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BACKGROUND OF THE INVENTTON
When formilating dried particulate products such as would be made in a
fluid bed dryer (e.d. particles for use in washing campositions), two
proble.ms normally occur. The first problem is that of dusting. The method
of nexmfact:urmg particles can create ve:cy fine powders which cause
dermatologic effects when the prodnct contains sensn.t:.zing agents (e.g.
enzymesmadetergmtgrarmle) 'mesecca'dproblemrelatestotheneedto
'mcorporate relat'rvely hJ.gh amournts of mgredlents such as enzyme
protecting agents, masking agents and scavengers (e.g. chlorine scavengers)
:Lnto product:s for the purpose of bnﬁ:mg ions which can mctivate an
e. It would be desuable to use less of

o -i,'fermentatmn bmt:h by lys:mg the cell ':I.he enzyme can then be recovered

SN - from the broth m a soluble form by a number of techniques including

', : .flltratlon, centrifugatlon, menbrane flltratlm, chromatography and the
SR 'hke The dlssolved enzyme can be eonverted to a dry form from a liquid

SURN SR "us:_ng technlques such as precz.pitatmn, qrystalln.zatmn or spray-drying. A

. _' preblem assocmted w:Lth d:y enzyme preparatlons is that there is a high
RN dust 1evel assoc1ated wn.th them, wl'u.ch c:an cause dermatologlc distress to
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developed in an effort to alleviate the dusting problem. For exanmple,
German Patent No. 21 37 042 discloses a process in which an
enzyme~containing formulation is extruded through a die onto the revolving
plate of a spheronizim; device to form spherical particles of the
enzyme-containing formulations which are opticnally coated with a material
designed to prevent dusting. '

In U.S. Patent No. 4,087,368, there is disclosed an enzyme granmile
formulation in which rods or spheres of an enzyme in admixture with
magnesium alkyl sulfate anc'l ethylene omde are preuded

' U.S. Patent No. 4,016,040 discloses a method for the preparation of

free-flowing substantlally dustwfree, spherlcal enzyme~-containing beads

preparedbyblerﬁumgapowderedcomentrate oftheenzymemthablrderm
_ molte.n form and spraymg droplets of the blend through a spxay nozzle into
 cool air to solidify the droplets and form the beads.

In U.S. Patent No. 4, 242 219, there J.s clamed a process for the
preparatlon of enzyne-ccmtaming partlcles prepared by mixing the dry
- enzyme with a hydmp‘rullc organic cohesive material, a building agent or a
- "m.lxture regulatmg agent and nechanlcally divid.mg it into particles of the
‘_des:l.red size and shape whlch are ’chen ooated w::.th a water repellent

Ancrther type of gra.rmlar enzyme formlatmn 1s descrlbed in U.S. Patent No.

.\: IR 4 009 0‘76. f -'Ihn.s formlation 1s prepared by m:bu_rg the dry enzyme with a

- solid nonv:}.able substance anc‘i optlonally a eohe31Ve organic material as

- bn.n:ler to fom an enzymatlcally act;we core. - An enzyme slurry containing

S ‘-the cohes:we organlc materlal can be sprayed 'onto for example, sodium

' ".~-tr1polyphosphate in a m::xer or an enz;me powder can be mixed with the

o 'sodlmn trlpolyphosphate and the oohesn.ve orgam.c: material sprayed onto it

. ', ., Wlth subsequent extrusmn through a d_'Le.. .'Ihe enzyme-contammg gramile 1s
sprayed w:Lth an aqueous solutlon oontalnm a plastlcs.zed organic resin,
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3
then dried.

A process is described in GIR Patent 0 151 598 in which sodium
tripolyphosphate is sprayed with an aquecus fermentation broth and
agglamerated in a cyclone apparatus. The agglomerates are removed from the

cyclone apparatus while still wet and placed in a mechanical blender with a
dryving detergent formulation and intensively mixed.

