (in this example
sodium bicarbonate) other blowing agents are of course also applicable) in
mass E, relatively large cells were obtained then ein) as a result of which
the relevant part, after formation, had a relatively brittle, fragile
structure, partly due to the lack of filler such as hydrocarbonate and
china clay spec. On the other   WO 00I39214 29 PCT/NL99/008I7 



2 7 JUN 2003 hand, the bottom box and the cover had a rigid) relatively
stiff structure which nevertheless proved to be sufficiently flexible for
retaining a shaver to be packaged. The two parts could easily be separated
during the packaging of the shaver, so that the packing could be used fully
automatically. 5 Directly after removal from the mold, the tray weighed
58.3 g and had an average wall thickness of 3.0 mm. The end weight of the
tray was 62.5 g. After separation of the two parts, these parts had a
smooth, straight breaking edge. t o Example 6 A Backing for a telephone, as
shown in Fig. 3, was manufactured from two different masses, in a mold as
described with reference to Fig. 6. With the two masses, the intention was
to provide a packing having corners and, 15 if necessary) edges that are
well shock-absorbing, for instance for enduring falling without damages, at
least to the telephone, while the packing can nevertheless be manufactured
in an economical manner. For that purpose, mass G was injected into a mold
according to Fig. 6 by the second injector 84, while mass H was injected by
the first injectors 82. 2 o Table 5 shows the process for manufacturing the
packing, in particular the interval of time, the temperatures involved) the
injection pressures and dosage, and the events occurring at the different
points of time.   W O 00/39214 30 Table 5: process description Example 6
PCT/NL99/0081? 2 7 JUN 2003 TimeTmPi (bar)DosageStep / active
part(sec)(C)(ml)t=0240n.a.n.a.closing of moldt=0.5240645injection of mass
Il injector1,2,3,4t=22400n.a.end of injection of mass It=3240698injection
of mass II/ injector 5t=4.524000end of injection of mass
IIt=4.5240n.a.n.a.foaming and bakingt=96240n.a.n.a.opening of
moldt=98240n.a.n.a.removal of product/ remover Legend Table 5: Tm =
temperature of mold) Pi = pressure of injection, 5 Dosage = amount of mass
injected. 10 15 After manufacture of the packing as base product, it was
put away for some time at room temperature in an environment having a
relative air humidity of 60% (+ or - 15%) in order to optimize the degree
of humidity of the product. After removal, the packing had a weight of 65.2
g and wall thicknesses of averagely 3 mm. The end weight was 68.5 g. Mass
G, from which the corner parts 85 of the edge 86 were formed, contained
relatively many fibers) which were moreover relatively long compared with
the fibers in mass H. In addition, the corner parts 85 were more flexible
and less brittle than the other parts, so that they were par ticularly well
shock-absor bing. Because only the corner parts 85 were manufactured from
mass G, which is relatively costly in particular due to the fibers used,
while the further packing was manufactured from less expensive mass H) the
packing could be produced in an economically ( ih~ \4d  



WO 00/39214 PCTINL99100817 3Z 2 7 JlJN Z003 advantageous manner, in
particular also because a packing entirely manufactured from mass G would
result in longer cycle times and the clearance thereof would be complicated
considerably, due to the flexibility. The corner parts were entirely
manufactured from mass G and the masses 5 G and H were slightly mixed
adjacent the corner parts, prior to cross linkage. In the edge 86, some
variation of the mass ratios could be perceived, while, however, there was
nowhere an exclusive presence of mass H. With the packing, a standard
falling test was performed, in which the 10 packing, filled, fell from a
height of 1 m, on a point. By a packing according to Example 6, this test
was borne considerably better than by a comparable packing entirely
manufactured from mass H. Example 7 J. 5 A cup according to Fig. 2, with a
content of 0.41, was manufactured from two masses, in a mold according to
Fig. 2. The rim 36 was designed as clamping edge for a cover and
manufactured from mass J, while the wall 34 and bottom 32 were manufactured
from mass K. Mass J was injected by the 2 o first injectors 72, mass K was
injected by the second injector 74. For this cup, a plastic cover was used,
of the type conventional in a fast-food environment. Table 6 shows the
process for manufacturing the cup, in particular the interval of time, the
temperatures involved) the injection pressures and 25 dosage) and the
events occurring at the different points of time.' The cup 30 was
form-retaining and firm, while the top rim 36 had just sufficient
flexibility and hence resilience to enable pressing the cover onto the rim
36, such that the cover was retained sufficiently by said rim 36. Upon
leaving the mold) the cup 30 had a weight of x0.2 g and a wall   WO
00/392l4 32 2 7 JUN Q003 thickness of 1.5 mm. Eventually, after moistening,
the cup had a weight of 



12.0 g. Example 8 5 In an eightfold mold, combusto cones were manufactured,
interconnected by star-shaped injection channels, fed from two injectors.
