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Description

[0001] The present invention relates to improved pack-
aging which is at least partially or substantially completely
dissolvable in water for controlled release of substances,
methods for controlled release using the packaging,
methods for the production thereof, the use for release
of a wide range of substances and novel products com-
prising the packaging.
[0002] Water soluble packaging is known in the litera-
ture for dispensing substances, with partial or complete
dissolution thereof leaving little or no residue. Such pack-
aging materials are used in isolation as self supporting
packaging or are used in combination with non soluble
dispensers. These packaging materials release con-
tained substances such as, hazardous substances, fun-
gicides etc., concentrates such as detergents and the
like on dissolution in water.
[0003] The advantages of such packaging is readily
apparent, by way of reducing splash or spillage risk with
hazardous substances during dilution, containing haz-
ardous powder substances prior to dissolution and pre-
venting the risk of inhalation, avoiding the need for safe
disposal of used packaging material for hazardous sub-
stances and the like, providing pre-metered dosing in pre-
scribed quantities as individual packages, convenient
handling, minimising wastage of substance dregs, pack-
age disposal and the like.
[0004] In some uses it is acceptable to have an amount
of residue remaining for example as a surface film, al-
though this is undesirable in certain uses.
[0005] With larger quantities of substance to be re-
leased, there is a risk of fracture or failure of the pack-
aging. In EP-A-763479 (Rhone Poulenc Agric Limited)
is disclosed such packaging in which the liquid substance
to be released contains an additive to increase its vis-
cosity. Such solutions to the problem are however not
entirely satisfactory and therefore there is a need for wa-
ter soluble packaging which is sufficiently resilient to re-
liably contain a substance until the desired point of dis-
pensing.
[0006] DE 79 10 284 relates to a transportation water
insoluble bag made of polyvinyl alcohol. The bag disclos-
es a reinforcement band that is soluble in hot water. This
reinforcement band covers a physical weakness zone
that will open in a washing machine when the reinforce-
ment band is dissolved in hot water. The bag is reusable
by covering the physical weakness zone with a new re-
inforcement band.
[0007] Encapsulation technology using water soluble
capsule material is known in the pharmaceutical industry
for delivery of pharmaceuticals, vitamins, supplements
and the like by oral ingestion using gelatin, cellulose and
derivatives as encapsulating materials. Gelatin, cellulose
and derivatives and the like are substantially completely
dissolvable in water and are approved capsule material
for food and drug use. These capsules are intended for
dissolving over a range of periods under different condi-

tions within the body.
[0008] Dissolvable gelatin sachets are known in the
literature for containing and preserving powdered fla-
vouring, colouring and other substantially dried food com-
ponents as part of pre-packed food such as dehydrated
noodles in a pot into which hot water is added in order
to prepare the food for consumption. Failure or fracture
of such sachets can lead to deterioration of contents.
[0009] There is a continual need for improved packag-
ing materials and configurations to potentially extend the
useful applications and uses of a number of water soluble
packaging materials.
[0010] It is an object of the present invention to provide
packaging which is at least partially or substantially com-
pletely dispersible or dissolvable in water-containing sub-
stances for controlled release of a wide range of diverse
solid and fluid substances in a wide range of diverse
forms, whereby the packaging is versatile and easily ma-
nipulated to the intended substance or use in desired
manner.
[0011] We have now surprisingly found that packaging
comprising materials which are at least partially or sub-
stantially completely dissolvable in water-containing ma-
terials may be adapted according to the present invention
to provide novel combinations of formulation and config-
uration suited for release of contained or enclosed sub-
stances in manner to meet the objective as hereinbefore
defined.
[0012] In its broadest aspect there is provided accord-
ing to the present invention Controlled release packaging
comprising all the features of claim 1.
[0013] The substance to be released may be in the
form of solid or liquid and is preferably selected from pow-
ders, granules, crystals, microcapsules, monoliths, sus-
pensions, dispersions, concentrates, gels, thixotropes,
non-aqueous solutions and the like and mixtures thereof.
Solid substances may be in a desired grade or range of
grades. For certain applications it is desired to provide
substance in fine and course form for prolonged effect.
It is an advantage of the present invention that individual
doses of substance contain the desired range of solid
grade and are not subject to the disadvantages of "set-
tling" which result from transport and storage of volumes
of the substance, or with combinations of substances
having different particle grades.
[0014] Substance to be released may be integral with
the water-dispersible or soluble packaging material
which is defined as in claim 1.
[0015] The packaging is characterised by novel selec-
tion of features or combinations of features of packaging
conformation and/or configuration, packaging material
formulation and the like, in manner to provide novel se-
lection of properties or combinations of properties. More
specifically the packaging is characterised by novel se-
lection of features or combinations relating to handling
and storage, for example in manner to resist influences
leading to premature release by means of package for-
mulation conformation or configuration including sealing
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and reinforcing thereof; nature of comprised, contained
or enclosed substances which may be viscous or non
viscous fluid, non compactable flowable powder and oth-
er forms of substance which are not easily manipulated
or controlled; nature and/or timing of release for example
for releasing one or a combination of substances in si-
multaneous or subsequent fashion, or for releasing sub-
stances in manner to contact other substances in the
desired locus for improved substance performance or
quality for the intended use; nature of predetermined re-
lease stimulus and the like, for example being the water-
containing substance itself, a physical or chemical stim-
ulus in the desired locus or a combination thereof. Fea-
tures and properties may derive from the water-soluble
or dispersible packaging material and/or from additional
materials or substances formulated, conformed or con-
figured with the water-dispersible or soluble packaging
material, or from the conformation or configuration of the
packaging, and are selected according to the intended
use.
[0016] The packaging may consist substantially entire-
ly of water-dispersible or soluble packaging material or
combinations thereof as hereinbefore defined or may
comprise additional materials as hereinbefore defined
which are at least partially dispersible or dissolvable or
otherwise. Preferably the packaging is substantially com-
pletely dissolvable as hereinbefore defined.
[0017] Reference herein to a water-containing sub-
stance is to any solid, semi-solid, liquid or gaseous (va-
pour) fluid which comprises water in effective dispersing
or dissolving amount. Water may be chemically or phys-
ically releasably bound or may be freely available and
may be gathered or accumulated from the substance or
readily and instantly taken up by the material. Preferably
a water-containing substance as hereinbefore defined
comprises liquid- or vapour-form water, or aqueous so-
lutions or vapour mixtures thereof with liquids or vapours
such as alcohols and the like, or comprises solids or semi-
solids having bound or available water. Water may be
accumulated by the water-dispersible or soluble packag-
ing material which at least partially disperses or dissolves
to release the comprised, contained or enclosed sub-
stance into the accumulated water and the dispersed or
dissolved packaging material may be retained in the lo-
cus or dispersed therefrom in the course of the intended
use or otherwise.
[0018] Reference herein to a predetermined stimulus
is to any stimulus causing release of contained or en-
closed substance. The stimulus may comprise chemical
or physical stimulus for dissolving or dispersing, trans-
forming by precipitation or morphology change, fractur-
ing, rupturing or otherwise rendering permeable the
packaging or a part thereof to release contained or en-
closed substance.
[0019] The stimulus may be the same as or different
to the water-containing substance which serves to dis-
perse or dissolve. Packaging materials may be dispers-
ible or soluble in hot or cold water-containing substance

and/or may release substance by dissolution or by other
physical or chemical means such as exposure to heat,
acid or alkali, solvents and solvent mixtures, oxidising
conditions, radiant energy including UV, microwave and
the like or biological degradants.
[0020] Reference herein to a locus is to any place, area
or the like into or at which it is desired to release the
substance. The locus may be the same as or may be
different to but connecting with a locus at which the sub-
stance is to have a desired effect.
[0021] Preferably the packaging comprises a primary
and secondary component in terms of conformation, con-
figuration or formulation adapted to dissolve and release
the substance to the desired locus and to control stimulus
or external influences to which the release element is
subjected in manner to provide release with pre-deter-
mined timing and in pre-determined manner.
[0022] The packaging may comprise any suitable ma-
terial which is capable of being formed into packaging,
and which is dispersible or dissolvable in water-contain-
ing substance to leave only a part thereof as residue or
to leave substantially no residue.
[0023] Preferably the water-dispersible or soluble
packaging material comprises a natural or synthetic pol-
ymer or mixtures thereof selected from:
Polyvinyl alcohol (PVA), polyethyleneoxide, chemically
modified cellulose or cellulose ethers and other cellulose
derivatives, modified starches, polyvinylpyrrolidone,
polyacrylamide or gelatine or derivative thereof. Chemi-
cally modified cellulose and cellulose ethers include
alkyl- and/or hydroxyalkyl substituted cellulose or cellu-
lose ether with 1 to 4 carbon atoms in the alkyl chain
preferably methyl cellulose (ether), hydroxyethyl cellu-
lose, hydroxyethylmethyl cellulose, hydroxyethylethyl
cellulose, hydroxypropyl cellulose (having the chemical
name cellulose hydroxypropylether), hydroxypropylme-
thyl cellulose (HPMC, having the chemical name cellu-
lose hydroxypropylmethylether), hydroxybutylmethyl
cellulose and the like. Modified starches include destruc-
turised starch, cross-linked granular starches, chemically
modified starches including alkyl substituted starches,
amino starches and oxidised starches, dextrin and mal-
todextrins.
[0024] Water-dispersible or soluble packaging materi-
al is suitably selected or adapted according to independ-
ent mechanical properties or combinations thereof ("soft"
or "hard" and/or self-supporting or non self-supporting,
resilient to premature fracture or otherwise and the like)
and/or independent chemical properties and combina-
tions thereof (slow or rapid, complete or partial dissolving,
responsive to desired release stimulus and the like), re-
quirements of non-toxicity (for environment, human or
animal health or food-related uses and the like). For ex-
ample different formulations and combinations of water
dispersible or soluble packaging material(s) may be pro-
vided having desired combination of properties by vary-
ing or selecting the moisture content, pH, moisture re-
tention, swelling properties, gel strength, gel point, vis-