In British Patent No. 1,483,591, there is described a process for coating
water soluble or water dispersible particles, including enzyme particles,
using a fluidized-bed reactor. This reference involves a dust-free coating
technicue for enzyme partiCles which have been gramulated by other
processes such as prilling or spheronizing.

»

In U.S. Patent No. 4, 689, 297, there is described a method for preparing

B dust~free enzyme involving dissolving or suspending dry enzyme in solution
to make a slurry of at least 30% w/w of the solids enzymes, spraying 1t on
a hydratable core and then coating it wi'th macromolecular material.

- In PCT patent applicat.lon 87/00057 there is desw:.bed a detergent enzyme
product with an enzyme core on which is an enteric coatirg. Such coatings

are water soluble and dlssolve readily at hJ.gh pH 's while resisting
~ dissolution at low pH's. - '

Ox;dant scavengers or enzyne protect::mg agents or masking agents can be
included in washn.ng ccmms:.tmns to bind free 1ons, carpounds or the like,
which may mactlvate the enz'yme or decrease its efficacy or othexrwise

Ainterfere w:x.th the ablllty of the detergent or enzyme preparation.

It is des:Lrable to produce mprcved dust free particles which can decrease
or eliminate the need for scavengers, _mzym protecting agents, or ms}ung

agents and other such wrg:ounds or merease the effectiveness of enzymes 1in
- the preseme of ions. ‘

summyormmvm\mou" -
- It has surprisingly been found that a dry dust-free particle can be
- produced which reduces the need for scavengers, protecting agents, or
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masking agents and/or improves the effectiveness of enzymes therein ard
additionally provides a particle with delayed dissolution times. The
product comprises a particulate material to which has been applied a
contimious layer of a non-water soluble isophthalic acid polymer or other
warp size agent, preferably in the presence of a detergent. Particularly
within the scope of this inverntion are enzyme and detergent particles
prepared with a non-water soluble isophthalic acid polymer. In a preferred
embodiment, a crosslinking agent consisting of a maltivalent cation salt,
such as alumirmum sulfate, is incorporated into the particle.

»

DETAITED DESCRIPTION OF 'I‘HE DWEN'I‘ION
- "Warp sxze" as used herem refers to wuposn.tlons, in this case wophthallc
~ acid polymers, normally used in the textile industry. These agents are
. --',,Sprayed on thread dur:mg the weav:mg prooess to help protect them against
| damage (e. Je by abrasz.on) Nonnally the s:Lze mterlal is renoved by use of
,des:LG.ng agents prior to sale of the goods Many such warp size agents are

R 1mmm to be readily d:spersn.ble in water but not soluble, and such are

' '-.'f-'ones sultable for the pre.sent J.rxventlon. A preferrﬁ 1sophtha11c acid
""~."polymer and warp size is available cmrerclally as AQ-55 from Eastman
A *'“.'Chan.lcals Co. but c:hemlca.lly is poly[82/18-1scphtallc
-  '-*ﬂ-".',aczld,/s-sodlosulfmsophtallc ac1d-54/46 dlethyleneglycol/l 4—~cyclchexane

| | 'dmxethanol] Other such agents are knmm :Ln the prmr art and/or could
"",,*-_eas.:.ly be synthes:.zed It has been d.l.sccvered that where these agents are

P ‘used to coat. part.lcles, they offe:r several advantages over the
macrcmolecnlar flms prev:xcmsly us& to coat partlcles. ‘Ihey coat well,
contam dust arrl produce a mnfrlable partlcle. They can be applled at
hlgh SOlldS oonce.m:.ratlon fm:m dlspersmns (typlca.lly 10-30% w/w solids,
Wth‘h entalls reducai coatlng t:mmes) , and are stable at high temperature

. and humldlty An Jmporl:ant beneflt of us1ng these campounds 1s their
aba_llty to spread the. release of the enzyme cont'errts of the particle over
. abcut l--3 mmutes after addltlon to an aqueous detergent envirorment. This

