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Description

Field of the Invention

The invention relates broadly to encapsulated
enzymes and particularly to water soluble encap-
sulated enzymes which may be combined with a
halogen bleach to form an effective bleach/enzyme
cleaning composition.

Background of the Invention

Enzymes are proteins synthesized by living
organisms which can catalyze specific biochemical
reactions such as the conversion of starch fo sugar
(amylase), the hydrolysis of fats to glycerol and
fatty acids (lypase) and the hydrolytic breakdown
of proteins (protease). It is commonly believed that
enzymes are capable of catalyzing reactions only
at a limited number of specific sites commonly
referred to as "active sites".

Certain biological materials such as proteins,
lipids and polysaccharides can be difficult to re-
move from substrates such as dishes, flatware and
fabrics as such biological materials are substan-
tially insoluble in traditional cleaning media. To
increase the solubility and thereby effect removal
of such biological materials, it is known fo employ
an enzyme in a cleaning media to catalytically
assist in breaking down such materials into insolu-
ble monomeric and/or oligomeric molecules. Cer-
tain types of enzymes such as amylase, lipase,
and protease are known to be particularly useful for
such purposes as they can effectively remove such
materials from substrates without significantly de-
grading the substrate being cleaned.

Halogen bleaches are a well known group of
chemical compounds having the ability to remove
stains such as those caused by coffee and tea
from a substrate. Halogen bleaches eliminate such
stains by breaking down the large colored organic
molecules which form such stains into smaller
colorless molecules.

The cleaning actions of enzymes and halogen
bleaches are complementary, each affecting dif-
ferent aspects of the soils typically found on
dishes, flatware, and fabrics. Accordingly, a supe-
rior cleaning composition could be formed by em-
ploying both an enzyme and a halogen bleach in a
single cleaning composition. However, while simple
in theory such a combination has proven to be
difficult to implement as halogen bleaches tend fo
instantly deactivate enzymes at concentrations as
low as 1 part active halogen per one million parts
cleaning media. While such deactivation of en-
zymes is not fully understood, it is believed that
the halogen bleach affects either a change in the
structure of the enzyme's active site or a change in
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the shape of the enzyme such that the enzyme's
active site is no longer available as a reactor site.

Early attempts to combine a halogen bleach
and an enzyme into a stable cleaning composition
included the incorporation of a stabilizing amount
of a polysaccharide into the cleaning composition,
the incorporation of a stabilizing amount of a non-
ionic polymer into the cleaning composition, and
coupling of the enzyme to an insoluble support. All
of these early attempts met with limited success,
encouraging research into other methods.

A slightly more successful attempt at combin-
ing a halogen bleach and an enzyme into a stable
cleaning composition comprised encapsulation of
the bleach in a time release coating. The time
release coating delayed the release of the enzyme
deactivating bleach for a time period sufficient fo
allow the enzyme to perform its cleaning function
before it was deactivated. Unfortunately, this at-
tempt also met with limited success as it proved
virtually impossible to economically prevent pre-
mature release of an enzyme deactivating amount
of the bleach.

A still slightly more successful attempt at com-
bining a halogen bleach and an enzyme into a
stable cleaning composition is disclosed in U.S.
Pat. No. 4,421,664, which teaches that enzyme
activity may be maintained in the presence of a
halogen bleach by encapsulating the bleach in a
time release coating and incorporating an about of
a reducing agent into the composition sufficient fo
substantially instantaneously reduce all prematurely
released bleach. While this method has proven
much more successful than earlier attempts, it has
been discovered that in order for this method to
work effectively it is necessary to employ an en-
capsulated bleach having an extremely high encap-
sulation efficiency which results in a prohibitively
expensive composition.

WO 87/07292 which is only relevant with re-
gard to novelty discloses a granulate detergent
enzyme product, useful in combination with an acid
bleaching agent, which comprises a core of a
microbial enzyme containing material with an en-
teric coating. The enteric coating is preferably a
copolymer of methacrylic acid or derivative and
another methacrylic acid or derivative. The enteric
coating is the second coating of the system en-
zyme. The enzyme system can have a first coating
containing or consisting of an antioxidant, prefer-
ably the antioxidant comprises inorganic salts such
as sodium bisulfate.

Accordingly, a substantial need exists for an
inexpensive and stable cleaning composition con-
taining both an enzyme and a bleach wherein both
the enzyme and the bleach may perform their
desired cleaning function.
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Summary of the Invention

In a first aspect of my invention | have discov-
ered a composition capable of releasing active
enzyme into an aqueous, chlorine bleach-contain-
ing media, the composition comprising an enzyme
core encapsulated with an inner coating of a
bleach-neutralizing substance comprising a sulf-oxy
acid or salt thereof, a peroxide producing sub-
stance, or a sugar and an outer coating of a time-
release substance comprising a cellulose derivative
The encapsulated enzyme may further comprise an
initial coating of a cellulose derivative between the
enzyme and the first coating to ensure that all
chlorine bleach present in the solution has been
neutralized by the bleach-neutralizing substance
before the enzyme is released.

In a second aspect of my invention | have
discovered a composition capable of releasing ac-
tive enzyme into an aqueous, chlorine bleach-con-
taining media, the composition is the combination
of an enzyme core encapsulated with a time-re-
lease substance designed to delay release of the
enzyme into solution for a first-time delay, with a
separate encapsulate of bleach-neutralizing sub-
stance encapsulated with a cellulose derivative de-
signed to delay release of the bleach-neutralizing
substance into solution for a second-time delay; the
first-time delay being longer than the second- time
delay so that the bleach-neutralizing substance will
be released and completely neutralize all chlorine
bleach present in the solution before the enzyme is
released. The separate encapsulate of a bleach-
neutralizing substance may be present either as a
core material or as an inner coating material on a
diluent core. Further, the enzyme may be encap-
sulated with an inner coating of bleach-neutralizing
substance between the enzyme and the second
encapsulating coating of the fime-release sub-
stance comprising a cellulose derivative.

In a third aspect of my invention | have discov-
ered a composition capable of releasing active
enzyme into an aqueous, chlorine bleach-contain-
ing media, the composition is the combination of
an enzyme core encapsulated with a time-release
substance, with a separate encapsulated diluent,
which comprises a diluent core comprising an in-
organic salt encapsulated with an inner coating of a
bleach-neutralizing substance and an outer coating
of a cellulose derivative, and a separate encap-
sulate of bleach-neutralizing substance core encap-
sulated with a cellulose derivative. The enzyme
core may be further encapsulated with an inner
coating of a bleach-neutralizing substance between
the core and the second encapsulating coating of
the time-release substance. Still further, the en-
zyme core may be coated with the time-release
substance so as to delay release of enzyme into
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solution for a first time delay, and the cores of
separate diluent and separate bleach-neutralizing
substance coated with the time-release substance
so as to delay release of diluent and bleach-neu-
tralizing substance into solution for a second time
delay; the first time delay being longer than the
second time delay so that all bleach-neutralizing
substance present as either a core material or a
coating material on a diluent core will be released
and completely neutralize all chlorine bleach
present in the solution before the enzyme is re-
leased.

In a fourth aspect of my invention | have dis-
covered a cleaning composition particularly effec-
tive in warewashing which comprises at least one
of the encapsulated enzyme containing composi-
tions described above, a chlorine bleach, and at
least one additional detergent component.

Commercially available enzymes typically con-
tain a significant portion of an inert filler such as
sodium sulfate, sodium chloride, or the like.