3 4 



EP 1 421 010 B2

4

5

10

15

20

25

30

35

40

45

50

55

cosity, concentration, reacting substituent groups (cross-
linking) and sensitivity to a number of external stimuli
such as temperature, pH, solvents and solvent mixtures,
oxidising conditions, radiant energy such as UV or mi-
crowave, biological degradation by moulds and bacteria
and the like. Formulations and formulation techniques
are known for example as disclosed in Hard Capsules,
ed. Ridgeway, WO 98/27151 (Warner Lambert) the con-
tents of which are incorporated herein by reference.
[0025] Preferred packaging materials include gelatin,
starch or cellulose or derivatives and mixtures thereof
which are substantially completely soluble in water. Nat-
ural or synthetic gelatin and HPMC are found to have
particularly useful properties.
[0026] The packaging of the present invention may be
of any desired conformation and configuration suited to
contain or enclose a solid or fluid substance as defined
in the claims. The conformation or configuration may be
selected according to control requirements, storage re-
quirements (stackable or able to be stored in space effi-
cient manner i.e. cubes), use (adapted to be configured
to locate in or in association with a support means of an
environment), dispensable (adapted to be releaseably
attached to a dispensing line, hook, rack or the like for
convenient access), and the like.
[0027] The packaging as hereinbefore defined may
provide a primary structure or region of packaging ma-
terial for strengthening, reinforcing, retaining package in-
tegrity during release or other such purpose, such as a
skeleton, frame work, fibres, mesh, ribbing, webbing,
seal or the like integral with or at least partially (co)-con-
tinuous with a secondary structure of substantially con-
tinuous packaging material in desired configuration.
[0028] Alternatively or additionally the packaging may
comprise primary packaging material having secondary
points of weakness in the form of packaging material for-
mulated for rapid or easy dissolving or fracture, or of flaws
or water entraining features such as moulding or em-
bossing in the form of non-penetrating perforations, tear-
off strip lines and the like.
[0029] Primary and secondary structures and layers
and point of weakness packaging material as hereinbe-
fore defmed may be comprised of the same or different
packaging materials and combinations thereof as here-
inbefore defmed, having same or different properties
such as thickness and the like. Different packaging ma-
terials include at least one packaging material being a
water-dispersible or soluble packaging material which
may be the same as or different to at least one being a
packaging material adapted for release as hereinbefore
defined.
[0030] Alternatively or additionally the packaging may
comprise means for locating or positioning within the lo-
cus into which a contained substance is to be released
in manner to secure it at the optimum position for storing,
or for timing or activating the release stimulus for example
for the operation of dissolving water in the locus on the
release element, or to maintain the packaging in desired

position in manner to withstand influences such as impact
force during handling and storage and the like.
[0031] Such locating means may comprise packaging
material as hereinbefore defined adapted to engage a
suitable support, for example may comprise an elongate
substantially resilient or flexible portion adapted to be
tied or hooked onto or located around a suitable projec-
tion or received within a recess of an effective support in
the environment in which the packaging is contained, or
may comprise resiliently deformable projections extend-
ing in opposing directions from the containing or enclos-
ing packaging material as hereinbefore defined and
adapted to be deformed to locate between opposing re-
taining means, surfaces and the like of an effective sup-
port means and be retained by resilience.
[0032] Alternatively or additionally the packaging com-
prises a specific configuration, conformation or formula-
tion adapted to absorb or dispel external influences to
which the packaging may be subjected and which may
lead to premature release of contained or enclosed sub-
stance. For example the packaging may confer a protec-
tive shape on contained or enclosed fluid substance to
minimise turbulence in storage and handling and/or may
comprise packaging material of thickness, strength, re-
silience, flexibility and the like adapted to withstand ex-
ternal influences.
[0033] Packaging as hereinbefore defined may be
adapted to be self-supporting.
[0034] Alternatively or additionally packaging as here-
inbefore defined comprises means to aid rapid release
of contained or enclosed substance. In this case the
packaging comprises means to enhance the response
thereof to release stimulus, by means of formulation or
of additional components incorporated in or contained
within the packaging. Preferably response enhancing
means are adapted to cause release by expanding on
contact with water-containing substances, for example
comprise swelling or expanding agents (maize starch),
effervescent agents (sodium bicarbonate and citric acid),
disintegrants (Explotab™ available from Penwest Phar-
maceuticals or Primojel™ available from Avebe), dispers-
ing agents (sodium starch glycolate, sodium alginate,
carboxymethylcellulose sodium salt and the like) or con-
tained gases, such as air at a positive overpressure and
the like, stimulus sensitising agents, for example adapted
to cause release on change of pH (change in degree of
acid or alkali conditions or transition therebetween),
change in temperature, subjecting to microwave, UV, sol-
vents and solvent mixtures and the like. Response en-
hancing means may be integral with packaging packag-
ing material or contained in open or closed porosity there-
in to provide increased surface area and weak points as
hereinbefore defined for release for example by dissolv-
ing action on contact with water, and to provide expansion
of contained air on change of temperature, contact of
effervescent agents with water, microwaves, UV, sol-
vents and solvent mixtures and the like.
[0035] In a further aspect of the invention there is pro-
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vided a method for the production of packaging as de-
fined in claim 13. The manufacture may be carried out in
a single operation or in desired sequence, depending on
the intended use, substance to be released and form of
packaging. The production method may be adapted to
confer any features of formulation conformation, config-
uration and the like as hereinbefore defined.
[0036] The packaging may be formed by any known
means for forking packaging materials as hereinbefore
defined. Suitable means include any means for forming
thermoplastic materials including residue free sealing
one or more sheets, deforming one or more sheets by
action of heat, solvents such as water, vacuum, pressure
and the like, extruding, shaping from solution or molten,
for example by dipping or spraying onto a former, casting,
embossing etc.
[0037] Substance(s) may be comprised, contained or
enclosed within the packaging material by any known
mechanical or chemical means including coforming the
material and substance for example by fusing, blending
or mixing into a molten packaging material or a solution
thereof, or sealing the packaging material about the sub-
stance(s) for example by softening the packaging mate-
rial with water or a sensitising agent and self bonding to
unsoftened or similarly softened packaging material,
bonding or welding with solvent, glue and the like with or
without application of heat or pressure. Preferably seal-
ing is by techniques as disclosed in patent publications
in the name of Capsugel, specifically by contacting edges
of packaging material with a melting point depression
sealing fluid such as organic solvents for example alkyl
substituted C1-5 alcohols, water, a polymer solution or
emulsion, a solution of a proteolytic enzyme producing
a protein solution and the like, and applying thermal en-
ergy or the like to cause fusion, for example as disclosed
in relation to sealing of capsules in EP 0 152 517, EP 0
180 543, EP 0 116 744, and EP 0 116 743, the contents
of which are incorporated herein by reference.
[0038] Points of weakness as hereinbefore defined
may be provided in the packaging material by known
means, for example embossing or moulding in the shape
of the packaging by necking and the like, by laser expo-
sure or by pre-determined orientation or ordering of mol-
ecules within the chemical structure of the packaging.
[0039] Packaging as hereinbefore defined may be
adapted to contain any desired quantity or volume of solid
or liquid substance. Suitably the form and configuration
of package is selected in part with reference to the de-
sired volume and the nature of the substance to be con-
tained or enclosed. Preferably the packaging is adapted
to contain volumes of up to 10 litres of substance, for
example in the range 0.1 ml up to 10 litres. Sub ranges
for envisaged applications are preferably in the range of
0.1-5 ml, 5-50 ml, 50-500 ml, 500 ml - 5 litres and 5-10
litres. The packaging may be adapted to have a volume
substantially equal to that of the substance to be con-
tained or greater than, e.g. up to three times the volume
of the substance to be contained. The packaging volume