_ is useful when scavengers, mtectlng agents etc., such as ammonium
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sulfate, are used which act to sequester or 1nactivate avallable chlorine or

other oxidizing agents or components harmful to enzymes. The delay 1n release

allows the chlorine or cother ions to be baard to available substrates other
than the enzyme, prior to release of the enzyme, thus decreasing the need
for scaverngers, protecting agents, or masking agents. These other
substrates, such as the proteinaceous stains on clothing and other amino or
thiol campounds can often be present in the enviromment where enzyme
granules might be used, such as a washing machine. Under same conditions
the delay in release in itself may offer sufficient protection, and no |
added scavengers or protecting agents or masking agents may be needed. For
example, in clothes washing detergent campositions the detergent and soiled
clothing can be allowed to react with and bind the available chlorine after
which the enzyme can be released in a more favorable enviromment
eliminating or greatly reducing the need for a scavernger or protecting
agent or masking agent.

The term "non-water soluble" means that upon contact with water, the
polymer does not solubilize (as, for example, in an enteric coating).
"Delayed release" means that at least a portion of the particulate material

is released into the surrounding water over a period of time such that at
least about 90% of the enzyme or other selected camponent of the

particulate material coated with the non-water soluble coating is released
within 7 mimutes, more preferably within about 2-4 minutes, but not more
than 50% is released within 30 secands. Release of the enzyme arnd other
canponents underneath the polymer coating may take place by either polymer
erosion, dispersion or diffusion through the polymer (for example, when the
polymer swells upon contact with water), or by a cambination of these or
other mechanisms. Time of release of the enzyme and other camponents can
be further delayed by crosslinking the polymer. Crosslinking is carried
out by incorporating multivalent cation salts, such as Al,(SO,), or MgsoO,
beneath the polymer coating. Crosslinking may actually occur only once the
gramile is wetted. The degree of crosslinking will affect the rate of
polymer erosion and enzyme release. These coatings are also effective in
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combination with powdered fillers such as TiO, or talc. Besides serving as
cosmetic whiteners, these powdered fillers aid in preventing agglomeration
during the coating process.

"particulate material® refers to relatively small particles in the area of
150-1500 micrens. In a preferred embodiment the particle is a spray-coated
particle with a soluble or dispersible core to which a spray coating has
been applied. In the case of a detergent particulate material (a preferred
particle), such particle would contain a core of a soluble or dispersible
SOlld such as non pareil salt crystals to which has applied to it
detergent , enzyme, scaverger, prctect:mg agent, etc. in one or more coats.

Coated particles of the present invention can be made in a fluidized-bed
épray-—eoater . Typically, such devices camprise a fluidized-bed dryer

the chamber to apply the solutmn ’c.o the core matern.al In operatn.en , as

o -_the Velocity of air passmg up thrmgh the chamber is increased, a point is
reachedwherepartn.cles resting on*t'heporous grn.daresuspendedmthe
~ air flow as a fluid, hence the tems "fluldlzatlon" and "fluidized-bed

' ‘dxyer“ The partlcles are lifted by the upward foree of the air out of the

preferably are ccur@osed of a hlghly hydratable materlal i.e. a materlal
Wthh J.s readlly dlspers 1b1e or soluble in water The core material should

. elther d_lsperse (fall apart by fan.lure to malntam its integrity) or
dlssolve by gomg mto a true sollrtlon Clays (bentomte kaolin), non
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been built up and rounded into a spherical shape by binding layers of
sugar, starch and possibly other materials to the core in a rotating
spherical container and are preferred.