As utilized herein, unless otherwise indicated,
"wt-% enzyme" refers to the active enzyme and
any inert filler employed in combination with the
enzyme. For example, the encapsulation of a mix-
ture of 20 mg enzyme and 60 mg inert filler with an
inner coating of 10 mg bleach-neutralizing sub-
stance and an outer coating of 10 mg time-release
substance results in an encapsulated enzyme com-
position comprising 80 wi-% enzyme core.

As utilized herein, "bleach" refers to any
chemical agent capable of removing the color from
a substrate by oxidation.

As utilized herein, "active halogen" or "active
chlorine" refers to the halogen or chlorine actually
present in the compound having a valence of great-
er than -1.

For a detailed analysis of the meaning of
"bleach", "active chlorine”, and "available chlo-
rine” see White, George, Handbook of Chlorination,
1972, pp. 188-190, which is herein incorporated by
reference.

Detailed Description of the Invention Including a
Best Mode

ENCAPSULATED ENZYME

In a first aspect of my invention | have discov-
ered a composition capable of releasing active
enzyme into an aqueous, chlorine bleach contain-
ing media, the composition comprising an enzyme
core comprising a protease, a lipase an amylase,
or mixtures thereof encapsulated with an inner
coating of a chlorine bleach-neutralizing substance
comprising a sulf-oxy acid or salt thereof, a perox-
ide producing substance or a sugar and an outer
coating of a time-release substance comprising a
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cellulose derivative. The encapsulated enzyme
may further comprise an initial encapsulating coat-
ing of a cellulose derivative between the enzyme
and the first coating to ensure that all chlorine
bleach has been neutralized by the bleach-neu-
tralizing substance before the enzyme is released.

Enzymes

An enzyme capable of facilitating the removal
of biological soil from a substrate without substan-
tially damaging the substrate may be usefully em-
ployed in the present invention. Such enzymes
include proteases, lipases, amylases, or mixtures
thereof. The preferred enzyme or combination of
enzymes depends upon the substrate to be
cleaned and the types of soil o be removed. For
reasons of ease of handling and ease of encapsula-
tion, the enzyme is preferably powdered in form.

While commercially available enzymes typical-
ly contain a significant portion of an inert filler such
as sodium sulfate, sodium chloride, or the like, |
have found that the presence of such fillers does
not affect the present invention.

Proteases (including peptidases) are those en-
zymes which attack and break down proteinaceous
soils such as meat residue, gravy, and blood. Prot-
eases are classified in EC class 3, subclass 3.4. |
have found the EC class 3.4.4 peptide peptido-
hydrolases such as subtilopeptidase A (EC
3.4.4.16) to be particularly effective in the cleaning
composition of this invention. A suitable protease
can be purchased from Novo Industries under the
mark Esperase®.

Lipases are those enzymes which attack and
break down fatty soils such as cooking oil, grease,
and ice cream. Lipases also belong to EC class 3,
but are placed in subclass 3.1. | have found the EC
class 3.1.1 enzymes such as the glycerol ester
hydrolases (EC 3.1.1.3) to be particularly effective
in the cleaning composition of this invention. A
suitable lipase can be purchased from Enzyme
Development under the mark Lipase 30,000.

Amylases are those enzymes which can attack
and break down starch, polysaccharide, and cel-
lulosic soils such as potatoes, rice, oatmeal, and
grass. Amylases also belong to EC class 3, but are
placed in subclass 3.2. | have found the EC 3.2.1
glycoses hydrolases such as alpha-1, 4-glucan-4-
glucanohydrolase (EC 3.2.1.1), and alpha-1, 4-
glucan malto-hydrolase (EC 3.2.1.2) to be particu-
larly effective in the cleaning composition of this
invention. A suitable amylase can be purchased
from Novo Industries under the mark Termamyl®.

An in depth and detailed discussion of suitable
enzymes can be found in U.S. Patent No.
4,421,664, column 4, line 16 through column 6, line
24, which disclosure is herein incorporated by ref-
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erence.

The encapsulated enzyme can comprise from
a trace up to about 95 wit-%, based upon the ftotal
capsule, enzyme core. However, to allow sufficient
bleach-neutralizing substance to be introduced into
solution and to achieve an economical balance
between encapsulation efficiency and amount of
coating substance employed, the capsule prefer-
ably comprises about 50 to 80 wi-% enzyme.

Bleach-Neutralizing Substance

In the first aspect of my invention, surrounding
and protectively encapsulating the enzyme core is
an inner coating of a bleach-neutralizing substance
comprising a sulf-oxy acid or salt thereof, a perox-
ide producing substance or a sugar which, when
released into solution, reduces all active chlorine
present in the solution to a form which will not
deactivate the enzyme. The bleach-neutralizing
substance should, of course, be a stable solid at
room temperature and be compatible with the en-
zyme and all other components intended to be
combined with the encapsulated enzyme. Further,
the bleach-neutralizing substance should not dam-
age the substrate to be cleaned.

Any composition capable of reducing active
chlorine to a form which will not deactivate an
enzyme and which meets the criteria set forth
above, can be usefully employed in the present
invention. Suitable bleach-neutralizing substances
include sulf-oxy acids and salts thereof, hydrogen
peroxide producing compounds, sugars.

Sulf-oxy acids and the salts thereof are a well-
known group of compounds which possess the
ability to neutralize chlorine bleaches. For reasons
of low cost, high performance, and ease of avail-
ability, the alkali metal and ammonium salts of sulf-
oxy acids, such as ammonium sulfite ((NH;)>SO3),
sodium bisulfite (Na2S03), sodium thiosulfite
(NazS,03), sodium metabisulfite (Na2S»03), potas-
sium metabisulfite (K2S20s), Lithium hydrosulfite
(Li2S204), and the like are preferred. Sulf-oxy acids
are readily available from a number of suppliers
including Allied Corporation under the mark Sul-
ftech®.

Because of their odorless and noncorrosive
nature, the preferred chlorine bleach-neutralizing
substances are those compounds capable of pro-
ducing hydrogen peroxide when placed in solution.
Such compounds include perborates, percar-
bonates, perphosphates, persulfates, and the like.
These compounds are readily available from a
number of suppliers including Interox Peroxid-
Chemie GmbH and Dupont. For reasons of cost
and ease of availability, the preferred hydrogen
peroxide producing source is sodium perborate
monohydrate available from Interox Peroxid-Chem-
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ie GmbH.

The encapsulated enzyme can comprise about
1 to 95 wit-%, based upon the fotal capsule,
bleach-neutralizing substance. However, to achieve
an economical balance between encapsulation effi-
ciency and amount of coating substance employed
and provide sufficient bleach-neutralizing substance
to ensure complete neutralization of all active chlo-
rine present in solution, the capsule preferably
comprises about 10 to 60 wt-%, based upon the
total capsule, bleach-neutralizing substance.

Time-Release Substance

In the first aspect of my invention, surrounding
and protectively encapsulating the enzyme core
and the first coating of bleach-neutralizing sub-
stance is an outer coating of a time-release sub-
stance comprising a cellulose derivative. The time-
release substance delays release of the bleach-
neutralizing substance and the enzyme so that a
bleach, used in combination with the capsule, can
perform its cleansing function before it is deacti-
vated by the bleach-neutralizing substance. The
time-release substance should, of course, be com-
patible with the enzyme, the bleach-neutralizing
substance, and all other components intended to
be combined therewith. Further, the time-release
substance should not damage the substance to be
cleaned. Any material meeting these two criteria
and capable of delaying the release of substantial
amounts of the bleach-neutralizing substance for
about 1 to 20 minutes, preferably about 2 to 6
minutes may be employed in the present invention.