may be selected according to ease of filling with sub-
stances. Suitably packaging is adapted to contain or en-
close a single measure dose of one or more substances
to be released.
[0040] Packaging may be adapted for clustering or
may include a clustering element. Packaged substance
may be clustered or aggregated by means of self adhe-
sion, clustering attachment and the like in the case that
a single measure exceeds the volume of substance
which it is possible to contain or enclose or in the event
that dosing is according to preference, or in the case that
a selection of substances are to be released simultane-
ously or in controlled sequence.
[0041] Packaging may comprise multiple compart-
ments to segregate substances prior to release, or to
provide sequential release.
[0042] Packaging as hereinbefore defined may include
an identification element, for example may be printed,
moulded directly or indirectly for example by forming flex-
ible packaging material tightly about a contained sub-
stance having moulded protrusions, or embossed, laser-
marked or the like to indicate the nature or origin of the
contents, the mode of use, or to incorporate features of
design. Printing is preferably by means of inks, dyes and
the like which are completely dissolvable in water and
which are adapted to be printed from non aqueous solu-
tions or from aqueous solutions.
[0043] Packaging as hereinbefore defined may be
adapted to release substances substantially instantane-
ously on contact with water-containing substances as
hereinbefore defined or in a controlled period of the order
of minutes for immediate use, quarter or a half hour period
for example when it is desired to prime the packaging
and evacuate the environment for release, hours or days
for example where it is desired to prime the packaging
for release during a period at which it is inconvenient or
impossible to access the locus, or on response to a stim-
ulus, for example where it is desired to release substanc-
es in the event of natural or artificial water release, such
as to coincide with rain or intentional or unintentional wa-
ter release that is part of any chemical, mechanical, con-
struction, manufacturing or the like process.
[0044] The packaging may be provided with additional
agents adapted to enhance barrier properties for exam-
ple to confer or enhance impermeability to oxygen and
the like.
[0045] Packaging may be provided as one piece or as
a plurality of pieces to be assembled at the time of filling
with substrate, for example using conventional or modi-
fied capsule technology.
[0046] Packaging may be of any desired thickness, for
example in the range 0.01 - 10 mm. It is a particular ad-
vantage of the present invention that minimal thickness
for example in the range 0.01 - 1.0 mm may be attained
with resilience to unintentional rupture, and that maxi-
mum thickness for example in the range 2 - 10 mm may
be attained with desired precision of timing of release,
by means of the selection of properties and features of
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formulations of packaging material, conformations such
as solid mass of packaging material or configurations
such as structures and points of weakness of packaging
of the invention as hereinbefore defined.
[0047] It should be appreciated that packaging mate-
rial as hereinbefore defined may be adapted to maintain
the integrity of the packaging prior to release of substanc-
es and to dissolve or disperse simultaneously with re-
lease or to subsequently disperse or dissolve over a pro-
longed period whilst still contained within the desired lo-
cus in contact with water-containing substance, during
the period that the substance which has been released
is effective, or thereafter.
[0048] Packaging may be provided within an additional
film or container if it is important to keep the surface free
from contamination.
[0049] Packaging or substance to be contained may
comprise an additional indicating element, for example
a component which indicates when dissolution is com-
plete or when the substance has achieved its desired
effect. A colorant within the substance is detectable in
the aqueous locus once dissolution is sufficiently ad-
vanced to release substance. The colorant may be as-
sociated with the substance whereby the colour disap-
pears once substance is consumed in use.
[0050] In a further aspect of the invention there is pro-
vided a method for the controlled release of a substance
defined in claim 18.
[0051] The method provides advantages of reducing
splash or spillage risk with hazardous substances during
dilution, containing hazardous powder substances prior
to dissolution and preventing the risk of inhalation, avoid-
ing the need for safe disposal of used packaging material
for hazardous substances and the like, providing pre-
metered dosing in prescribed quantities as individual
packages, convenient handling, minimising wastage of
substance dregs, package disposal and the like.
[0052] The method for controlled release as hereinbe-
fore defined may be for any desired use for which it is
intended to release a substance into an environment with
any of the advantages as hereinbefore mentioned.
[0053] The packaging may be located directly in the
desired locus or may be transported to the desired locus
by suitable means, maintained out of contact with water-
containing substance.
[0054] The packaging of the invention may be adapted
to sink or float in water when added to a reservoir of water
at the desired locus, or to initially sink or float and sub-
sequently after a pre-determined interval float or sink pri-
or to or at the time of release of contents, for example as
indicating means or to maximise or minimise water con-
tent prior to release and the like.
[0055] The method may be for release of agrochemical
substances including pest or plant growth control agents,
plant disease control agents, soil improvement agents
and the like. For example pest growth control agents in-
clude insecticides, miticides, rodenticides, mollusci-
cides, slugicides, vermicides (nematocides, antihelmin-

thics), soil fumigants, pest repellents and attractants such
as pheromones etc., and biological control agents such
as microorganisms, predators and natural products;
plant growth control agents include herbicides, defoli-
ants, desiccants, fruit drop and set controllers, rooting
compounds, sprouting inhibitors, growth stimulants and
retardants, moss and lichen controllers and plant genetic
controllers or agents; plant disease control agents in-
clude fungicides, viricides, timber preservatives and bac-
tericides; and soil improvements agents include fertilis-
ers, trace metal additives, bacterial action control stimu-
lants and soil consolidation agents.
[0056] The method may be for farming, greenhouse,
horticultural, forestry and like applications on industrial
or domestic scale by means of spraying, dusting, drilling
and like techniques.
[0057] The advantages of the method include advan-
tages as hereinabove defined and may include further
advantages of safe handling including reduced risk of
contamination or carry over and no skin contact with ac-
tive substance, convenience and ease of use, without
measuring, decanting or re-sealing of part used sachets,
dispensing with the need to dispose of contaminated
packaging, precise dose control, avoiding user exposure
to dust particles, providing solubility in cold water, pro-
viding greater flexibility in selection of dose amounts and
with commercially available granules, reducing the risk
of product deterioration once opened, optimising particle
size for dissolution and use of minimal packaging. Further
advantages include non clogging with spray nozzles and
the like, no need for using a stirrer, no residue remaining,
leak proof robust packaging and low cost per dose per
unit area.
[0058] The method is also suited for release of envi-
ronmental treatment agents such as water purification
agents, disinfectants, waste treatment agents and the
like, including control agents for water borne viruses, bac-
terium, organisms and insects which carry disease, nat-
ural and industrial contaminants including water borne
plant growth control agents, soil run off dispersant
agents, cooling and recycled water neutralising agents
and the like. Advantages are as given above for agricul-
tural use and include advantages of employing approved
substances for use in purifying drinking water, and pro-
viding high quality of water which is not contaminated by
particles or undissolved solid packaging material or res-
idue, and speed of purifying action. Substances may be
released into water or the desired locus in desired con-
centration suited for the desired effect, for example in
lower amounts to render safe for consumption or in higher
amounts to create a solution for application to an object
or locus to be purified, disinfected or treated.
[0059] The method may be used for handling safe-to-
the-point-of-use substances, for example hazardous
substances including caustics, chemical reagents, drain
clearing substances and the like which may be used in
diluted form, which are relatively safe although unpleas-
ant in powdered, non-aqueous or concentrate form but
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which become hazardous in solution. In this case a unit
dose packaging may be provided which is safe to handle
and which ensures correct dilution, and safety to the point
of use. This may provide advantages as aboved defined
in addition to further advantages such as eliminating the
need to transport bulk substances in hazardous diluted
form, by providing a means for the safe dilution by the
end user.
[0060] The method may be used for releasing deter-
gents and their components in the form of solids or liquids
such as concentrates, including domestic and industrial
detergents for cleaning premises, objects and clothing
and for personal hygiene using any known detergents or
cleaning agents. The advantages include those given
above, and additionally include aesthetic advantages by
which the packaging leaves no deposit on the hands and
is more pleasant to handle than powders or tablets, is
structurally of high integrity preventing break up or spill-
age risk of the substance, has a reduced risk of product
deterioration once a primary pack is opened and asso-
ciated extended shelf life, has potentially more efficient
and effective delivery of key ingredients, is easier to man-
ufacture, formulate and use and gives a reduced risk of
concentrate damage to clothes, skin and other articles,
and renders optional the use of bags or devices from
which to release the substance, additionally having the
advantages of minimising the required amount of soften-
ing agents, bleaches, brighteners, dispersants, efferves-
cent and other solubilising agents including phosphates.
These components typically otherwise deteriorate with
time or may be poorly distributed throughout the deter-
gent, enabling dosing of multi-function substances in a
single dose or sequential dosing in a single package for
example having one substance embedded or enclosed
within a further substance within the packaging, minimis-
ing volume to weight ratio and the like.
[0061] The method may also be used to release food
components including flavours and fragrances in the form
of dried or powdered solids, liquids and volatiles, textur-
ising agents, colorants, moisture absorbers such as rice,
corn flour, salt and the packaging material itself, oils and
fats, dried dairy products and other food products which
deteriorate in the presence of oxygen, seasoning and
herbs and the like. The method for releasing food sub-
stances has advantages as indicated above and addi-
tional advantages in terms of precise dose control pro-
viding sizes linked to standard culinary measures for ex-
ample, separation of ingredients without using packs that
need to be opened by the user, for example in instant
food packs, environmentally friendly avoiding non edible
secondary packaging, microwaveable, no risk of contam-
ination with secondary packaging fragments, clean and
easy handling, edible packaging, no susceptible residue
in hot water, sealing from air, preserving freshness and
shelf life, taste and smell masking until required, for ex-
ample to avoid contaminating other food components or
the like, preservation of vitamins, colour, purity of flavour
and the like. In a particular advantage packaging may be

used to minimise deterioration of substances due to con-
tact in storage by separating and simultaneously may
provide for improved dispersibility and contact on release
by positioning food components in manner for optimum
contact on release.
[0062] In a further aspect of the invention there is pro-
vided novel products comprising packaging as hereinbe-
fore defined. Suitably novel products include products
adapted for the specific methods as hereinbefore defined
with the associated advantages. The products may be
provided for filling with substance(s) for release or may
be provided containing the substance(s). The products
may comprise packaging having features of conforma-
tion, configuration and formulation as hereinbefore de-
fined.
[0063] The invention is now illustrated in non limiting
manner with reference to the following figures wherein
figures 1h, 1i, 2a, 2b, 4a, 4c, 4b, 4b(i) and 4b(ii) are not
part of the invention but are presented for a better un-
derstanding thereof, and wherein:

Figures 1a - 1i are sectional and view diagrams of
packaging comprising primary packaging material
having secondary points of weakness;

Figures 2a and 2b are sectional and view diagrams
of packaging comprising primary and secondary
structures, and conformation options thereof;

Figures 3a and 3b with enlarged views are sectional
and view diagrams of packaging including locating
means;

Figures 4a - 4c are views of configurations of pack-
aging with manufacturing method;

Figures 5a and 5b are views of clustering elements
and clustered packaging.

[0064] In Figure 1 is shown in each case packaging in
the form of conformation and configurations typically ob-
tained by dipping from molten or solutions of packaging
materials. In Figures 1a to 1g are shown capsules com-
prising water-dispersible or soluble multiple layers and/or
multiple sections of material in the form of peripheral
shells (11) and linking portions (12, 13).
[0065] Figure 1a shows a capsule having central mon-
olayer of rapid dissolve packaging material and periph-
eral bilayers of rapid-slow and slow-rapid dissolve pack-
aging material respectively, adapted to provide a weak
link or point of weakness as hereinbefore defined. In Fig-
ure 1b is shown a capsule having central and peripheral
monolayers of rapid dissolve and slow dissolve packag-
ing materials respectively and peripheral bilayer of rapid-
slow dissolve packaging material, as an alternative to the
configuration of Figure 1a. Variations of these configu-
rations are envisaged and may be determined according
to the desired ease of manufacture and desired release
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characteristics.
[0066] The capsule of Figure 1a may be manufactured
for example by forming peripheral shells (11a inner, 11d
outer) by dipping a former to a first depth into respective
solutions of or molten slow and rapid dissolve packaging
material respectively, then forming shell (11a outer) by
dipping to a greater depth into a solution of or molten
rapid dissolve packaging material, simultaneously creat-
ing portion (11b) and finally filling and overlap capping
the portion (11b) with shell (11d outer), simultaneously
creating seal (11c).
[0067] The capsule of Figure 1b may be manufactured
for example by forming shells (11e inner, 11d) as for 11a
inner and 11d outer above, then forming shell (11e outer)
by dipping the inner to a lesser depth in slow dissolve
packaging material, and filling and overlap capping shell
(11d) simultaneously forming seal (11c).
[0068] Figures 1c and 1d show capsules peripheral
shells which are shrunk fit about (shaped or moulded)
substance and have therebetween secondary points of
weakness in the form of an easy dissolving region (12)
having an area adapted to peel back, for example on
swelling in the form of an unsealed abutment of the two
peripheral shells (11d).
[0069] Figures 1e and 1f show capsules comprising
an easy dissolving packaging material band (13) bridging
a gap between shells (11d). Solid or liquid ingredients
are enclosed within the capsule (11d, 11d) and released
via the easy dissolving region (13) on rapid dissolution
in water.
[0070] Figures 1g relates to the present invention and
shows a capsule comprising a rapid dissolve monolayer
peripheral shell (11f) enclosing substance and inner sec-
ondary peripheral shell (11d), abutting or overlap sealed
to the capsules remote peripheral shell (11d). The cap-
sule may be suited to enclose two same or different sub-
stances with staged release, with rapid release of one
substance via the rapid dissolve shell (11f) and subse-
quent release of the second substance by slow dissolve
of capsule (11d, 11d).
[0071] In Figures 1h and 1i are shown packaging in
the form of a primary dipped bag or wallet (14) which is
filled and sealed, with a separate cap portion (15) or by
self-sealing by crimping (16) as illustrated. Crimping may
optionally provide a release feature in the form of a pri-
mary structure as a point of strength portion to prevent
premature release or as a secondary point of weakness
portion which is for example adapted for rapid dissolving
in water to release contents of the bag with subsequent
dissolution of the bag or wallet.
[0072] In Figures 2a and 2b are shown a sachet in the
form of secondary structure packaging material (21) lo-
cated around a primary structure mesh bag of slow dis-
solving reinforcing packaging material (22) which may
be fused or otherwise with the packaging material (21).
Packaging material (21)is sealed at the edges.
[0073] This packaging is suited for delivery of graded
substances whereby rapid dissolving of packaging ma-

terial (21) releases fine particles from within the primary
structure mesh bag (22), large particles being released
later on slow dissolving of mesh bag (22). The sachet
may comprise packaging material (21) as flexible or rigid
packaging material or a combination thereof which may
be flat or formed, for example by vacuum. This configu-
ration may also be employed in other embodiments ac-
cording to the present disclosure using any packaging
material as desired.
[0074] In Figure 3a is shown water-soluble capsule
(31) in the form of a first capsule portion, retained by
means of a resiliently deformable capsule shell (32) on
a support means (33) in locus (34). By locating the water
soluble capsule (31) on support means (33) external in-
fluences of locus (34) leading to premature release are
minimised. On contact with water the shell (31) dissolves
releasing contents, with subsequent dissolution of the
locating shell (32).
[0075] In Figure 3b is shown a capsule which may be
made of water soluble packaging material adapted to be
located by means of resiliently deformable wings (36),
thereby locating a capsule in position and potentially
damaging external influences within the locus.
[0076] In Figures 4a - 4c are shown configurations of
packaging constructed of packaging material (41) with
soluble seal or crimp (42). Packaging may be constructed
by means including flow wrapping or extruding to form a
seamed or seamless tube with seamed sectioning along
the length, as shown in Figures 4b(i) and 4b(ii). In Figures
5a and 5b are shown clustering elements comprising wa-
ter soluble packaging material (52) according to the in-
vention and clustered water-soluble packaging in the
form of capsules (51). On contact with water the clustered
capsules dissolve rapidly to release their contents with
subsequent dissolution of the clustering element which
serves to aid withstanding external influences leading to
premature release prior to contact with water.

Claims

1. Controlled release packaging in the form of a capsule
comprising packaging material
which is substantially completely dispersible or dis-
solvable in an effective amount of a water-containing
substance and
which is adapted to contain or enclose one or more
substances
wherein
the packaging is adapted for release of contained or
enclosed substances in response to a predeter-
mined stimulus in predetermined manner to a de-
sired locus with substantially simultaneous or sub-
sequent partial or complete dispersal or dissolving
of the substances,
wherein the packaging comprises
at least a primary and secondary component adapt-
ed to dissolve and release the substance to the de-
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sired locus in manner to provide release with pre-
determined timing and in pre-determined manner
whereby the at least primary and secondary compo-
nents provide regions of multiple (11a, 11e) and sin-
gle layer (11b, 11d) structures,
and
one of the primary or secondary components having
points of weakness (12) in the form of packaging
material formulated for rapid or slow dissolving or
fracture, or of flaws or water entraining features such
as moulding or embossing in the form of non-pene-
trating perforations for initiating the dissolution of the
packaging
and
wherein the packaging material comprises a rapid
dissolve monolayer peripheral shell (11f) enclosing
substance and inner secondary peripheral shell
(11d), abutting or overlap sealed to the packaging
remote peripheral shell (11 d) with rapid release of
one substance via the rapid dissolve shell (11f) and
subsequent release of the second substance by slow
dissolve of packaging (11d).

2. Packaging according to Claims 1 wherein the sub-
stance to be released is in the form of solid or liquid
and is preferably selected from powders, granules,
crystals, microcapsules, monoliths, suspensions,
dispersions, concentrates, gels, thixotropes, non-
aqueous solutions and the like and mixtures thereof,
in a desired grade or range of grades.

3. Packaging according to any of Claims 1 to 2, which
is substantially completely dissolvable.

4. Packaging according to any of Claims 1 to 3 which
is dispersible or dissolvable in water-containing sub-
stance comprising any solid, semi-solid, liquid or
gaseous (vapour) fluid which comprises water in ef-
fective dispersing or dissolving amount, which may
be chemically or physically releasably bound or may
be freely available and may be gathered or accumu-
lated from the substance or readily and instantly tak-
en up by the packaging material.