Salt particles (NaCl crystals, NaCl rock salt, NaHCO,) are considered
soluble particles useful in the invention. More particularly, core
particles can be non pareils with or without a final coat of dextrin or a

confectionery glaze. Also suitable are agglamerated trisodium citrate, pan
crystallized NaCl flakes, bentonite gramiles and prills,

dissolved during the subsequerrt spraying prbcess and is preferably of a
particle size fraom 150 “+o 2,000 m::.c:rons (100 mesh: to 10 mesh on the U.S.
Standard Sieve Series) in its 1cngest dimension.

' Enzymes and othéer agents, _including any optional metallic salts, pigments,
solubilizers, activators, antioxidants, dyes, inhibitors, binders,
plastlcn.zers, fragrances, etc. are applled to the surface of the

The atcmized droplet*s oontact | the surfaoeof the particles leaving a f£ilm
- of the SC)lldS adhermg to the surface of the particles when the water and
~ other volatiles are evaporated '

.AJIlelsmamtamedupwardsardmxtthetOpoftheexpansmnchanber

SN | a £ilter. T’ne fn.lter may be ]_ocated mside or outside of the unit,

, £ or may be subst:rtutﬁ for by a sc:rtfober or cyclone This filter or

B scrubber or cyclone. traps f:me drlad part.icles which contribute to dust.

o Fluldlzad--bed spray-—coaters that have tlus filter typically have automatic

. shakers whlch shake the filter to prevent exoess:.ve restriction of the air
.flow.. . ST
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material prior to applying the isophtalic acid polymer. (Actually,
arosslimmgmymtmrmrtilﬂleparticleissubsequentlywe&edarﬁ
" the crosslinking agent can diffuse into the polymer layer.) This is
accamplished in a manner similar to that used for application of the
enzyme/solids coating. The iscphthalic acid polymer should be roughly 1-
15% w/w of the entire particle'arxi roughly 10-100% of the final coating.

The dust~free enzyme particles containing enzymes of the present invention

canbeusedvmereverenzymesorotheragentsareneededinadryfom.

Thus, they can be used as additives to dry detergent formulations, for

removing gelatin coatings on photographic films, to aid in silver recovery,
'in the digestion of wastes from food processing plants for nitrogen

recovery, in denture cleansers for ranov::.ng protein bound stains in food

preparation, in textile amlicatlms such as desizing and as a processing
-'aldmwastewatertreament mgemml they can be used anywhere it is
~ desnabletodelaythereleaseofanenzymorctheragent

The follow:mg outlines u*gredlents, other than erxzyaes which could be
present :Ln the coate:l parta.mlate material |

enzyme Protecting 2 errt:s ard Cavenc

' agents 1nclude amxomum sulfate, ammim cn.t:rate urea, guanidine
hydrochlorlde mdme carbcn'xate guanidine su.‘l.fa:mate thiourea dioxide,
mnoethanolamne p dlethanolamne ’ tnetha:rwlamne , amino acids suc:h as
glycme, sodn.um glutamate and the llke, pratelns such as bovine serum
albumin, casem, a.nd the llke etc

enzymatlc act:.v:x.ty :m the detergent wash medlum , 1. €., prova.de resistance
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activity. It is further believed that enzyme protect:ing agents containing
functional groups such as -NH,, -NH,", -SH and the like protect the enzyme
from enzymatic activity degradatlon by offering alternative sites for
oxidation by the axidizing moieties. ‘That is to say that the presence of a
large mmber of these ﬂmtlmalitles in the detergent wash medium will
resultmenzyme;:rctectlmbecause, bysheermmberofsuch
functionalities, oxidizing agents present in the wash medium will
preferentially oxidize these fmwtiomlitles rather than oxidizing
dxidizable f\mct:lonala.tles on the enzyme Accordumgly, such functional