Suitable time-release polymers are well known
in the art and include: cellulose derivatives such as
sodium carboxymethyl cellulose, sodium hydrox-
yethyl cellulose, ethyl cellulose, hydroxypropyl cel-
lulose, hydroxypropyl methyl cellulose, nitro cel-
lulose, cellulose acetate phthalate, and hydrox-
ypropyl methyl cellulose phthalate; gelatin; starch;
proteins; fatty acids; waxes (including paraffin and
microcrystalline waxes); polyacrylamide;
polyacrylic acid; polyvinyl alcohol; polyethylene
glycol, etc.

Because of its ability to suspend soils in solu-
tion in addition to its time-release characteristics,
the preferred time-release substance is carbox-
ymethy! cellulose and salts thereof. Suitable so-
dium carboxymethyl cellulose is available from a
number of suppliers, including Hercules, Inc., under
the mark CMC-CLT®.

The encapsulated enzyme can comprise about
1-50 wt-%, based upon the fotal capsule, time-
release substance. The preferred wi-% depends
upon the particular substance employed and how
long the bleach is to be allowed to function before
it is deactivated by the bleach-neutralizing sub-
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stance. For use in ware and fabric washing, | have
found that about 1-20 wt-%, based upon the total
capsule, time-release substance is typically sat-
isfactory.

Initial Time-Release Substance

Optionally, the encapsulated enzyme can com-
prise an initial coating of a cellulose derivative
between the enzyme core and the first coating of a
bleach-neutralizing substance to ensure that all of
the active chlorine in solution has been neutralized
by the bleach-neutralizing substance before the
enzyme is released.

While | have found that excellent results may
be obtained in the absence of this initial coating, it
may be useful in some cases such as when an
unstable enzyme is employed, a slow reacting re-
ducing agent is employed or a small amount of
reducing agent is employed.

The amount of initial coating required to ensure
that all active chlorine has been deactivated before
the enzyme is released depends upon the amounts
and type of bleach-neutralizing substance and ini-
tial coating material employed. However, | have
found that about 0.5 to 5 wt-%, based upon the
fotal capsule, initial coating material is typically
sufficient to prevent premature release.

COMBINATION OF ENCAPSULATED ENZYME
WITH AN ENCAPSULATED BLEACH-NEUTRALIZ-
ING SUBSTANCE

In a second aspect of my invention | have
discovered a composition which comprises an en-
zyme comprising a protease, a lipase, an amylase,
or mixtures thereof encapsulated in a time-release
substance comprising a cellulose derivative de-
signed to delay release of the enzyme into solution
for a first-time delay, and a seperate encapsulate of
a bleach-neutralizing substance comprising a sulf-
oxy acid or salt thereof, a peroxide producing sub-
stance, or a sugar encapsulated in a cellulose
derivative designed to delay release of the bleach-
neutralizing substance into solution for a second-
time delay; the first-time delay being longer than
the second- time delay so that the bleach-neutraliz-
ing substance will be released and completely neu-
tralize all active chlorine present in the solution
before the enzyme is released. The bleach-neu-
tralizing substance may be present either as a core
material or as a first coating on a diluent core.
Further, the enzyme may be encapsulated with an
inner coating of a bleach-neutralizing substance
between the enzyme and the time-release sub-
stance. Still further, the enzyme may be initially
encapsulated with a cellulose derivative.



9 EP 0 286 773 B1 10

Diluent

A diluent core comprising an inorganic salt
may be employed as a carrier for bleach-neutraliz-
ing substance wherein the bleach-neutralizing sub-
stance is coated onto the diluent. This is particu-
larly useful when the bleach-neutralizing substance
does not readily form substantially uniform gran-
ules. The use of a diluent core allows both enzyme
and diluent to be simultaneously coated with
bleach-neutralizing substance, thereby simplifying
manufacture.

Suitable diluents include sodium sulfate, so-
dium chloride, etc.

The enzymes, chlorine bleach-neutralizing sub-
stances, time-release substances, and chlorine
bleaches described previously with respect to the
first aspect are all equally well suited for use in this
aspect. The time-release substance comprising a
cellulose derivative employed to coat the enzyme
and the bleach-neutralizing substance may be the
same or different. For ease of manufacturing, they
are preferably the same.

This composition is particularly useful when the
ratio of chlorine bleach-neutralizing substance to
enzyme is so large that there simply is not suffi-
cient enzyme particles upon which to attach suffi-
cient chlorine bleach-neutralizing substance.

Generally, the time-release layers of cellulose
derivatives should be designed to prevent release
of the bleach-neutralizing substance for at least
about 1 minute, preferably about 2 to 6 minutes,
and the enzyme should be protectively encapsu-
lated for an additional .5-2 minutes after release of
the chlorine bleach-neutralizing substance.

In this aspect the encapsulated enzyme par-
ticle can comprise from a trace up to about 95 wt-
%, preferably about 30-80 wt-% enzyme compris-
ing a protease, a lipase, an amylase, or mixtures
thereof, about 0 to 10 wt-%, preferably about 0 to 5
wt-% initial coating of cellulose derivative, about 0
to 95 wt-%, preferably about 10 to 60 wit-%, of a
first encapsulating coating of bleach-neutralizing
substance comprising a sulf-oxy acid or salt there-
of, a peroxid producing substance, or a sugar, and
about 1-50 wt-%, preferably about 1-20 wi-% outer
coating of time-release substance comprising a cel-
lulose derivative; and the encapsulated chlorine
bleach-neutralizing substance can comprise from a
trace up to about 95 wt-%, preferably 50 to 80 wt-
% diluent core comprising an inorganic salt, from a
frace up to about 95 wi-%, preferably about 50-80
wt-% chlorine bleach-neutralizing substance if em-
ployed as the core or about 15-40 wi-% chlorine
bleach-neutralizing substance if employed as the
first coat, and about 1-50 wt-%, preferably about 1-
20 wi-% second encapsulating coating of a cel-
lulose derivative.
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COMBINATION OF ENCAPSULATED ENZYME
WITH A SEPERATE ENCAPSULATED BLEACH-
NEUTRALIZING SUBSTANCE AND A SEPARATE
ENCAPSULATED DILUENT HAVING A COATING
OF BLEACH-NEUTRALIZING SUBSTANCE

In a third aspect of my invention | have discov-
ered a composition which comprises an enzyme
core comprising a protease, a lipase, an amylase
or mixtures thereof encapsulated with a time-re-
lease substance comprising a cellulose derivative,
a diluent core encapsulated with an inner coating of
a bleach-neutralizing substance comprising a sulf-
oxy acid or salt thereof, a peroxide producing sub-
stance or a sugar and an outer coating of a cel-
lulose derivative and a seperate bleach-neutralizing
substance core encapsulated with a time-release
substance. Further, the enzyme and the bleach-
neutralizing substance cores may be encapsulated
with an inner coating of a bleach-neutralizing sub-
stance between the core and the time-release sub-
stance of a cellulose derivative. Still further, the
time-release coating on the enzyme core may be
designed to delay release of the enzyme into solu-
tion for a first time delay, and the time-release
comprising a cellulose derivative coating on the
diluent core and the bleach-neutralizing substance
core designed to delay release of the diluent and
the bleach-neutralizing substance into solution for a
second time delay wherein the first time delay is
longer than the second time delay such that the
bleach-neutralizing substance core and coatings
will be released and completely neutralize all active
chlorine present in the solution before the enzyme
is released.