The combusto cones were frustoconical cups having a wall thickness of 1 mm,
a height of 18 mm and an average section of 13.5 mm. By means of a 1 o
first injector, mass N was forced through the injection channels,
sufficient for filling the eight mold cavities, which were particularly
small, after which mass E was forced into the injection channels by means
of a second injector, thereby displacing mass N into said mold cavities.
Next, cross-linkage of the natural polymers was effected in the mold
cavities and the injection z 5 channels. After the products were baked,
they were taken out of the mold. The injection channels formed from mass E
had a brittle structure, while the cones were relatively stiff and rigid,
so that the cones could easily be br oken loose from the injection
channels. Such cones are described in the patent application titled "Method
for manufacturing coated products", filed 2 0 on the same day. Examples
9-11 relate to the use of coatings for improving, at least adjusting
material properties of products. In the above-cited patent application
titled "Method for manufacturing coated products", filed by 2 5 applicant
on the same day, further examples of such coatings and the use thereof are
given, which are considered to be incorporated herein by reference. With
this, properties such as hardness, flexibility, water (vapor) proofness,
brittleness, moisture sensitivity and heat resistance can be further
influenced, in particular also when different masses are used for
PCT/NL99/00817 3 o different parts.   wo 00~392~a 33 Example 9 2 7 JUN 2003
In this example, a coating was composed from 60 vol.% of HTI 9102 5 and 40%
of ET1. Due to the relatively high volume of ETI, the wax proved to be
readily processable. In the manner described in Example 2, the coating was
applied to a cup manufactured from mass N having a self weight of 19 g and
a surface tension of 32 dynelcm according to Fig. 2, after which the cup
was dried with air of 50C, for 25 sec. Before application, the coating had
a 1 o surface tension of 32 dynelcm) after drying this was 21 dyne/cm. As
appeared from the different examples, the surface tension of the coatings
decreased' by about 2-3 dynelcm when applied at a temperature of about
4050C. This held both for heating of the coating and for the application
thereof to warm base products. Thus, the coating was further improved. 15
The WVT rate of this coating was 20g/m2/24h. The coating was well flexible
and bonded well to the base product, while a reasonably good film coating
was obtained. Thus, a heat-resistant cup with advantageous properties was
obtained. z o Example 10 To a fast-food container manufactured from mass L
having a self weight of 16.0 g and a surface tension of 40 dyne/cm) a
coating was applied 



double-sidedly by means of an HVLP device with a 2.0 mm nozzle and a 25
pressure of 2.2 bar. The coating was composed from 50 vol.% of
DVL9012.0.41, 35 vol.% of IP 12 and 15 vol.% of mains water of 50C. As
solution, the coating had a surface tension of 35 dyne/cm. During
application of the coating, the container absorbed 1.4 g of water. The
coating was dried for 25 sec. with air of 60C and, after that, had a weight
of 18.8 g) PCT/NL99/00817 i 3 o the coating had a surface tension of 20
dyne/cm and a WVT rate of   WO 00/39214 34 2 7 JUN 2003 40 g/m2/24h. The
well-bonding and film forming coating was particularly flexible. This
coating has a good WVT rate, although during the application, relatively
much water ends up in the substrate, as a consequence of which 5 the
product becomes heavier and is not particularly well resistant to
temperatures above about 60C. However, the flexibility of this coating is
excellent, it does not break or tear during movement or pivoting of product
parts relative to adjoining product parts. 1 o Example 11 A tray for
packaging a telephone, as shown in Fig. 3) was manufactured from mass M. It
had a self weight of 68.4 g and a surface tension, before coating, of 34
dynelcm. 15 A coating was composed from 80 vol.% of CH 052 and 20 vol.% of
IP 12. This coating was applied to the tray on all sides with an HVLP
spraying device with a 1.3 mm nozzle at a pressure of 2.4 bar. Next) the
coating was dried for 45 sec. with air of 60C. During coating, the tray
absorbed 3.2 g of water, while the weight of the tray, after drying, was
78.2 g. Before 2 o application, the coating had a surface tension of 31
dyne/cm, after drying it had a surface tension of 42 dynelcm and a WVT rate
of 70 g/m2/24h. Although this solution proved to be unstable, it is well
processable) in particular when stirred intermittently or continuously.