!grmspsaredescmbedheremasenzymeprotectmﬁmtmnalgmxps

~

It is believed that normally an mltially very high concentration of the

'In general, the concentratmn of the enzyme pmtectlng agent employed is an
~ amount effectlve to retard the loss of enzymatlc activity of the enzyme in
 the wash medium. preferably, ‘the enzyme protecting agent is selected so as
Cw prcvlde at least abcmt 1.0 mcrmsols/llter of the enzyme protecting
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functional groups in the detergent wash medium. More preferably, the
concentration of the enzyme protecting agent is selected so as to provide
at least about 5 micromols of enzyme protecting functional groups per liter

- mediunm, these scavengers addltn.onally remove orther oxidizing mo:l.tles which
thereby improves the enzymatic activity degradation resistance in the
detergent wash medium. ' ' )

Surfactants .
Suitable anionic surfactants for use in the detergem: camposition of this

irnvention include linear or branched a.‘l.kylbenzenesmufmabes alkyl or
- alkenyl ether sulfates having lzmear or branched aJ_kyl groups or alkenyl
~ groups; alkyl or alkenyl sulfates; olefinsulfonates; alkanesulfonates and
the like. Suitable. cmmter mns for anlonic surfactants include alkali

metal mns suc:has sodimnardpotassnmn, aDmlmaarthmtal ions such as
- calcium and magnesnnn, am:mn ion; and alkanolam:mes having 1 to 3

'alkanolgmlpsofcaxbonmmberzOra

- Anpholytlc surfactants nwlude quatemary amnom.mn salt sulfonates,

~ betaine-type ampholytlc surfactarrts and the like. Such ampholytic

- surfactants have both the posn.tive and negamve charged groups in the same
Nonionic surfactants gmlly cmnprlse polym(ya:l.kylene ethers, as well as
h:Lg'her fatty acn.d alkanolamldes or aJchlene oxide adduct thereof, fatty
acid glycerine mnoesters and ‘the llke
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' Suitable surfactants for use in this invention are disclosed in British
Patent Application No. 2 094 826A,

The surfactant is generally employed in the detergent campositions of this
invention in a cleaning effective amount. Preferably, the surfactant is
enmployed in an amount from about 1 weight percent to about 95 weight
percent of the tital detergent camposition and more preferably from about 5
weight percent to about 45 weight percent of the total dstergent
camposition.

In addition to the enzyme, and the coating, the detergent campositions of
this invention can additionally contain the following camponents:

onic

-
Y

a and long-cha fa acid galts
Such cationic surfactants and long-chain fatty acid salts include saturated
or unsaturated fatty acid salts, alkyl or alkenyl ether carbaxylic acid
salts, e« -sulfofatty acid salts or esters, amino acid-type surfactants,
phosphate ester surfactants, quaternary ammonium salts including those
having 3 to 4 alkyl substituents and up to 1 phenyl substituted alkyl
substituents. Suitable cationic surfactants and long-chain fatty acid
salts are disclosed in British Patent Application No. 2 094 826 A.

The composition may contain from about 1 to about 20 weight

percent of such cationic surfactants and long-chain fatty acid

salts.

Builders

A. Divalent sequestering agents.

The detergent composition may cantain fram about 0 to about 50 weight
percent of one or more bullder campponents selected from the group
cansisting of alkali metal salts and alkanolamine salts of the following
capourds: phosphates, phosphonates, phosphonocarboxylates, salts of amino
acids, aminopolyacetates high molecular electrolytes, non-dissociating
polymers, salts of dicarboxylic acids,ard aluminosilicate salts. Suitable

divalent sequestering agents are disclosed in British Patent Application
No. 2 094 826 A,
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B. Alkalis or inorganic electrolytes
The detergent camposition may contain from about 1 to about 50 weight

percent, preferably fram about 5 to about 30 weight percent, based on the
camposition of ane or more alkali metal salts of the following campounds as
the alkalis or inorganic electrolytes: silicates, carbonates and sulfates
as well as organic alkalis such as triethanolamine, diethanolamine,
monoethanolamine and triisopropanolamine.