The enzymes, chlorine bleach-neutralizing sub-
stances, time-release substances of cellulose de-
rivatives, and chlorine bleaches described pre-
viously with respect to the first aspect are all equal-
ly well suited for use in this aspect. The time-
release substance and bleach-neutralizing sub-
stance employed to coat the enzyme, the bleach-
neutralizing substance and the diluent may be the
same or different. For ease of manufacturing, they
are preferably the same.

This composition is particularly useful when the
ratio of chlorine bleach-neutralizing substance to
enzyme is so large that there is insufficient enzyme
particles upon which to attach sufficient chlorine
bleach-neutralizing substance.

Generally, when encapsulating the enzyme,
bleach-neufralizing substance and diluent to
achieve early release of the bleach-neutralizing
substance, the time-release layers comprising cel-
lulose derivatives should be designed to prevent
release of bleach-neutralizing substance for at least
about 1 minute, preferably about 2 to 6 minutes,
and the enzyme should be protectively encapsu-
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lated for an additional 0.5-2 minutes after release of
all of the bleach-neutralizing substance into solu-
tion.

In this aspect the encapsulated enzyme par-
ticle can comprise from a trace up to about 95 wt-
%, preferably about 30-80 wt-% enzyme compris-
ing a protease, a lipase, an amylase, or mixtures
thereof, about 0 to 10 wt-%, preferably about 0 to 5
wt-% initial coating of the time-release substance
comprising cellulose derivatives, about 0 to 95 wi-
%, preferably about 10 to 60 wi-%, first coating of
bleach-neutralizing substance comprising a sulf-oxy
acid or salt thereof, a peroxide producing sub-
stance, or a sugar, and about 1-50 wi-%, preferably
about 1-20 wi-% outer coating of time-release sub-
stance comprising cellulose derivatives; the sepa-
rate encapsulated chlorine bleach-neutralizing sub-
stance can comprise about 50-80 wt-% chlorine
bleach-neutralizing substance core, about 0-40 wt-
% chlorine bleach-neutralizing substance coating,
and about 1-50 wt-%, preferably about 1-20 wi-%
time-release substance; and the encapsulated
diluent can comprise about 30-80 wi-% diluent
core comprising an inorganic salt, 10-60 wi-% chlo-
rine bleach-neutralizing substance and about 1-50
wi-%, preferably about 1-20 wi-%, second encap-
sulating coating of a cellulose derivative.

| have found a particularly easy and effective
method of making encapsulated enzyme and
bleach-neutralizing substance which achieves the
desired order of release, the method comprising
the steps of obtaining a diluent and a bleach-
neutralizing substance having a granular size sub-
stantially the same as the enzyme granules, si-
multaneously coating the enzyme, diluent and
bleach-neutralizing substance granules with a
bleach-neutralizing substance, and then coating the
once-coated granules with a fime-release sub-
stance.

CLEANING COMPOSITION

In a fourth aspect of my invention, the com-
positions of the first, second and/or third aspects
are combined with a chlorine bleach and at least
one additional detergent component to form an
effective cleaning composition. The chlorine bleach
should be able to dissolve rapidly so that it may
perform its cleaning function before the chlorine
bleach-neutralizing substance is released. Many of
the well-known chlorine bleaches are rapidly solu-
ble and would be suitable for use in the invention.

Chlorine bleaches are a well-known group of
compounds capable of releasing active chlorine
(Clz) or hypochlorite (OC2-) ions into solution. Suit-
able chlorine bleaches include alkali metal dich-
loroiso- cyanurates, chlorinated trisodium phos-
phate, alkali metal and alkaline earth metal hypoch-
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lorites, monochloramine, dichloramine, nitrogen fri-
chloride, [(mono-tri-chloro)-tetra-(mono-potassium
dichloro)-]penta-isocyanurate, 1,3-dichloro-5,5-
dimethyl hydantoin, paratoluene sulfondi-
chloroamide, frichlomelamine, N-chloromelamine,
N-chlorosuccinimide, N,N'-dichloroazodicar-
bonamide, N-chloro acetyl urea, N,N'-dich-
lorobiuret, chlorinated  dicyandiamide, trich-
lorocyanuric acid, dichlorogly- coluril, and the like.
For reasons of excellent bleaching performance,
the preferred bleaches are hydrated and anhydrous
sodium dichlorisocyanurate and chlorinated triso-
dium phosphate. These bleaches are available from
a number of commercial sources including Olin
Corporation under the mark Clearon CDB-56 (so-
dium dichloroisocyanurate dihydrate) and Mon-
santo Industrial Chemical Cc. under the mark ACL-
56.

While the cleaning composition can comprise
only chlorine bleach and encapsulated enzyme, for
reasons of increased cleaning ability it preferably
further comprises at least one additional detergent
component such as a surfactant, a detergent filler,
a detergent builder, a sequestrant, a chelating
agent, etc.

Suitable organic surfactants include anionic,
nonionic, ampholytic, zwitterionic, and mixtures
thereof. While any compatible surfactant may be
employed, surfactant types which are most widely
used in detergent compositions include soaps (i.e.,
sodium or potassium salts) of fatty acids, rosin
acids, and tall oil; alkylarenesulfonates; alkyl sul-
fates, including surfactants with both branched-
chain and straight-chain hydrophobes, as well as
primary and secondary sulfate groups; sulfates and
sulfonates containing an intermediate linkage be-
tween the hydrophobic and hydrophilic groups,
such as the fatty acylated methyl taurides and the
sulfated fatty monoglycerides; long-chain acid es-
ters of polyethylene glycol, particularly the tall oil
ester; polyethylene glycol ethers of alkyl phenols;
polyethylene glycol ethers of long-chain alcohols
and mercaptans; fatty acyl diethanolamides; and
block copolymers of ethylene oxide and propylene
oxide.

Suitable detergent fillers, builders, sequestr-
ants, and chelating agents include any of these
well-recognized components whose functions in-
clude maintaining an alkaline pH, suspending par-
ticulate matter in solution, preventing redeposition
of particulate matter, etc. A nonexhaustive list of
such detergent fillers, builders, sequestrants and
chelating agents includes condensed phosphates
such as sodium ftripolyphosphate, alkalis such as
sodium carbonate, sodium metasilicate, and so-
dium hydroxide, fillers such as sodium sulfate, so-
dium bicarbonate and sodium chloride, soil sus-
pending agents such as carboxymethylcellulose,
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and chelators such as ethylene diamine tetraacetic
acid and polyacrylic acid.

The cleaning composition can comprise: about
0.1-1.5 wt-%, preferably about 0.5 to 1 wi-% avail-
able chlorine, about 0.3 to 20 wit-%, preferably
about 1.5 to 15 wi-% encapsulated enzyme; an
excess stoichiometric amount of an encapsulated
bleach-neutralizing substance for the active chlo-
rine, and about 0 to 99 wi-%, preferably about 55
to 95 wt-% additional detergent components. Pref-
erably the cleaning composition contains up to 10
wt-% surfactant as an additional detergent compo-
nent.

The amount of chlorine bleach-neutralizing
substance employed must be sufficient to reduce
all active chlorine present in the solution. Prefer-
ably the stoichiometric ratio of bleach-neutralizing
substance to active chlorine is about 1:1 fo 1.5:1 fo
ensure immediate deactivation of the active chlo-
rine.

Method of Preparation

Preparation of the encapsulated enzyme and
the encapsulated bleach-neutralizing substance can
be accomplished in any of the several known en-
capsulating processes such as pan coating, roller
coating, spray-congealing, etc. The preferred pro-
cess is a fluidized bed process encapsulation.