Through addition of the surface tension-reducing IP 12, a coating was 2 5
obtained which flattens well during application and hence provided a 



particularly good film formation. The coating had no particularly low WVT
rate and the product absorbed relatively much water. The coating was
particularly firm and rigid after drying, while sufficient flexibility was
nevertheless maintained. PCT/NL99100817 CyG 30   WO 00I39214 PCT/NL991008I7
35 2 7 JtIN 2003 The invention is in no way limited to the embodiments
shown and described in the description and the Figures. Many variations
thereof are possible within the framework of the invention as defined by
the appended claims. 5 Thus) more than two masses may be used in the same
product) for obtaining the desired properties. Also, more or other coatings
may be used one over the other. Preferably) the recesses be provided in a
hinge part when relatively much softener is present therein, to obtain
optimal properties. Optionally, during or directly after the formation of a
product, a 1 o hinging part may be slightly compressed) such that a portion
of the cell structure is broken, whereupon the hinge part will in
particular function through the skin on other side and, possibly, the
coatings. Further, many other types of products may of course be composed
and manufactured in comparable manners, while masses and/or coatings may be
selected 15 depending on the desired properties. 4,   2 7 JUN 2003 36
Cr,AIMS 1. A method for manufacturing products (1, 3U, 40), wherein a mass,
comprising at least natural polymers such as starch) is brought into or
through a mold (60, ?0) 80) and the mass in the mold is heated, such that
this involves at least cross-linkage of the natural polymers, characterized
in that at least 5 one first part is formed from a second mass having a
composition different from that of the first mass from which at least one
part and preferably a11 parts (Z) 4, 3Z, 36, F7, 89, 48) adjoining the
xelevant first part (6, 3H, 85) is formed. 2. A method according to claim
1, wherein at least said at least one first 10 part (6) 36, 85) in the mold
is fo~~med such that a concentration of softener is obtained and/or
maintained heroin which is high relative to the concentration of softener
in the ox each part (2) 4, 32, 36) 87, 89,4f3) adjoining said first part,
such that the flexibility of the relevant at least one fir st part (6, 36,
85) is greater than the flexibility of parts (2, 4, 3`?) 36, 87) 89, 48)
adjoining said part. 15 3. A method according to claim 1 or 2, wherein the
second mass is selected from a group of masses comprising relatively much
softener andlor softener retaining components vnith respect to the first
mass, such that after the manufacture of the product, so much softener or
softener of such nature remains behind in the relevant first part (~, 36,
85) that the pliability thereof '?0 is greater than the pliability of wall
parts of parts (2, 4) 32, 36, 48, 87, 89) adjoining said part. 4. A raethod
according to claim 1, wherein the second mass is selected from a group of
masses comprising relatively little softener or softener retaining
components relative to the first mass, such that after the manufacture of
the 



25 product, such a small amount of softener or softener of such nature
remains behind in the relevant first part (fi, 36) 85) that the brittleness
of at least a   2 7 JUN 2003 37 part thereof is greater than that of wall
parts of parts (2, 4, 32) 36, 48) 87, 89) adjoining said part. 5. A method
according to any one of claims 1-4, wherein the first and second masses are
selected from groups of masses having different types 5 andlor amounts of
fibers, the second mass is selected such that after the manufacture of the
product) a concentr ation andlor orientation of fibers is obtained andlor a
type of fibers is included in the relevant first part (3) 36, 85) which
deviates from the concentration, orientation and/or nature of any fibers
present in other parts (2, 4) 32) 36, 48, 87, 89). 10 6. A method according
to any one of claims 1-5, wherein the first and second masses are selected
from groups of masses having different types and/or amounts of blowing
agents and/or fillers, the second mass is selected so that at least during
the manufacture of the product, a concentration of and/or a type of blowing
agent and/or filler is obtained in the relevant first part (6, 36, 15 85)
which deviates from that in other parts (`2, 4, 32, 36) 48, 87, 89) of the
product, to obtain a product in which, in the relevant first part (6, 36,
85), a structure is realized whose density deviates from the density of
other parts (`?, 4) 32, 3G, 48, 87, 89) of the product. 7. A method
according to any one of claims 1-6, wherein the first and 20 second masses
are selected from groups of masses having different types and/or amounts of
colorants, wherein the second mass is selected so that in the relevant.