5. Packaging according to any of Claims 1 to 4 adapted
for release in response to a predetermined stimulus
comprising any chemical or physical stimulus for dis-
solving or dispersing, transforming by precipitation
or morphology change, fracturing, rupturing or oth-
erwise rendering permeable the packaging or a part
thereof to release contained or enclosed substance.

6. Packaging according to any of Claims 1 to 5 wherein
the stimulus is the same as or different to the water-
containing substance which serves to disperse or
dissolve, wherein materials are dispersible or solu-
ble in hot or cold water-containing substance and/or
may release substance by dissolution or by other

physical or chemical means such as exposure to
heat, acid or alkali, solvents and solvent mixtures,
oxidising conditions, radiant energy including UV,
microwave and the like or biological degradants.

7. Packaging according to any of Claims 1 to 6 for re-
lease of substance into a locus comprising any place,
area or the like into or at which it is desired to release
the substance, which may be the same as or may
be different to but connecting with a locus at which
the substance is to have a desired effect.

8. Packaging according to any of Claims 1 to 7 wherein
water-dispersible or soluble packaging material
comprises a natural or synthetic polymer or mixtures
thereof selected from polyvinyl alcohol (PVA), poly-
ethyleneoxide, chemically modified cellulose or cel-
lulose ethers and other cellulose derivatives, modi-
fied starches, polyvinylpyrrolidone, polyacrylamide
or gelatine or derivatives thereof.

9. Packaging according to any of Claims 1 to 8 com-
prising means (36) for locating or positioning within
the locus into which a contained substance is to be
released in manner to secure it at the optimum po-
sition for storing, or for timing or activating the release
stimulus for example for the operation of dissolving
water in the locus on the release element, or to main-
tain the packaging in desired position in manner to
withstand influences such as impact force during
handling and storage.

10. Packaging according to any of Claims 1 to 9 wherein
locating means (36) comprise an elongate substan-
tially resilient or flexible portion adapted to be tied or
hooked onto or located around a suitable projection
or received within a recess of an effective support in
the environment in which the packaging is contained,
or may comprise resiliently deformable projections
extending in opposing directions from the packaging
material as hereinbefore defined and adapted to be
deformed to locate between opposing retaining
means, surfaces and the like of an effective support
means and be retained by resilience.

11. Packaging according to any of Claims 1 to 10 com-
prising a conformation, configuration or formulation
adapted to absorb or dispel external influences to
which the packaging may be subjected and which
may lead to premature release of contained or en-
closed substance.

12. Packaging according to any of Claims 1 to 11 com-
prising means to enhance the response thereof to
release stimulus, by means of formulation or of ad-
ditional components incorporated in or contained
within the packaging, selected from means adapted
to cause release by expanding on contact with water-
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containing substances, for example comprising
swelling or expanding agents, effervescent agents,
disintegrants, dispersing agents, or contained gas-
es, such as air at a positive overpressure and the
like, stimulus sensitising agents, for example adapt-
ed to cause release on change of pH, change in tem-
perature, subjecting to microwave, UV, solvents and
solvent mixtures and the like.

13. Method for the production of a controlled release
packaging comprising forming a packaging from a
packaging material as hereinbefore defined in any
of Claims 1 to 12 comprising forming packaging ma-
terial and introducing one or more substances to be
released in manner to be contained or enclosed
therein.

14. Method according to Claim 13 wherein forming pack-
aging materials is selected from residue free sealing
one or more sheets, deforming one or more sheets
by action of heat, solvents such as water, vacuum,
pressure and the like, extruding, shaping from solu-
tion or molten, for example by dipping or spraying
onto a former, casting, embossing.

15. Method according to any of Claims 13 and 14 where-
in the substance(s) may be contained or enclosed
within the packaging material by mechanical or
chemical means selected from coforming the mate-
rial and substance by fusing, blending or mixing into
a molten packaging material or a solution thereof, or
sealing the packaging material about the substance
(s) by softening the packaging material with water or
a sensitising agent and self bonding to unsoftened
or similarly softened packaging material, bonding or
welding with solvent, glue and the like with or without
application of heat or pressure, contacting edges of
packaging material with a melting point depression
sealing fluid such as organic solvent, water, a poly-
mer solution or emulsion, a solution of a proteolytic
enzyme producing a protein solution and the like,
and applying thermal energy or the like to cause fu-
sion.

16. Method according to any of Claims 13 to 15 wherein
packaging includes an identification element, for ex-
ample may be printed, moulded, embossed or laser
marked to indicate the nature or origin of the con-
tents, the mode of use, or to incorporate features of
design.

17. Method according to any of Claims 13 to 16 wherein
packaging or substance to be contained comprises
an additional indicating element, for example a com-
ponent which indicates when dissolution is complete
or when the substance has achieved its desired ef-
fect.

18. Method for the controlled release of a substance as
hereinbefore defined employing water-dispersible or
soluble packaging as defined in any of claims 1 to
12 comprising locating the packaging in a locus for
intended release and subjecting to a release stimu-
lus, for example contracting with water-containing
substance in effective dispersing or dissolving
amount, for an effective period to activate release
as hereinbefore defined and release the substance
into the locus, wherein the packaging is simultane-
ously or subsequently substantially completely dis-
solved in the water containing substance.

19. Method according to Claim 18 for release of agro-
chemical substances including pest or plant growth
control agents, plant disease control agents, soil im-
provement agents and the like for farming, green-
house, horticultural, forestry and like applications on
industrial or domestic scale by means of spraying,
dusting, drilling and like techniques.

20. Method according to Claim 18 for release of envi-
ronmental treatment agents such as water purifica-
tion agents, disinfectants, waste treatment agents
and the like, including control agents for water borne
viruses, bacterium, organisms and insects which
carry disease, natural and industrial contaminants
including water borne plant growth control agents,
soil run off dispersant agents, cooling and recycled
water neutralising agents and the like.

21. Method according to Claim 18 for handling and re-
lease of safe-to-the-point-of-use substances, for ex-
ample hazardous substances including caustics,
chemical reagents, drain clearing substances and
the like which may be used in diluted form, which are
relatively safe although unpleasant in powdered,
non-aqueous or concentrate form but which become
hazardous in solution.

22. Method according to Claim 18 for releasing deter-
gents or other cleaning agents in the form of solids
or liquids such as concentrates, including domestic
and industrial detergents for cleaning premises, ob-
jects and clothing and for personal hygiene using
any known detergents or cleaning agents.

23. Method according to Claim 18 for release of food
components including flavours and fragrances in the
form of dried or powdered solids, liquids and vola-
tiles, texturising agents, colorants, moisture absorb-
ers such as rice, com flour, salt and the packaging
material itself, oils and fats, dried dairy products and
other food products which deteriorate in the pres-
ence of oxygen, seasoning and herbs and the like.
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Patentansprüche

1. Verpackung zur kontrollierten Freisetzung in Form
einer Kapsel, die Verpackungsmaterial umfasst,
das im Wesentlichen in einer wirksamen Menge ei-
ner wasserhaltigen Substanz vollständig dispergier-
bar oder löslich
und dazu geeignet ist, eine oder mehrere Substan-
zen zu enthalten oder einzuschließen,
wobei
die Verpackung zur Freisetzung von darin enthalte-
nen oder eingeschlossenen Substanzen in einer vor-
gegeben Weise an einen gewünschten Ort als Re-
aktion auf einen vorgegebenen Auslöseimpuls ge-
eignet ist, wobei die Substanzen im Wesentlichen
gleichzeitig oder aufeinanderfolgend teilweise oder
vollständig dispergiert oder gelöst werden.
wobei die Verpackung Folgendes umfasst:

mindestens eine primäre und eine sekundäre
Komponente, die zur Auflösung und Freiset-
zung der Substanz am gewünschten Ort geeig-
net sind, so dass sie eine Freisetzung innerhalb
einer vorgegebenen Zeit und in einer vorgege-
benen Weise ermöglichen, wobei die minde-
stens primären und sekundären Komponenten
Bereiche mit mehrschichtigen (11a, 11e) und
einschichtigen (11b, 11d) Strukturen aufweisen,
und
eine der primären oder sekundären Komponen-
ten Schwachstellen (12) aufweist, entweder in
Form von Verpackungsmaterial, das zum
schnellen oder langsamen Lösen oder Brechen
konzipiert ist, oder von Rissen oder Wasser mit-
führenden Elementen wie Formung oder Prä-
gung in Form nicht durchgehender Perforierung,
um das Lösen der Verpackung einzuleiten,
und
wobei das Verpackungsmaterial eine schnell
lösliche einschichtige periphere Hülle (11f) um-
fasst, die eine Substanz einschließt, und eine
innere sekundäre periphere Hülle (11d), die auf
Stoß oder überlappend mit der entfernten peri-
pheren Hülle (11d) der Verpackung versiegelt
ist, wobei eine Substanz über die schnell lösli-
che Hülle (11f) rasch und die zweite Substanz
durch das langsame Lösen der Verpackung
(11d) anschließend freigesetzt wird.