Basically, encapsulation in a fluidized bed com-
prises the steps of

(i) liquefying the coating materials by either
melting the material or dissolving the material in
a suitable solvent (preferably water);

(i) fluidizing the particles to be encapsulated by
placing the particles in a chamber and passing
an oil flow therethrough;

(ili) coating the particles with the coating ma-
terial by spraying the liquefied coating material
onto the fluidized particles; and

(iv) allowing the coated particles to cool and/or
dry.

The cleaning composition may be prepared by
simply blending all components together, being
sure fo minimize the possibility of damaging the
capsules.

Example |

Into a 32 liter container was placed [0,567 kg
1.25 lbs]. KLUCEL E, a hydroxypropyl cellulose
purchased from Hercules, Inc., and [17,87 kg 39.41
lbs] of soft water. The KLUCEL E and soft water
were mixed until the KLUCEL E was completely
dissolved. Into a fluidized bed was placed [10,77
kg 23.75 Ibs]. TERMAMYL 60T, a powdered bac-
terial amylase purchased from Novo Industri a/s.
The TERMAMYL 60T was fluidized in the bed at an
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air pressure of 40 psi, and the bed heated to [40,6
kg 105°F]. The entire amount of KLUCEL E solu-
tion was sprayed onto the fluidized TERMAMYL
60T granules through a Gustav Schlick Nozzle,
Model 941. The fluidized bed was heated to
[61,7°C 125°F] and the encapsulated TERMAMYL
60T dried therein for 1 minute. The capsules were
cooled to [37,8°C 100°F]. and removed from the
bed. [11,11 kg 24.5 Ibs]. of encapsulated TER-
MAMYL 60T was obtained.

Into the fluidized bed used above was placed
[1,11 kg 2.45 Ibs]. of the encapsulated TERMAMYL
60T and [12,64 kg 27.86 lbs]. granular sodium
sulfate. Into the 32 liter container was placed [2,58
kg 5.68 Ibs]. sodium perborate monohydrate pur-
chased from Interox Peroxid-Chemie GmbH and
[51,26 kg 113 Ibs]. of soft water. The sodium
perborate monohydrate and water were agitated
until the sodium perborate monohydrate was com-
pletely dissolved.

The encapsulated TERMAMYL 60T and so-
dium sulfate were fluidized in the fluidized bed at
an air pressure of [5,88 MPa 60 psi]. and the bed
heated to between [60,0 140 to 75,6°C 168°F].
The entire amount of sodium perborate mon-
ohydrate solution was sprayed onto the fluidized
TERMAMYL 60T and sodium sulfate granules. The
temperature of the fluidized bed was then adjusted
to remain between [61,1 142 to 65,6°C 150°F].,
and the encapsulated granules allowed to dry. Into
the 32 liter container was placed 2 Ibs. KLUCEL E
and [27,2 kg 60 Ibs]. of soft water. The KLUCEL E
and soft water were agitated until the KLUCEL E
was completely dissolved. After the coating of so-
dium perborate monohydrate dried, the KLUCEL E
solution was sprayed onto the once coated gran-
ules forming capsules with a first coating of sodium
perborate monohydrate and a second coating of
KLUCEL E. The fluidized bed was heated to
[76,7°C 170°F]. and the encapsulated granules
dried therein for 2 minutes. The capsules were
cooled to [37,8°C 100°F]. and removed from the
bed. Capsules retaining 90.4% of the original en-
zyme activity were obtained.

Example Il

Into a chlorine bleach solution of known con-
centration was placed an amount of the composi-
tion formed in Example | sufficient to create a 2%
stoichiometric bleach-neutralizing excess of sodium
perborate monohydrate. After allowing the outer
coat of KLUCEL E, the coat of sodium perborate
monohydrate, and the initial coat of KLUCEL E to
dissolve, the solution was tested and found fo
contain 27.0% of the initial enzyme activity.
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Example lll

Into a chlorine bleach solution of known con-
centration was placed an amount of the composi-
tion formed in Example | sufficient to create a 20%
stoichiometric bleach-neutralizing excess of sodium
perborate monohydrate. After allowing the outer
coat of KLUCEL E, the coat of sodium perborate
monohydrate, and the initial coat of KLUCEL E to
dissolve, the solution was tested and found fo
contain 54.6% of the initial enzyme activity.

Example IV

Into a 32 liter container was placed [0,68 kg 1.5
Ibs]. sodium sulfate and [6,8 kg 15 Ibs]. of soft
water. The sodium sulfate and soft water were
mixed until the sodium sulfate was completely dis-
solved.

Into a fluidized bed was placed [8,16 kg 18
los]. ESPERASE 4.0T, a powdered bacterial prot-
ease purchased from Novo Industri a/s. The ES-
PERASE 4.0T was fluidized in the fluidized bed at
an atomization pressure of [3,9 MPa 40 psi] and
the bed heated to [561,7°C 125° F]. The entire
amount of sodium sulfate solution was heated fo
[48,9°C 120°F]. and sprayed onto the fluidized
ESPERASE 4.0T granules through a Gustav
Schlick Nozzle, Model 941.

Into the 32 liter container was placed [2,11 kg
4.67 Ibs]. sodium perborate monohydrate pur-
chased from Interox and [42,4 kg 93.48 Ibs]. of soft
water. The sodium perborate monohydrate and wa-
ter were agitated until the sodium perborate mon-
ohydrate was completely dissolved. The fluidized
bed was heated to [54,4°C 130°F]., the sodium
perborate monohydrate solution maintained at less
than [46,1°C 115°F], and the entire amount of
sodium perborate monohydrate solution sprayed
onto the once coated fluidized granules. Into the 32
liter container was placed [0,68 kg 1.5 Ibs]. CMC-
CLT, a sodium carboxymethyl cellulose purchased
from Hercules, Inc., and [21,1 kg 49.5 Ibs]. of soft
water. The CMC-CLT and soft water were mixed
until the CMC-CLT was completely dissolved. Fi-
nally, the CMC-CLT solution was maintained at less
than [54,4°C 130 °F]. and the entire amount there-
of sprayed onto the twice coated fluidized granules.

The fluidized bed was then heated to [54,4°C
130° F]. and the thrice encapsulated granules
dried therein for 1 minute, then cooled to [37,8°C
100 ° F] and removed from the bed.

Example V
Into a beaker equipped with a laboratory stir

bar and plate was placed 0.10 grams sodium dich-
loroisocyanurate dihydrate, 100.6 grams deionized

10

15

20

25

30

35

40

45

50

55

water, and 0.34 grams encapsulated enzyme
formed in Example IV. The mixture was vigorously
agitated and complete neutralization of active chlo-
rine found to take approximately 3 minutes. The
resultant solution was found to have an enzyme
activity of 2.28 knp units per gram of encapsulated
enzyme representing a retention of 80% of the
theoretical activity.

The specification and Examples above are pre-
sented to aid in the complete nonlimiting under-
standing of the invention. Since many variations
and embodiments of the invention can be made
without departing from the spirit and scope of the
invention, the invention resides in the claims
hereinafter appended.

Claims

1. An encapsulated enzyme composition capable
of delivering active enzyme into a solution con-
faining an active chlorine which comprises:

a) an enzyme core comprising a protease, a
lipase, an amylase, or mixtures thereof;

b) a first encapsulating coating of a chlorine
bleach-neutralizing substance comprising a
sulf-oxy acid or salt thereof, a peroxide pro-
ducing substance, or a sugar;

c) a second encapsulating coating of a time-
release substance comprising a cellulose
derivative.

2. The composition of claim 1 further comprising
an initial encapsulating coating of a cellulose
derivative between the enzyme core and the
first coating.