Antiredeposition agents
The detergent camposition may contain from about 0.1 to about 5 weight

percent of one or more of the following campounds as antiredeposition
agents: polyethylene glycol, polyvinyl alcohol, polyvinylpyrrolidone and
carboxymethylcellulose.

Among them, a cambination of carboxymethyl-cellulose or/and polyethylene
glycol with the cellulase camposition of the present invention provides for
an especially useful dirt removing camposition.

For removing the decamposition of carboxymethyl-cellulose by the cellulase
in the detergent, it is desirable that carboxymethylcellulose is gramilated
or coated before the incorporation in the composition.

Bleaching agents
The use of certain enzymes, e.g., cellulase, in cambination with a

bleaching agent such as sodium percarbonate, sodium perborate, sodium

sul fate/hydrogen peroxide adduct and sodium chloride/hydrogen peroxide
adduct or/and a photo—-sensitive bleaching dye such as zinc or alumimm salt
of sulfonated phthalocyanine further improves the deterging effects.

Bluing agents and fluorescent dyes
Various bluing agents and fluorescent dyes may be incorporated in the

camposition, 1f necessary. Suitable bluing agents and fluorescent dyes are
disclosed in British Patent Application No. 2 094 826 A,

The following caking inhibitors may be incorporated in the powdery
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detergent:p-toluenesul fonic acid salts, xylenesulfonic acid salts, acetic
acid salts, sulfosuccinic acid salts. talc, finely pulverized silica, clay,
calcium silicate (such as Micro-Cell*of Johns Manville Co.), calcium

carbonate and magnesium oxide.

Masking agen or factors inhibiting the cellulase activity
Certain enzymes, e.g., cellulase, are deactivated in same cases in the

presence of copper, zinc, chromium, mercury, lead, manganese or silver ions
or their campourds. Various metal chelating agents and metal-precipitating
agents are effective against these inhibitors. They include, for example,
divalent metal ion sequestering agents as listed in the above item with
reference to opticnal additives as well as magnesium silicate and magnesium
sulfate.

In regard to the enzymes, certain components can act as inhibitors. For
exanple, with cellulase, it is known that cellobiose, glucose amd
gluconolactone act sametimes ag the inhibitors. 1t is preferred to avoid
the co-presence of these inhibitors with the enzyme as far as possible. 1In
the event that co-presence is unavoidable, it is necessary to avoid the
direct contact of the inhibitors with the enzyme by, for example, coating
them.

Long-chain-fatty acid salts and cationic surfactants can act as the
inhibitors of same enzymes, e.g., cellulase, in some cases. However, the
co-presence of these substances with the enzyme is allowable if the direct
contact of them is prevented by same means such as tableting or coating.

The above-mentioned masking agents and methods nay be employed, if
necessary, in the present invention.

Enzyme-activators
Certain enzymes, e.g. cellulase, are known to be activated by the presence

of materijals referred to as activators. For cellulase, the activators vary
depending on variety of the cellulases. 1In the presence of proteins,
cobalt and its salts, magnesium and its salts, and calcium and its salts,
potassium and its salts, sodium and its salts or nonosaccharides such as
mannose and xylose, the cellulases are activated and their deterging powers
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are improved remarkably.

Antioxidants

The antioxidants include, for example, tert-butyl-hydroxytoluene, 4,4'-
butylidenebis (6-tert-butyl-3-methylphenol), 2,2'-butylidenebis(6-tert-
putyl-4-methylphenol) , monostyrenated cresol, distyrenated cresol,
monostyrenated phenol, dlstyrenated phenol and 1, 1-bis(4-hydroxy-
phenyl)cyclohexane.

Solubilizers

The solubilizers include, for exanple , lower alcohols such as ethanol,
benzenesul fonate salts, lower a]kylbenzemulfonate salts such as p~
toluenesulfonate salts, glycaols such as propylene glycol,

acetylbenzenesul fonate salts, acet:amides , pyridinedicarboxylic acid amides,
- benzoate salts and urea.