2. Verpackung gemäß Anspruch 1, wobei die freizu-
setzende Substanz als Feststoff oder Flüssigkeit
vorliegt und vorzugsweise aus Pulvern, Granulaten,
Kristallen, Mikrokapseln, Monolithen, Suspensio-
nen, Dispersionen, Konzentraten, Gels, thixotropen
Substanzen, wasserfreien Lösungen und derglei-
chen sowie Gemischen daraus in einer gewünsch-
ten Abstufung oder einer Reihe von Abstufungen
ausgewählt wird.

3. Verpackung gemäß einem der Ansprüche 1 bis 2,
die im Wesentlichen vollständig löslich ist.

4. Verpackung gemäß einem der Ansprüche 1 bis 3,
die dispergierbar oder löslich ist in einer wasserhal-
tigen Substanz, die ein beliebiges festes, halbfestes,
flüssiges oder gasförmiges (Dampf) Medium um-
fasst, das Wasser in einer zum Dispergieren oder
Lösen wirksamen Menge umfasst, das chemisch
oder physikalisch freisetzbar gebunden oder frei ver-
fügbar sein kann und das aus der Substanz gewon-
nen oder kumuliert werden und vom Verpackungs-
material sofort und problemlos aufgenommen wer-
den kann.

5. Verpackung gemäß einem der Ansprüche 1 bis 4,
die zur Freisetzung als Reaktion auf einen vorgege-
benen Auslöseimpuls geeignet ist, der jeden belie-
bigen chemischen oder physikalischen Auslöseim-
puls zum Lösen oder Dispergieren, Umwandeln
durch Ausfällung oder morphologische Verände-
rung, Brechen, Reißen oder auf andere Weise
Durchlässigmachen der Verpackung ganz oder teil-
weise umfasst, um die enthaltene oder eingeschlos-
sene Substanz freizusetzen.

6. Verpackung gemäß einem der Ansprüche 1 bis 5,
wobei der Auslöseimpuls mit der wasserhaltigen
Substanz, die zum Dispergieren oder Lösen dient,
übereinstimmen oder sich von dieser unterscheiden
kann, wobei Materialien in heißen oder kalten was-
serhaltigen Substanzen dispergierbar oder löslich
sind bzw. die Substanz durch Lösen oder durch an-
dere physikalische und chemische Mittel wie Einwir-
kung von Hitze, Säure oder Lauge, Lösemitteln und
Lösemittelgemischen, oxidierende Bedingungen,
Strahlungsenergie einschließlich UV, Mikrowellen
und dergleichen oder biologische Abbaumittel frei-
gesetzt wird.

7. Verpackung gemäß einem der Ansprüche 1 bis 6
zur Freisetzung einer Substanz an einen Ort, der
jeden beliebigen Ort, Bereich oder dergleichen um-
fasst, in den oder an dem die Freisetzung der Sub-
stanz erwünscht ist und der mit dem Ort, an dem die
Substanz eine gewünschte Wirkung entfalten soll,
übereinstimmen oder sich von diesem unterschei-
den kann.

8. Verpackung gemäß einem der Ansprüche 1 bis 7,
wobei das in Wasser dispergierbare oder lösliche
Verpackungsmaterial ein natürliches oder syntheti-
sches Polymer oder Gemische daraus umfasst, die
aus Polyvinylalkohol (PVA), Polyethylenoxid, che-
misch modifizierter Cellulose oder Celluloseethern
oder anderen Cellulosederivaten, modifizierten
Stärken, Polyvinylpyrrolidon, Polyacrylamid oder
Gelatine oder deren Derivaten ausgewählt ist.
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9. Verpackung gemäß einem der Ansprüche 1 bis 8,
die Mittel (36) zur Lokalisierung und Positionierung
innerhalb des Ortes umfasst, an den eine enthaltene
Substanz in einer Weise freigesetzt werden soll,
dass sie an der optimalen Position eingelagert wer-
den kann, oder zur Zeitsteuerung oder Aktivierung
des Auslöseimpulses zum Beispiel für den Vorgang
des Lösens von Wasser am Ort an dem freizuset-
zenden Element, oder um die Verpackung in der ge-
wünschten Position zu halten, so dass sie Ein-
flussfaktoren wie Aufprall bei der Handhabung und
Lagerung standhält.

10. Verpackung gemäß einem der Ansprüche 1 bis 9,
wobei Lokalisierungsmittel (36) einen länglichen, im
Wesentlichen elastischen oder biegsamen Teil um-
fassen, der dazu geeignet ist, an einem entspre-
chenden Überstand angebunden, in diesen einge-
hängt oder um diesen herum angeordnet zu werden
oder in einer Vertiefung einer effektiven Halterung
in der Umgebung, in der die Verpackung enthalten
ist, aufgenommen zu werden, oder elastisch ver-
formbare Überstände, die in gegensätzlichen Rich-
tungen vom Verpackungsmaterial wie vorstehend
definiert verlaufen und dazu geeignet sind, sich so
zu verformen, dass sie zwischen einander gegen-
überliegenden Haltemitteln, Oberflächen und der-
gleichen einer effektiven Haltevorrichtung angeord-
net sind und durch Federwirkung gehalten werden.

11. Verpackung gemäß einem der Ansprüche 1 bis 10,
die eine Konformation, Konfiguration oder Formulie-
rung umfasst, die geeignet ist, externe Einflussfak-
toren, denen die Verpackung ausgesetzt sein kann
und die zu vorzeitiger Freisetzung der enthaltenen
oder eingeschlossenen Substanz führen können, zu
absorbieren oder zu beseitigen.

12. Verpackung gemäß einem der Ansprüche 1 bis 11,
die Mittel umfasst, um die Reaktion der Verpackung
auf den Freisetzungs-Auslöseimpuls durch Formu-
lierung oder zusätzlich enthaltene Komponenten,
die in der Verpackung eingeschlossen oder darin
enthalten sind, zu verbessern; diese werden aus Mit-
teln ausgewählt, die dazu geeignet sind, Freisetzung
durch Ausdehnen bei Kontakt mit wasserhaltigen
Substanzen zu bewirken, wie zum Beispiel Schwell-
oder Ausdehnungsmittel, Schäumungsmittel,
Sprengmittel, Dispergiermittel oder enthaltene Gase
wie Luft bei positivem Überdruck und dergleichen,
Mittel zur Erhöhung der Sensibilität auf den Auslö-
seimpuls, die zum Beispiel dazu geeignet sind, Frei-
setzung bei Veränderung des pH-Werts, bei Tem-
peraturänderung, Einwirkung von Mikrowellen, UV,
Lösemitteln und Lösemittelgemischen und derglei-
chen zu bewirken.

13. Methode für die Herstellung einer Verpackung zur

kontrollierten Freisetzung, die das Formen einer
Verpackung aus Verpackungsmaterial wie in diesem
Schriftstück in einem der Ansprüche 1 bis 12 be-
schrieben umfasst, sowie das Formen von Verpak-
kungsmaterial und das Zusetzen von einer oder
mehreren freizusetzenden Substanzen, die darin
enthalten oder eingeschlossen werden.

14. Methode gemäß Anspruch 13, wobei das Formen
von Verpackungsmaterial aus rückstandsfreiem
Siegeln von einer oder mehreren Schichten, Verfor-
men einer oder mehrerer Schichten durch Einwirken
von Wärme, Lösemitteln wie Wasser, Vakuum,
Druck und dergleichen, Strangpressen, Formen
durch Lösung oder Schmelzen, zum Beispiel durch
Eintauchen oder Sprühen in eine Form, Gießen, Prä-
gen ausgewählt wird.

15. Methode gemäß einem der Ansprüche 13 und 14,
wobei die Substanz(en) innerhalb des Verpackungs-
materials enthalten oder eingeschlossen sein kann
(können) durch mechanische oder chemische Mittel,
die ausgewählt werden aus gemeinsamer Formge-
bung des Materials und der Substanz durch Ver-
schmelzen, Vermischen oder Mischen zu einem ge-
schmolzenen Verpakkungsmaterial oder einer Lö-
sung daraus, oder Versiegeln des Verpackungsma-
terials um die Substanz(en) herum durch Erweichen
des Verpackungsmaterials mit Wasser oder einem
Sensibilisierungsmittel und Selbstkleben auf nicht
erweichtem oder ebenso erweichtem Verpackungs-
material, Kleben oder Schweißen mit Lösemittel,
Klebstoff und dergleichen mit oder ohne Anwendung
von Wärme oder Druck, Verbinden der Ränder des
Verpackungsmaterials mit einer Siegelflüssigkeit mit
abgesenktem Schmelzpunkt wie einem organischen
Lösemittel, Wasser, einer Polymerlösung oder
-emulsion, einer Lösung eines proteolyitschen En-
zyms, das eine Proteinlösung ergibt, und derglei-
chen sowie Anwendung thermischer Energie oder
dergleichen, um Verschmelzen zu bewirken.