3. A composition which is the combination of the
encapsulated enzyme according to claim 1
with a separate encapsulate which comprises:

a) a core comprising sulf-oxy acid or salt
thereof, a peroxide producing substance, or
a sugar;

b) an encapsulating coating of a cellulose
derivative.

4. A composition which is the combination of the
encapsulated enzyme according to claim 1
with a separate encapsulating diluent which
comprises:

a) a diluent core comprising inorganic salf;
b) a first encapsulating coating of a sulf-oxy
acid or salt thereof, a peroxide producing
substance, or a sugar;

c) a second encapsulating coating of a cel-
lulose derivative.

5. The composition of claim 1 or 4 wherein the
sulf-oxy acid or salt thereof is a thiosulfite,
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metabisulfite, bisulfite, or salt thereof.

6. The composition of claim 1 or 4 wherein the
peroxide producing substance is hydrogen
peroxide, a perborate, persulfate, perphoshate,
or percarbonate.

7. A cleaning composition comprising:
a) an encapsulated enzyme which com-
prises:
(i) an enzyme core comprising a prot-
ease, a lipase, an amylase, or mixtures
thereof;
(i) a first encapsulating coating of a chlo-
rine bleach-neutralizing substance com-
prising a sulf-oxy acid or salt thereof, a
peroxide producing substance, or a su-
gar; and
(ili) a second encapsulating coating of a
time-release substance comprising a cel-
lulose derivative;
b) a chlorine bleach; and
c) at least one additional detergent compo-
nent selected from surfactants, detergent
fillers, detergent builders, sequestrants, and
chelating agents.

8. A cleaning composition comprising:

a) an encapsulated enzyme which com-

prises:

(i) an enzyme core comprising a prot-
ease, a lipase, an amylase, or mixtures
thereof;

(i) a first encapsulating coating of a chlo-
rine bleach-neutralizing substance com-
prising a sulf-oxy acid or salt thereof, a
peroxide producing substance, or a su-
gar; and

(ili) a second encapsulating coating of a
time-release substance comprising a cel-
lulose derivative;

b) an encapsulated diluent which comprises:
(i) a diluent core comprising an inorganic
salf;

(i) a first encapsulating coating of a sulf-
oxy acid or salt thereof, a peroxide pro-
ducing substance, or a sugar;

(ili) a second encapsulating coating of a
cellulose derivative;

¢) a chlorine bleach; and

d) at least one additional detergent compo-

nent selected from surfactants, detergent

fillers, detergent builders, sequestrants, and
chelating agents.

9. A cleaning composition according to claim 7
comprising:
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a) about 0.3-20 wt-%, based upon the
cleaning composition, encapsulated enzyme
which comprises:
(i) about 1 to 95 wit-%, based upon the
encapsulated enzyme, enzyme core
comprising a protease, a lipase, an
amylase, or mixtures thereof;
(i) about 1-95 wit-%, based upon the
encapsulated enzyme, first encapsulating
coating of a chlorine bleach-neutralizing
substance comprising a sulf-oxy acid or
salt thereof, a peroxide producing sub-
stance, or a sugar;
(iii) about 1-50 wt-%, based upon the
encapsulated enzyme, second encapsu-
lating coating of a fime-release sub-
stance comprising a cellulose derivative;
b) about 0.1-40 wt-% chlorine bleach; and
¢) about 55-95 wi-%, based upon the clean-
ing composition, of at least one additional
detergent component selected from the
group consisting of detergent fillers, deter-
gent builders, surfactants, sequestrants and
chelating agents.

10. A cleaning composition according to claim 8
comprising:

a) about 0.3-20 wi-% based upon the clean-
ing composition, encapsulated enzyme
which comprises:
(i) about 1-95 wi-%, based upon the en-
capsulated enzyme, enzyme core com-
prising a protease, a lipase, an amylase,
or mixtures thereof;
(i) about 1-95 wit-%, based upon the
encapsulated enzyme, first encapsulating
coating of a chlorine bleach-neutralizing
substance comprising a sulf-oxy acid or
salt thereof, a peroxide producing sub-
stance, or a sugar;
(iii) about 1-50 wt-%, based upon the
encapsulated enzyme, second encapsu-
lating coating of a fime-release sub-
stance comprising a cellulose derivative;
b) at least a sufficient bleach neutralizing
amount of an encapsulated diluent which
comprises:
(i) about 1-95 wi-%, based upon the en-
capsulated diluent, diluent core compris-
ing an inorganic salt;
(i) about 1-95 wit-%, based upon the
encapsulated diluent, first encapsulating
coating of a sulf-oxy acid or salt thereof,
a peroxide producing substance, or a
sugar; and
(iii) about 1-50 wt-%, based upon the
encapsulated diluent, second encapsulat-
ing coating of a cellulose derivative;
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c) about 0.1-40 wt-%, based upon the
cleaning composition, chlorine bleach; and

d) about 55-95 wt-%, based upon the clean-
ing composition, additional detergent com-
ponents selected from the group consisting
of detergent fillers, detergent builders, sur-
factants, sequestrants, and chelating agents.

11. The cleaning composition of claim 7 or 8

wherein the peroxide producing substance is
hydrogen peroxide, a perborate, persulfate,
perphosphate, or percarbonate.

Patentanspriiche

1.

Eingekapselte Enzym-Zusammensetzung, ge-
eignet zur Abgabe eines aktiven Enzyms in
eine, aktives Chlor enthaltende L&sung, wobei
die Zusammensetzung umfaBt:
a) einen Enzymkern, der eine Protease,
eine Lipase, eine Amylase oder Mischungen
davon umfaBt;
b) eine erste Einkapselungsbeschichtung
aus einer Chlorbleiche-
Neutralisierungssubstanz, die eine Sulf-Ox-
ysdure oder ein Salz davon, eine Peroxid
liefernde Substanz oder einen Zucker um-
faBt;
c) eine zweite Einkapselungsbeschichtung
aus einer zeitverzdgernd-freisetzenden Sub-
stanz, die ein Cellulosederivat umfaBt.

Zusammensetzung nach Anspruch 1, die wei-
terhin eine anfingliche Einkapselungsbe-
schichtung aus einem Cellulosederivat zwi-
schen dem Enzymkern und der ersten Be-
schichtung umfagt.

Zusammensetzung, die eine Kombination des
eingekapselten Enzyms gemaB Anspruch 1 mit
einem separaten Einkapselungsmittel ist, wobei
die Zusammensetzung umfaBt:
a) einen Kern, der eine Sulf-Oxysdure oder
ein Salz davon, eine Peroxid liefernde Sub-
stanz oder einen Zucker umfaBt;
b) eine Einkapselungsbeschichtung aus ei-
nem Cellulosederivat.

Zusammensetzung, die eine Kombination des
eingekapselten Enzyms gemaB Anspruch 1 mit
einem separaten Einkapselungs-Streckmittel
ist, wobei die Zusammensetzung umfaBt:
a) einen Streckmittelkern, der ein anorgani-
sches Salz umfaBt;
b) eine erste Einkapselungsbeschichtung
aus einer Sulf-Oxysdure oder einem Salz
davon, eine Peroxid liefernde Substanz,
oder einen Zucker;
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c) eine zweite Einkapselungsbeschichtung
aus einem Cellulosederivat.

Zusammensetzung nach Anspruch 1 oder 4,
worin die Sulf-Oxys8ure oder das Salz davon
ein Thiosulfit, Metabisulfit, Bisulfit oder ein Salz
davon ist.