Aside from the above J.ngredlents, perfumes mffers, presexrvatives, dyes
and the like can be used, :1.f desn:ed, w:Lth the detergent compositions of
this mventlon. - ' ' '

| ‘When the detergent cmrposzttlon is added to an aqueous solution so as to

o produce a cleaning effectlve concentratlon of a surface active agent, the
resultmg aqueous solutlon 1s smetmes referred to herein as a "detergent
wash med.mm" ' ' . ‘

men a detergerrt base used :m the presem: mventlon is in the fom of a
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hollow granules which are obtained by spraying an aqueous slurry of heat-
resistant ingredients, such as surface active agents and builders, into a
hot space. The gramiles have a size of from 50 to 2000 micrometers. After
the spray-drying, perfumes, enzymes, bleaching agents, inorganic alkaline
builders may be added. With a highly dense, gramular detergent base
‘obtained such as by the spray-drying-granulation method, various
ingredients may also be added after the preparation of the base.

The following examples are representative and not intended to be limiting.
One skilled in the art could choose other enzymes, cores, particles,
methods and coating agents based on the proportions and ingredients taught
herein.

Example 1
A Uni-Glatt laboratory fluidized-bed spray—coater was charged with 1210
grams of non pareils cores or seads having a diameter of 425 to 850
microns. A 1.05 liter aqueous cellulase concentrate (cellulase available
as Cytolase 123 fram Genencor International, 180 Kimball Way, South San
Francisco, CA 94080) containing 170 grams/liter protein and 25% total
solids was sprayed onto the fluidized cores at a spray rate of about 10
ml/min with an inlet temperature of 45 to 62°C and an cutlet temperature of
38" to 46°C. At the end of the enzyme application, 1466 grams of gramules
were recovered, representing a 21.2% weight gain over the non pareil core.
The resulting gramiles were screened to provide gramiles between 425 and

1180 microns, a total of 1411 grams. The recovery of protein in the 425 to
1180 micron granules was 87.0% of the protein occurring in the cellulase
concentrate applied. The protein content of these gramiles was determined
to be 110 grams/kilogram. These granules are hereinafter referred to as
"Gramile A",

Granule A (706 grams) was then charged into a Uni-Glatt fluidized-bed
spray-coater and coated with 37 grams of ammonium sulfate dissolved in 100
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mls final volume of deionized water. The ammonium sulfate solution was
sprayed onto the fluidized grarmules at around 10 mls/min with an inlet
temperature of 50° to 60°C and an cutlet temperature of 40° to 46°C.

Subsecuently, a solution oontalmng 15% AQ-55 polymer solids and 15%
suspended titanium dioxide was spray-»ooated onto the gramule in a similar

fashion, and enough was applled to result in 4% net dry weight percentage
of each 'I'lo2 and AQ-55. 'Ihese gramzles were screened to provide gramiles

between 425 and 1180 miorons, a total of 727 grams. The recovery of
prote:m in the gramules between 425 to 1180 mn.crons was 98.1% of the
protein occurring in the Gramule A material charged into the fluidized-bed
spray-coater. t[heproteinoontentofthesegrarmleswasdetemmedtobe

105 grams/}dlogmm ‘These granules are hexveinaft:er referred to as "Gramile

- A fully formulated oamerclally ava:lable powdered lamﬂry detergent was

second cmpOSitlon oonta:med a'sﬁffic:i.errti amowmtof Grarmule B so as to
provide the same weigrrt pement of oellulase (heremafter "Composition B").
.".’Ihe same amount of cmpositlon A and Ocmpos:LtJ.on B were added to separate

SR washmg maoh:i.nes eaoh of Wthh oontained 17 gallons of water at 37°C.