first part (6, 36, 85), a concentration of and/or a type of colorant is
obtained which deviates from that in other parts (2, 4, 32) 36, 48, 87, 89)
of the product, to obtain a product in which the relevant first part (6,
36) 85) has a 25 color deviating from that of other parts (2, 4) 32, 36,
48, 87, 89) of the product. 8. A method according to any one of claims 1.7,
wherein the first and second masses are selected from groups of masses
having different types r~ndlor concentrations of cross-linkers, wherein the
second mass is selected so that at least during the manufacture of the
product) a concentration of and/or 30 a type of cross-linkers is obtained
in the xelevant first part (6, ~6) 85) which   ? 7 .1l l ~) 2003 3$
deviates fxom that in other parts (2) 4) 32, 3G, 48, 87, 89) of the
product, to obtain a product in which the relevant first part (6, 36, 85)
has a structure whose density deviates from the density of other parts (2,
4, 32, 36) 48, 87, 89) of the product. 5 ~3. A method according to any one
of claims 1-8) wherein the second mass is introduced between two flows of
first mass. 10. A method according to any one of claims 1-9, wherein the
second mass is introduced into a mold in a lone forming the relevant first
part (C, 36, 85), while the first mass is introduced mto a number of zones
forming parts (2, 4, 10 32, 36, 48, 87, 89) adjoining said first zone, such
that in the closed mold, the first mass and the second mass are forced
against each other and interconnected. 11. A method according to any one of
claims 1-10, wherein the first and the second mass in the mold are
interconnected prior to or at the start of the 75 occurrence of
cross-linkage of the natural polymers. 12. A method according to any one of
claims 1-11, Wherein the first mass and the socond mass are introduced into
the mold out of phase, while preferably the introduction of the second mass
is started prior to the introduction of the first mass. 20 13. A method
according to any one of claims 1-12, wherein the first mass in the mold is
subjected to a first pressure and the second mass in the mold is subjected
to a second pressure, the first pressure deviating from the second
pressure) 14. A method according to any one of the preceding claims,
wherein the or 25 each mass is introduced into the mold under a pressure
higher than atmospheric) preferably through injection molding. 