Zusammensetzung nach Anspruch 1 oder 4,
worin die Peroxid liefernde Substanz Hydro-
genperoxyd, ein Perborat, Persulfat, Perphos-
phat oder Percarbonat ist.

Reinigungszusammensetzung umfassend:
a) ein eingekapseltes Enzym, welches um-
faBt:
(i) einen Enzymkern, der eine Protease,
eine Lipase, eine Amylase, oder Mi-
schungen davon umfaBt;
(i) eine erste Einkapselungsbeschichtung
aus einer Chlorbleich-
Neutralisierungssubstanz, die eine Sulf-
Oxys&ure oder ein Salz davon, eine Per-
oxid liefernde Substanz, oder einen Zuk-
ker umfaBt; und
(ili) eine zweite Einkapselungsbeschich-
tung aus einer zeitverzdgernd-freisetzen-
denSubstanz, die ein Cellulosederivat
umfaBt;
b) ein Chlorbleichmittel; und
c) zumindest eine zusitzliche Reinigungs-
mittelkomponente, ausgewdhlt aus oberfl4-
chenaktiven Mitteln, Reinigungsmittelfilistof-
fen, Reinigungsmittelbuildern, Maskierungs-
mitteln und chelatisierenden Mitteln.

8. Reinigungszusammensetzung umfassend:

a) ein eingekapseltes Enzym, das umfaBt:
(i) einen Enzymkern, der eine Protease,
eine Lipase, eine Amylase oder Mischun-
gen davon umfaBt;
(i) eine erste Einkaspelungsbeschichtung
aus einer Chlorbleich-
Neutralisierungssubstanz, die eine Sulf-
Oxys&ure oder ein Salz davon, eine Per-
oxid liefernde Substanz, oder einen Zuk-
ker umfaBt; und
(ili) eine zweite Einkapselungsbeschich-
tung aus einer zeitverzdgernd-freisetzen-
denSubstanz, die ein Cellulosederivat
umfaBt;

b) ein eingekapseltes Streckmittel, das um-

faBt:
(i) einen Streckmittelkern, der ein anorga-
nisches Salz umfaBt;
(i) eine erste Einkapselungsbeschichtung
aus einer Sulf-Oxys3ure oder einem Salz
davon, eine Peroxid liefernde Substanz
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oder einen Zucker;

(ili) eine zweite Einkapselungsbeschich-
tung aus einem Cellulosederivat;

c) ein Chlorbleichmittel; und

umfaBt;
(i) ungefahr 1 bis 95 Gew.-%, bezogen
auf das eingekapselte Enzym, einer er-

12

sten Einkapselungsbeschichtung aus ei-
ner Chlorbleich-Neutralisierungssubstanz,
die eine Sulf-Oxysdure oder ein Salz da-
von, eine Peroxid liefernde Substanz

d) zumindest eine =zusitzliche Reini- 5 oder einen Zucker umfaBt;
gungskomponente, ausgewihlt aus ober- (iii) ungefdhr 1 bis 50 Gew.-%, bezogen
flichenaktiven Substanzen, Reinigungs- auf das eingekapselte Enzym, einer
mittelfllistoffen, Reinigungsmittelbuil- zweiten Einkapselungsbeschichtung aus
dern, Maskierungsmitteln und chelatisie- einer zeitverzégernd-freisetzenden Sub-
rende Mitteln. 10 stanz, die ein Cellulosederivat umfaBt;
b) zumindest eine zur Bleichneutralisierung
9. Eine Reinigungszusammensetzung gemaRB An- ausreichende Menge eines eingekapselien
spruch 7, wobei die Zusammensetzung um- Streckmittels, wobei das Streckmittel um-
faBt: faBt:
a) ungefahr 0,3 bis 20 Gew.-% eingekapsel- 15 (i) ungefdhr 1 bis 95 Gew.-%, bezogen
tes Enzym, bezogen auf die Reinigungszu- auf das eingekapselte Streckmittel, an
sammensetzung, welches umfaBi: Streckmittelkern, der ein anorganisches
(i) ungefdhr 1 bis 95 Gew.-%, bezogen Salz umfaBt;
auf das eingekapselte Enzym, an Enzym- (i) ungefahr 1 bis 95 Gew.-%, bezogen
kern, der eine Protease, eine Lipase, 20 auf das eingekapselte Streckmittel, einer
eine Amylase oder Mischungen davon ersten Einkapselungsbeschichtung aus
umfaBt; einer Sulf-Oxys3ure oder einem Salz da-
(i) ungefahr 1 bis 95 Gew.-%, bezogen von, einer Peroxid liefernden Substanz
auf das eingekapselte Enzym, einer er- oder einem Zucker; und
sten Einkapselungsbeschichtung aus ei- 25 (iii) ungefdhr 1 bis 50 Gew.-%, bezogen
ner Chlorbleiche-Neutralisierungssub- auf das eingekapselte Streckmittel, einer
stanz, die eine Sulf-Oxysdure oder ein zweiten Einkapselungsbeschichtung aus
Salz davon, eine Peroxid liefernde Sub- einem Cellulosederivat;
stanz oder einen Zucker umfaBt; c) ungefahr 0,1 bis 40 Gew.-%, bezogen auf
(iii) ungefdhr 1 bis 50 Gew.-%, bezogen 30 die Reinigungszusammensetzung, Chlor-
auf das eingekapselte Enzym, einer bleichmittel; und
zweiten Einkapselungsbeschichtung aus d) ungefdhr 55 bis 95 Gew.-%, bezogen auf
einer zeitverzégernd-freisetzenden Sub- die Reinigungszusammensetzung, zusitzli-
stanz, die ein Cellulosederivat umfaBt; che Reinigungsmittelkomponenten, ausge-
b) ungeféhr 0,1 bis 40 Gew.-% Chlorbleich- 35 wahlt aus der Gruppe bestehend aus Reini-
mittel; und gungsmittelfiilistoffen, Reinigungsmittelbuil-
c) ungefdhr 55 bis 95 Gew.-%, bezogen auf dern, oberflachenaktiven Mitteln, Maskie-
die Reinigungszusammensetzung, von zu- rungsmitteln und chelatisierenden Mitteln.
mindest einer zusitzlichen Reinigungsmit-
telkomponente, die aus der Gruppe beste- 40 11. Reinigungszusammensetzung nach Anspruch
hend aus Reinigungsmittelfiilistoffen, Reini- 7 oder 8, worin die Peroxid liefernde Substanz
gungsmittelbuildern, oberfladchenaktiven Mit- Hydrogenperoxid, ein Perborat, Persulfat, Per-
teln, Maskierungsmitteln und chelatisieren- phosphat oder Percarbonat ist.
den Mitteln ausgewdhlt ist.
45  Revendications
10. Reinigungszusammensetzung gem3B  An-
spruch 8, wobei die Zusammensetzung um- 1. Composition d'enzymes encapsulées, capable
faBt: de libérer des enzymes actives dans une solu-
a) ungefahr 0,3 bis 20 Gew.-% eingekapsel- tion contenant un chlore actif comprenant :
tes Enzym, bezogen auf die Reinigungszu- 50 a) un coeur d'enzymes comprenant une
sammensetzung, das umfaBi: protéase, une lipase, une amylase ou des
(i) ungefdhr 1 bis 95 Gew.-%, bezogen mélanges de celles-ci :
auf das einkapselte Enzym, an Enzym- b) une premiére couche d'encapsulage
kern, der eine Protease, eine Lipase, constituée d'une substance neutralisante
eine Amylase oder Mischungen davon 55 d'agent de blanchiment au chlore, compre-

nant un acide sulfonique ou un sel de celui-
Ci, une substance produisant un peroxyde,
Ou un sucre;
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c) une deuxitme couche d'encapsulage
constituée d'une substance 3 effet retard
comprenant un dérivé cellulosique.