Inmed.lately after addit:.on, a 2 0 nl allquol: of each solution was withdrawn
and the enzymatlo actlvity was meaan:ed 1. e., the zero point measurement.
: Addlt::.onal aliquots were vrithdrawn at 3 m:.rm’oe :intervals and the activity
wasmeasuredforthesesamplesaswell g

' o a:mmomwn sulfate and AQ—SS polymer In all samples, the following
S procedure was approm\ately oonstant A Um-Glatt laboratory fluidized-bed

spray-ooater was charged w:Lth 600 and 950 grams of non pareil seeds having
a dlameter of 425 to 850 mc::rons. , 'I‘ne welght of non pareils was varied
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" based on the desired target concentrations of ammonium sulfate and AQ—55

product weight and enzyme concentration. An enzyme concentrate containing
fram 10 to 20% w/v total solids and a subtilisin concentration of from 1.0

to 3.0% w/v was sprayed onto the fluidized seeds at a rate of about 10
ml/min and an atcnnlzatlon air pressure of 3.5 bar, with an inlet

temperature of 45Cto62Camianm1tlettenperamre of 34 °C to 48°C.

Encugh of an acuecus solution of ammonium sulfate at a 40% w/v
concentration was sprayed on to provide the net dry weight percentage
indicated in the table below for each sample. 2An agquecus suspension was
prepared contauﬁm 15% AQ~55 polyrrer solids and 15% suspended titanium
dioxide, and enough was applied to provide the net dry weight percentage of
AQ~55 indicated in Table 1 (i. e., titanium dloxlde is present at an equal

‘proportion as the polymer) Final product, at approximately 1000 to 1100

grams weight, was harvested from the fluidized bed, and sc:reened between 16
ardSOmeshscmeenstorawvefmesmdagglwerates

The ten samples prepared had polymer and amonimn sulfate compositions
indicated by the m—empty cells in Table 1. (The cambinations represented
bymemprtycenswerenotpmmortested) . These samples were then
- tested for wash performance in washirg mach.mes, using a proprietary
'dete.tgerrt in a ummutecycle at 95F.‘ Starxiardstainswatcheswere
' evaluated for clean.mg benefit by s:mgle-blmd subjective tests and
 assigned a relative rat:.ng In the follcwing table , performance ratings
| ,arescaledbetweenOOardzo,mthahlghermtmgrepresentmga
o _ vsubjectively cleaner swatch ' '
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Table 1 - Cleanirng Performance of Detergent Protease
Gramiles Coated with Armmonium Sulfate and 2055 Polvme

Percent Ammonium Sulfate

0 5 10 15

0 0.3
Percent 2 0.7 1.2
AQ-55 3 | N 1.6

. Polymer 4 | 0.5 1.0 1.5 1.8
s | 12 15

The swatch cleaning ratings on Table 1 :mdlcate an additive performance
benefit for ocmb.i.nations of mreased polymer 1evels and increased ammonitm

- sulfate levels. 'Ims, it is apparertt that good cleaning performance can be
maintained at low levels of chlor:me scavenger by compensating with
increased levels of AQ—SS polymer '
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A particulate material which has been coated with a

5 continuous layer of a non-water soluble isophtalic acid

polymer which will cause the delayed release of at least a

portion of the particulate material in aqueous solutions and
wherein said polymer is present from about 2-10% w/w of the

coated particulate material.

10
2. A coated particulate material according to claim 1
which further comprises a detergent either as part of the
coated particulate material or in combination with the coated
particulate material.
15

3. A particulate material according to claim 1 which

further comprises an enzyme.

4. A particulate material according to claim 1 wherein
20 the polymer is poly [(82/18-isophtalic acid/5-sodiosul foisoph-
talic acid 54/46 diethyleneglycol/1,4-cyclohexane dimethanol]).

5. A particulate material according to claim 1

wherein the continuous layer further contains an ion
- 25 scavenging agent, enzyme protecting agent or masking agent.

6. A particulate material according to claim 6 which

agent is ammonium sulfate.
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