15. A method according to any one of the preceding claims, wherein at least
three different masses are used for the manufacture of th product. 16. A
method according to any one of the preceding claims, wherein at least 30
the at least one first part (6) 36, H5), after formation in the mold, is
processed   2 7 JUN 2003 39 such that the material properties of said
relevant first part (6, 36, 85) are changed, at least relative to parts (2,
4) 32, 36, d8, 87) 89) adjoining said part (6, 36, 85). 17. A method
according to any one of the preceding claims, wherein to at 5 least a
portion of the at least one first part (6) 36, 85), a first coating is
applied, said coating comprising at least a component active with the
relevant first mass, such that between the relevant active component and
the mass, there is obtained a reaction whereby the material properties of
the relevant fir st part (6, 36, Ei5) are influenced_ 10 18. A method
according to claim 17, wherein at least the parts (2, 4, 32, 36, 48, 87,
89) adjoining the first part (6) 36, 85) are covered prior to the
application of the first coating. 19. A method according to claim 18,
wherein parts (2, 4, 32) 36) 48, 87, 89) adjoining the first part (6, 36,
85) are at least partially covered by a second 15 coating, substantially
impermeable to said reactive component of the first coating, such that the
first part (6, 36, 85) is at least partially kept clear of the second
coating. 20. A method according to claim 19, wherein a second coating is
used having a hi gh hardness relative to the first coating, a relatively
low per meability and 20 high resistance to at least said reactive
component. 21. A method according to claims 19 and 20, wherein the first
coating is app lied over the second coating'. zz. A method according to any
one of claims 17-21, wherein as first coating, a water-based coating is
used. 25 23. A method according to any one of claims 17-22, wherein as
first coating, a relatively flexible) elastic coating is used. 24. A method
actor ding to any one of claims 17-Z3, wherein as first coating, a coating
is used comprising a number of constituents from the group of: acrylic
binders, latices, styrene-butadiene latex, polyvinyl alcohol, polyvinyl 30
acetate) polyacrylates, polyethylene glycol, polylaetic acid, synthetic
polymers,   '~ T ~C~ ~~ UliCf~ 40 natural polymers, natural waxes,
synthetic waxes (for instance ionic polyethylene waxes) or derivatives then
eof or combinations of the preceding. 25, A method according to any one of
claims 19-24, wherein as second coating) a coating is used comprising a
number of constituents from the group 5 of: melamine, acrylic binders,
water-resistant lacquers (for instance cellulose lacquer)) cellulose
acetate propionats, polyethylene, polyacrylates, synthetic polymers)
natural polymers, synthetic waxes) natural waxes, polylactic acid,
derivatives thereof or combinations of the preceding. 10 26. A method
according to claim 24 or Z5, wherein cross-linkers are incorporated into
the first andlor second coating, in particular from the group 



of zirconium acetate, ammonium zirconium carbonate, urea formaldehyde,
melamine formaldehyde, glyoxal, polyamideamine-epichlorohydrin, epoxides,
trimetaphosphate) derivatives thereof or combinations of the preceding. 15
27. A Method according to any one of claims 24-2G, wherein in the first
coating, at least one of the waxes is combined with at least one of the
said other constituents. 28. A method actor ding to any onE of claims
24-27, wherein the fir st) respectively second coating is formed almost
entirely from one of said 20 constituents. 29. A method according to any
one of the preceding claims, wherein the first part (G, 36, 85) is designed
as a hinge part 6 having at least one recess) in particular at least one
groove extending over the width of the hinge part is provided, 25 30. A
method according to any one of the preceding claims, wherein into the first
part (6, 36, 85), after cross-linking of the natural polymers, a softener
is introduced. 31. A method according to any one of the preceding claims,
wherein a reactive component is incorporated into the first part (6, 3F>,
85), outside the 30 mold, while it is at least substantially prevented from
flowing away to the   ~ 7 .lIJlV 2003 41 other parts) preferably a softener
having a relatively large particle size and/or high viscosity. 32. A method
according to claim 38, wherein as reactive component) at least a fatty)
oily or waxy ingredient or the like is used. 5 33. A method according to
any one of the preceding claims, wherein as softener, at least one from the
following group is used: water, polyols, glycol, glycerol, glycerin)
polyethylene glycol, polypropylene glycol, propylene glycol, sorbitol)
glucose, derivatives thereof or combinations of preceding softeners. 34. A
method according to any one of the preceding claims, wherein at least 10
during' a portion of the cross-linking of the natural polymers, the first
part is at loast partially compressed. 35. A method according to any one of
the preceding claims, wherein in or on at least the first part, an active
component is provided for adjusting the surface tension of at Ieast said
first part of the product with cross-linked 15 natural fibers, in
particular for increasing the surface tension. 