Composition selon la revendication 1, compre-
nant en outre, entre le coeur d'enzymes et la
premiére couche, une couche primaire d'en-
capsulage constituée d'un dérivé cellulosique.

Composition qui est une combinaison des en-
zymes encapsulées selon la revendication 1 et
d'une substance encapsulée distincte qui com-
prend :
a) un coeur comprenant un acide sulfonique
ou un sel de celui-ci, une substance produi-
sant du peroxyde ou un sucre ;
b) une couche d'encapsulage constituée
d'un dérivé cellulosique.

Composition qui est une combinaison des en-
zymes encapsulées selon la revendication 1
avec un diluant encapsulé distinct qui com-
prend :
a) un coeur de diluant comprenant un sel
inorganique ;
b) une premiére couche d'encapsulage
constituée d'un acide sulfonique ou d'un sel
de celui-ci, d'une substance produisant du
peroxyde, ou d'un sucre ;
c) une deuxitme couche d'encapsulage
constituée d'un dérivé cellulosique.

Composition selon I'une quelconque des re-
vendications 1 ou 4, dans laquelle I'acide sul-
fonique ou le sel de celui-ci est un thiosulfite,
un métabisulfite, un bisulfite, ou un sel de
Ceux-ci.

Composition selon I'une quelconque des re-
vendications 1 ou 4, dans laquelle la substance
produisant du peroxyde est du peroxyde d'hy-
drogéne, un perborate, un persulfate, un per-
phosphate, ou un percarbonate.

Composition de nettoyage comprenant :

a) des enzymes encapsulées qui compren-

nent :
(i) un coeur d'enzymes comprenant une
protéase, une lipase, une amylase, ou un
mélange de celles-ci ;
(i) une premiere couche d'encapsulage
constituée d'une substance neutralisante
d'agent de blanchiment au chlore com-
prenant un acide sulfonique ou un sel de
celui-ci, une substance produisant du pe-
roxyde, ou un sucre ; et
(iii) une deuxiéme couche d'encapsulage
constituée d'une substance 2 effet retard,
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comprenant un dérivé cellulosique ;
b) un agent de blanchiment au chlore ; et
c) au moins un composant détergent sup-
plémentaire choisi parmi les surfactants, les
charges de détergents, les agents constitu-
tifs de détergents, les agents séquestrants
et les agents chélatants.

8. Composition de nettoyage comprenant :

a) des enzymes encapsulées qui compren-
nent :
(i) un coeur d'enzymes comprenant une
protéase, une lipase, une amylase, ou un
mélange de celles-ci ;
(i) une premiere couche d'encapsulage
constituée d'une substance neutralisante
d'agent de blanchiment au chlore com-
prenant un acide sulfonique ou un sel de
celui-ci, une substance produisant du pe-
roxyde, ou un sucre ; et
(iii) une deuxiéme couche d'encapsulage
constituée d'une substance 2 effet retard,
comprenant un dérivé cellulosique ;
b) un diluant encapsulé qui comprend :
(i) un coeur de diluant comprenant un sel
inorganique ;
(i) une premiere couche d'encapsulage
constituée d'un acide sulfonique ou d'un
sel de celui-ci, d'une substance produi-
sant du peroxyde, ou d'un sucre ;
(iii) une deuxiéme couche d'encapsulage
constituée d'un dérivé cellulosique.
c) un agent de blanchiment au chlore ; et
d) au moins un composant détergent sup-
plémentaire choisi parmi les surfactants, les
charges de détergents, les agents constitu-
tifs de détergents, les agents séquestrants
et les agents chélatants.

Composition de nettoyage selon la revendica-
tion 7, comprenant :
a) environ 0,3 3 20 % en poids, par rapport
4 la composition de nettoyage, d'enzymes
encapsulées, qui comprennent :
(i) environ 1 2 95 % en poids, par rap-
port aux enzymes encapsulées, d'un
coeur d'enzymes comprenant une pro-
téase, une lipase, une amylase ou des
mélanges de celles-ci ;
(i) environ 1 & 95 % en poids, par rap-
port aux enzymes encapsulées, d'une
premiere couche d'encapsulage consti-
tuée d'une substance neutralisante
d'agent de blanchiment au chlore com-
prenant un acide sulfonique ou un sel de
celui-ci, une substance produisant du pe-
roxyde, ou un sucre ;
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(iii) environ 1 & 50 % en poids, par
rapport aux enzymes encapsulées, d'une
deuxiéeme couche d'encapsulage consti-
tuée d'une substance 2 effet retard com-
prenant un dérivé cellulosique ;
b) environ 0,1 & 40 % en poids d'un agent
de blanchiment au chlore ; et
c) environ 55 & 95 % en poids, par rapport
4 la composition de nettoyage, d'au moins
un composant détergent supplémentaire
choisi parmi le groupe constitué des char-
ges de détergents, des agents constitutifs
de détergents, des agents surfactants, des
agents séquestrants et chélatants.

10. Composition de nettoyage selon la revendica-
tion 8, comprenant :

a) environ 0,3 & 20 % en poids par rapport

4 la composition de nettoyage, d'enzymes

encapsulées qui comprennent :
(i) environ 1 2 95 % en poids, par rap-
port aux enzymes encapsulées, d'un
coeur d'enzymes comprenant une pro-
téase, une lipase, une amylase ou des
mélanges de celles-ci ;
(i) environ 1 & 95 % en poids, par rap-
port aux enzymes encapsulées, d'une
premiere couche d'encapsulage consti-
tuée d'une substance neutralisante
d'agent de blanchiment au chlore, com-
prenant un acide sulfonique ou un sel de
celui-ci, une substance produisant du pe-
roxyde, ou un sucre ;
(iii) environ 1 & 50 % en poids, par
rapport aux enzymes encapsulées, d'une
deuxiéeme couche d'encapsulage consti-
tuée d'une substance 2 effet retard com-
prenant un dérivé cellulosique ;

b) au moins une quantité suffisante neutrali-

sant l'agent de blanchiment, d'un diluant

encapsulé qui comprend :
(i) environ 1 2 95 % en poids, par rap-
port au diluant encapsulé, d'un coeur de
diluant comprenant un sel inorganique ;
(i) environ 1 & 95 % en poids, par rap-
port au diluant encapsulé, d'une premie-
re couche d'encapsulage constituée d'un
acide sulfonique ou d'un sel de celui-ci,
d'une substance produisant un peroxyde
ou d'un sucre ; et
(iii) environ 1 & 50 % en poids, par
rapport au diluant encapsulé, d'une
deuxiéeme couche d'encapsulage consti-
tuée d'un dérivé cellulosique ;

c) environ 0,1 3 40 % en poids, par rapport

4 la composition de nettoyage, d'agent de

blanchiment au chlore ; et
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d) environ 55 & 95 % en poids, par rapport
4 la composition de nettoyage, d'au moins
un composant détergent supplémentaire
choisi parmi le groupe constitué des char-
ges de détergents, des agents constitutifs
de détergents, des agents surfactants, des
agents séquestrant et chélatants.

11. Composition de nettoyage selon I'une quelcon-
que des revendications 7 ou 8, dans laquelle la
substance produisant du peroxyde est du pe-
roxyde d'hydrogéne, une perborate, un persul-
fate, un perphosphate, ou un percarbonate.



	bibliography
	description
	claims