16. Methode gemäß einem der Ansprüche 13 bis 15,
wobei die Verpackung ein Identifizierungselement
umfasst, das zum Beispiel gedruckt, geformt, ge-
prägt oder mit dem Laser erzeugt sein kann, um Art
und Herkunft des Inhalts, die Art der Verwendung
anzugeben oder um Gestaltungsmerkmale einzu-
schließen.

17. Methode gemäß einem der Ansprüche 13 bis 16,
wobei die Verpackung oder die darin zu enthaltende
Substanz ein zusätzliches Indikatorelement um-
fasst, zum Beispiel eine Komponente, die anzeigt,
wann das Auflösen abgeschlossen ist oder wann die
Substanz ihre gewünschte Wirkung erreicht hat.

18. Methode für die kontrollierte Freisetzung einer Sub-
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stanz wie vorstehend definiert, wobei eine in Wasser
dispergierbare oder lösliche Verpackung wie in ei-
nem der Ansprüche 1 bis 12 definiert verwendet wird,
die die Positionierung der Verpackung an einem Ort
für die gewünschte Freisetzung sowie die Einwir-
kung eines die Freisetzung auslösenden Impulses
umfasst, zum Beispiel Herstellung eines Kontakts
mit einer wasserhaltigen Substanz in für das Disper-
gieren oder Lösen wirksamer Menge, Aktivieren der
Freisetzung über einen wirksamen Zeitraum wie vor-
stehend definiert und Freisetzung der Substanz an
einen Ort, wobei die Verpakkung gleichzeitig oder
anschließend im Wesentlichen vollständig in der
wasserhaltigen Substanz gelöst wird.

19. Methode gemäß Anspruch 18 für die Freisetzung
agrochemischer Substanzen einschließlich Schäd-
lingsbekämpfungsmittel oder Wirkstoffe zur Regu-
lierung des Pflanzenwachstums, Wirkstoffe gegen
Pflanzenkrankheiten, Bodenverbesserungsmittel
und dergleichen Anwendungen für Ackerbau, Treib-
haus, Gartenbau, Forstwirtschaft und dergleichen
auf industrieller Ebene oder für den Hausgebrauch
durch Techniken wie Sprühen, Bestäuben, Bohren
oder dergleichen.

20. Methode gemäß Anspruch 18 für die Freisetzung
von Umweltbehandlungsmitteln wie Wasserreini-
gungsmitteln, Desinfektionsmitteln, Abfallbehand-
lungsmitteln und dergleichen, einschließlich Steue-
rungsmitteln für im Wasser enthaltene Viren, Bakte-
rien, Lebewesen und Insekten, die Krankheitsträger
darstellen können, natürlichen und industriellen
Kontaminanten einschließlich im Wasser enthalte-
ner Mittel zur Steuerung des Pflanzenwachstums,
Bodenabfluss-Dispergiermittel, Mittel zur Neutrali-
sierung von Kühl- und Recyclingwasser und derglei-
chen.

21. Methode gemäß Anspruch 18 für die Handhabung
und Freisetzung von Substanzen, die sicher zum Ort
der Verwendung transportiert werden sollen, zum
Beispiel gefährliche Substanzen wie Ätzmittel, che-
mische Reagenzien, Substanzen zur Abflussreini-
gung und dergleichen, die in gelöster Form verwen-
det werden können, die zwar in Pulverform, wasser-
freier Form oder als Konzentrat relativ sicher, wenn
auch unangenehm sind, jedoch in Lösung gefährlich
werden.

22. Methode gemäß Anspruch 18 zur Freisetzung von
Detergenzien oder anderen Reinigungsmitteln in fe-
ster oder flüssiger Form wie Konzentraten, ein-
schließlich Detergenzien für den Hausgebrauch und
industrielle Detergenzien zur Reinigung von Ge-
schäftsräumen, Gegenständen und Kleidungsstük-
ken und für die persönliche Hygiene unter Verwen-
dung aller bekannten Detergenzien oder Reini-

gungsmittel.

23. Methode gemäß Anspruch 18 für die Freisetzung
von Lebensmittelbestandteilen einschließlich Aro-
ma- und Duftstoffen in Form von Feststoffen in ge-
trockneter oder Pulverform, von Flüssigkeiten und
flüchtigen Stoffen, Texturierungsmitteln, Farbstof-
fen, Flüssigkeit absorbierenden Mitteln wie Reis,
Maismehl, Salz und dem Verpackungsmaterial als
solchem, Ölen und Fetten, Trockenmilchprodukten
und anderen Lebensmitteln, die im Beisein von Sau-
erstoff, Gewürzen, Kräutern und dergleichen verder-
ben.

Revendications

1. Conditionnement à libération contrôlée sous la for-
me d’une gélule comprenant un matériau de condi-
tionnement qui est sensiblement complètement dis-
persible ou soluble dans une quantité efficace d’une
substance contenant de l’eau et
qui est adapté pour contenir ou enfermer une ou plu-
sieurs substances,
dans lequel
le conditionnement est adapté pour libérer les subs-
tances contenues ou enfermées en réponse à un
stimulus prédéterminé, d’une manière prédétermi-
née, sur un site voulu, avec dispersion ou dissolution
sensiblement simultanée ou ultérieure, partielle ou
complète, des substances,
dans lequel le conditionnement comprend
au moins un composant primaire et un composant
secondaire adaptés pour dissoudre et libérer la
substance sur le site voulu de façon à permettre une
libération à un moment prédéterminé et d’une ma-
nière prédéterminée, de sorte que les au moins com-
posants primaire et secondaire réalisent des régions
de structure à couches multiples (11a, 11e) et uni-
ques (11b, 11d)
et
l’un des composants primaire ou secondaire a des
points de faiblesse (12) dans la forme du matériau
de conditionnement formulé pour une dissolution ou
fracture rapide ou lente, ou des amorces de rupture
ou des caractéristiques entraînant l’eau, telles qu’un
moulage ou un gaufrage sous la forme de perfora-
tions non pénétrantes pour amorcer la dissolution
du conditionnement
et
dans lequel le matériau de conditionnement com-
prend une coque périphérique (11f) monocouche à
dissolution rapide, enfermant une substance et une
coque périphérique (11d) secondaire intérieure, la-
dite coque périphérique (11f) étant en butée ou scel-
lée à chevauchement avec la coque périphérique
(11d) de conditionnement distante, avec libération
rapide d’une substance via la coque (11f) à dissolu-
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tion rapide et libération ultérieure de la seconde
substance par dissolution lente du conditionnement
(11d).

2. Conditionnement selon la revendication 1, dans le-
quel la substance à libérer est sous la forme d’un
solide ou d’un liquide et est de préférence sélection-
née parmi les poudres, les granules, les cristaux, les
microcapsules, les monolithes, les suspensions, les
dispersions, les concentrés, les gels, les thixotropes,
les solutions non aqueuses et analogues, ainsi que
leurs mélanges, dans une qualité ou une gamme de
qualités voulue.

3. Conditionnement selon l’une quelconque des reven-
dications 1 à 2, qui est sensiblement complètement
soluble.

4. Conditionnement selon l’une quelconque des reven-
dications 1 à 3, qui est dispersible ou soluble dans
une substance contenant de l’eau comprenant, tout
solide, semi-solide, liquide ou fluide gazeux (vapeur)
qui comprend de l’eau en quantité efficace à la dis-
persion ou à la dissolution, eau qui peut être liée de
façon chimiquement ou physiquement libérable ou
qui peut être librement disponible et qui peut être
rassemblée ou accumulée depuis la substance ou
facilement et instantanément capturée par le maté-
riau de conditionnement.

5. Conditionnement selon l’une quelconque des reven-
dications 1 à 4, adapté pour libérer la substance con-
tenue ou enfermée, en réponse à un stimulus pré-
déterminé comprenant tout stimulus chimique ou
physique, pour dissoudre ou disperser, transformer
par précipitation ou changer la morphologie, fractu-
rer, rompre ou autre moyen permettant de rendre
perméable le conditionnement ou une partie de ce-
lui-ci.

6. Conditionnement selon l’une quelconque des reven-
dications 1 à 5, dans lequel le stimulus est ou non
le même que la substance contenant de l’eau qui
sert à disperser ou dissoudre, les matériaux étant
dispersibles ou solubles dans une substance conte-
nant de l’eau chaude ou froide et/ou pouvant libérer
la substance par dissolution ou par d’autres moyens
physiques ou chimiques tels que l’exposition à de la
chaleur, à un acide ou à une base, à des solvants
et mélanges de solvants, à des conditions oxydan-
tes, à une énergie rayonnante y compris les UV, les
micro-ondes et analogues ou à des agents de dé-
gradation biologique.

7. Conditionnement selon l’une quelconque des reven-
dications 1 à 6 pour libérer une substance sur un site
comprenant tout emplacement, zone ou analogue
dans lequel, ou au niveau duquel, il est souhaitable

de libérer la substance, site qui peut être ou non le
même que le lieu que celui la substance doit avoir
un effet voulu, mais qui est en connexion avec ledit
lieu.