36. A method according to any one of the preceding claims, wherein to at
least a part of the product, a coating is applied whose surface tension is
approximately equal to or lower than the surface tension of the product
part to which the coating is applied. 20 37. A method according to any one
of the preceding claims, wherein a coating is applied to the product, said
coating comprisin g cross-linkers for the mass, in particular natural
polymers incorporated therein. 38. A method according to any one of the
preceding claims, wherein at least two coatings are applied at least
partially one over the other, at least one of 25 the coatings comprising an
active. component capable of reacting with the at least one other coating.
39. A method according to claim 38) wherein as active component, at least
cross-linkers are used. 40. A method according to any one of claims 17-39,
wherein the product is 30 gripped at the first part (6, 36, 85), such that
it is covered at least   7 ? .~'~^I 7003 42 substantially completely, after
which the second coating is applied to other parts (2, 4, 32, 3H, 48, 87)
89)) in particular sprayed thereon) after which the first part is released
and, after that, the second coating is applied, in particular sprayed
thereon. 5 41. A product) manufactured through baking at least partially in
a mold) wherein at least a first part (6) 36, 85) is provided wherein the
first part (6, 36, 85) has been at least substantially manufactured from a
second mass whose composition deviates from the composition of at least one
first mass from said adjoining parts (2, 4, 32, 3H, 48, 87, 89) has been
manufactured. 10 42. A product according to claim 41, having a foamy, blown
structure, comps ising a first product part (6, 36) 85) and a second
product part (2) 4, 32, 36, 48, 87) 89), connected thereto via said first
part (6, 36, 85), said first part (6, 36, 85) comprising a core {24) having
relatively lar ;e blown cells) covered on two opposite sides by an outer
layer (26) having relatively small cells and a 15 compact structure, at
least a portion of said first part (6, 36, 85) comprising, at least almost
directly after formation of the product, in at least one of the outer
layers (26), a softener in a concentration higher than that in the parts
(2, 4, 32, 36, 48, 87, 89) adjoining said first part (6) 36) 85) and/or of
a nature deviating from any softener in the adjoining parts (2) 4) 32, 36,
48, 87, 89), at least the z0 relevant at least one outer layer (26) having
a flexibility which is higher than the flexibility of the outer layer (26)
of said adjoining parts (2, 4, 3Z, 36, 48, 87, 89). 43. A product according
to any une of claims 41-42, wherein at least a portion of at least one
outer layer (2(i) of said first part (6, 36, 85) is provided 25 with a
first coating (28), said adjoining parts (2, 4, 32, 36, 48, 87, 89) having
at least one outer layer connecting to said outer layer) which is provided
with a second coating) connecting to the relevant outer layer) said second
coating being relatively closed, in particular closed to a component
reactive with the mass from which the product, at least the first part, is
manufactured, more in 3U particular water proof and water resistant.   



43 44. A product according to claim 43, wherein the second coating on the
relevant outer layer is at least partially covered by the first coating.
45. A product according to claim 43 ~- 44, wherein the first coating is
more flexible, in particular has a higher tensile strength than the second
coating. 5 46. A product according to any one of claims 41-45, wherein the
relevant first part (6, 36, 85) comprises at least one opening. 47. A
product according to any one of claims 41-46, wherein said first part (6)
36, 85), in at least one of the outer layer s and preferably at least one
of the outer layers and an adjoining part of the core, comprises a
concentration of 10 softener which is greater than the concentration of
softener of a comparable type in the parts (2, 4, 32, 36, 48) 87, 89)
adjoining said first part (6, 3H, 85). 48. A product according to claim 47,
wherein the relevant softener is selected from a group of oils) fats,
waxes, alcohols, sugars. 49. A product according to any one of claims
41-48, wherein the product in 15 the first part (6, 36, 85) comprises a
concentration and/or type of fibers andlor fibers in an orientation
deviating from that in adjoining parts (2, 4) 32, 36, 48, 87) 89). 50. A
injection molding apparatus specifically designed for carrying out a method
according to any one of claims 1 - 40 comprising at least first injection
20 means (64, 74, 84) for introducing a first mass into a mold (60, 70, 80)
and at least second injection means (64) 74, 84) for introducing a second
mass into the same mold (60) 70) 80), in particular suitable for use of
biodegradable masses) wherein heating means axe provided for the mold (60,
70, 80), at least means for connecting heating means of or for such mold.
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