8. Conditionnement selon l’une quelconque des reven-
dications 1 à 7, dans lequel le matériau de condition-
nement hydrodispersible ou hydrosoluble comprend
un polymère naturel ou synthétique ou un mélange
de tels polymères, sélectionné parmi le poly(alcool
vinylique) (PVA), le poly(oxyde d’éthylène), la cellu-
lose chimiquement modifiée ou des éthers de cellu-
lose chimiquement modifiée et d’autres dérivés de
la cellulose, des amidons modifiés, la polyvinylpyr-
rolidone, le polyacrylamide ou la gélatine, ou leurs
dérivés.

9. Conditionnement selon l’une quelconque des reven-
dications 1 à 8, comprenant des moyens (36) pour
localiser ou positionner au sein du site dans lequel
une substance contenue doit être libérée de manière
à la garder dans la position optimale pour le stocka-
ge, ou pour programmer ou activer le stimulus de
libération, par exemple, pour le fonctionnement de
l’eau dissolvante dans le site sur l’élément à libérer,
ou pour maintenir le conditionnement dans une po-
sition voulue de façon qu’il résiste aux influences
telles qu’une force d’impact au cours de la manipu-
lation et du stockage.

10. Conditionnement selon l’une quelconque des reven-
dications 1 à 9, dans lequel les moyens de localisa-
tion (36) comprennent une portion allongée, sensi-
blement résiliente ou flexible, adaptée pour être at-
tachée ou ancrée ou située autour d’une projection
convenable ou reçue dans un évidement d’un sup-
port efficace de l’environnement dans lequel le con-
ditionnement est contenu, ou peut comprendre des
projections déformables de manière résilientes et
s’étendant dans des directions opposées à partir du
matériau de conditionnement tel que précédemment
défini et adaptées pour être déformées pour se loger
entre des moyens de retenue opposés, des surfaces
et analogues, d’un moyen support efficace et à y être
retenues par résilience.

11. Conditionnement selon l’une quelconque des reven-
dications 1 à 10, comprenant une conformation, con-
figuration ou formulation adaptée pour absorber ou
dissiper des influences externes auxquelles le con-
ditionnement peut être soumis et qui peuvent con-
duire à une libération prématurée de la substance
contenue ou enfermée.

12. Conditionnement selon l’une quelconque des reven-
dications 1 à 11, comprenant des moyens pour aug-
menter la réponse du conditionnement à un stimulus
de libération, au moyen d’une formulation ou de com-

25 26 



EP 1 421 010 B2

15

5

10

15

20

25

30

35

40

45

50

55

posants additionnels incorporés ou contenus dans
le conditionnement, sélectionnés parmi des moyens
adaptés pour provoquer la libération par dilatation
au contact avec des substances contenant de l’eau,
par exemple comprenant des agents de gonflement
ou de dilatation, des agents effervescents, des dé-
sintégrants, des agents de dispersion ou des gaz
contenus, tels que l’air à une surpression positive et
analogues, des agents sensibilisant au stimulus, par
exemple adaptés pour provoquer la libération lors
d’un changement de pH, un changement de tempé-
rature, l’exposition à des micro-ondes, à des UV, à
des solvants et mélanges de solvants, et analogues.

13. Procédé pour la production d’un conditionnement à
libération contrôlée comprenant la formation d’un
conditionnement à partir d’un matériau de condition-
nement tel que défini précédemment dans l’une
quelconque des revendications 1 à 12, comprenant
la formation du matériau de conditionnement et l’in-
troduction d’une ou plusieurs substances à libérer
de façon à être contenues ou enfermées dans ledit
conditionnement.

14. Procédé selon la revendication 13, dans lequel la
formation des matériaux de conditionnement est sé-
lectionnée parmi le scellement d’une ou plusieurs
feuilles sans résidu, la déformation d’une ou plu-
sieurs feuilles sous l’action de la chaleur, des sol-
vants tels que l’eau, du vide, de la pression et ana-
logues, l’extrusion, la conformation à partir de solu-
tions ou de masses fondues, par exemple par trem-
page ou pulvérisation sur un conformateur, coulage,
gaufrage.

15. Procédé selon l’une quelconque des revendications
13 et 14, dans lequel la ou les substances peuvent
être contenues ou enfermées au sein du matériau
de conditionnement par des moyens mécaniques ou
chimiques sélectionnés parmi le coformage du ma-
tériau et de la substance par fusion, homogénéisa-
tion ou mélange dans un matériau de conditionne-
ment fondu ou une solution de celui-ci, scellement
du matériau de conditionnement autour, de la ou des
substances par ramollissement du matériau de con-
ditionnement avec de l’eau ou un agent de sensibi-
lisation et auto-liaison à du matériau de condition-
nement non ramolli ou ramolli de façon similaire,
liaison ou soudage avec un solvant, une colle et ana-
logues, avec ou sans application de chaleur ou de
pression, mise en contact des bords du matériau de
conditionnement avec un fluide de scellement abais-
sant le point de fusion tel qu’un solvant organique,
de l’eau, une solution ou une émulsion polymère,
une solution d’une enzyme protéolytique produisant
une solution de protéines et analogues, et l’applica-
tion d’énergie thermique ou analogue pour provo-
quer la fusion.

16. Procédé selon l’une quelconque des revendications
13 à 15, dans lequel le conditionnement inclut un
élément d’identification qui, par exemple, peut être
imprimé, moulé, gaufré ou marqué au laser pour in-
diquer la nature ou l’origine des contenus, le mode
d’utilisation ou pour incorporer des caractéristiques
de modèle.

17. Procédé selon l’une quelconque des revendications
13 à 16, dans lequel le conditionnement ou la subs-
tance devant être contenu comprend un élément in-
dicateur supplémentaire, par exemple un compo-
sant qui indique quand la dissolution est complète
ou quand la substance a atteint l’effet voulu.

18. Procédé pour la libération contrôlée d’une substance
tel que défini ci-dessus, employant un conditionne-
ment dispersible ou soluble dans l’eau tel que défini
dans l’une quelconque des revendications 1 à 12,
comprenant le positionnement du conditionnement
sur un site à des fins de libération voulues et la sou-
mission à un stimulus de libération, par exemple la
mise en contact avec une substance contenant de
l’eau en quantité efficace sur le plan de la dispersion
ou de la dissolution, pendant une durée efficace pour
activer la libération comme défini ici et la libération
de la substance dans le site, le conditionnement
étant simultanément ou ultérieurement sensible-
ment dissous en totalité dans la substance contenant
de l’eau.

19. Procédé selon la revendication 18 pour la libération
de substances agrochimiques y compris des agents
de la maîtrise de la croissance des nuisibles ou des
plantes, des agents de la maîtrise des maladies des
plantes, des agents améliorant les sols, et analogu-
es, pour des applications d’agriculture, de culture en
serre, d’horticulture, de sylviculture et analogues, à
l’échelle industrielle ou domestique au moyen d’une
pulvérisation, d’un saupoudrage, d’un enfouissage
et de techniques analogues.

20. Procédé selon la revendication 18 pour la libération
d’agents de traitement environnementaux tels que
des agents de purification de l’eau, des désinfec-
tants, des agents de traitement de déchets et ana-
logues, y compris des agents de contrôle vis-à-vis
des virus, bactéries, organismes et insectes trans-
portés par l’eau et qui sont des vecteurs de maladies
et de contaminants naturels et industriels, y compris
des agents de contrôle de la croissance des plantes
transportés par l’eau, des agents de dispersion des
ruissellements des sols, des agents de neutralisa-
tion de l’eau de refroidissement et recyclée, et ana-
logues.

21. Procédé selon la revendication 18 pour le traitement
et la libération de substances sûres jusqu’au point
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d’utilisation, par exemple de substances dangereu-
ses, notamment les agents caustiques, les réactifs
chimiques, les substances de débouchage de
tuyaux d’évacuation et analogues qui peuvent être
utilisés sous une forme diluée, qui sont relativement
sûrs bien que déplaisants à l’état pulvérulent, non
aqueux ou concentré, mais qui deviennent dange-
reux en solution.

22. Procédé selon la revendication 18 pour libérer des
détergents ou autres agents de nettoyage sous la
forme de solides ou de liquides, tels que des con-
centrés, notamment des détergents domestiques et
industriels pour nettoyer les locaux, les objets ou
l’habillement, ou pour l’hygiène personnelle, utilisant
tout détergent ou agent de nettoyage connu.

23. Procédé selon la revendication 18 pour la libération
de composants alimentaires, notamment des par-
fums et des effluves sous la forme de solides séchés
ou pulvérisés, de liquides et de produits volatils, des
agents texturants, des colorants, des absorbeurs
d’humidité tels que le riz, la farine de maïs, le sel et
le matériau de conditionnement lui-même, des hui-
les et des graisses, des produits laitiers séchés et
d’autres produits alimentaires qui se détériorent en
présence d’oxygène, des épices, des herbes et ana-
logues.
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