]

\& ﬂ(,e{
Clarke, Modet & Co. /7,

. SUPERTMDUSTRIA Y CONERCID o
Radicacion 1 00074984 00000003
. Fecha mm 2003-02-14 09:37:38

Trapite : 002 PATENIES B 1 REGISTRpy '
o~ 538 PETICION
SENORES 'emdeneia 2020 DIVISION BF WIFURS PRFONTOER

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES
MINISTERIO DE DESARROLLO ECONOMICO

Folips: 2

REF: EXPEDIENTE: 00074264
SOLICITANTE: = GENERAL MILLS, INC
FECHA DE LA SOUCITUD: SEPTIEMBRE 29, 2000

TITULO: ENCAPSULADO DE COMPONENTES SENSIBLES EN UNA
MATRIZ PARA OBTENER PARTICULAS DISCRETAS ESTABLES
DURANTE EL ALMACENAMIENTO

ASUNTO: SOLICITUD ESTUDIO DE FONDO
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surtido la publicacidn de fa presente solicitud, en la Gaceta de la Propiedad
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Tramite 002

Evento 001

Actuacién 430

Folios 021

Como resultado del examen de patentabilidad de Ié solicitud de patente de invencién N°
00 74264, realizado segun el articulo 45 de la decisibn 486 de la comision de la
Comunidad Andina, se nofifica:

Documentos estudiados:

. Descripcion: folios 4-44

. Ejemplos: folios 44-49

. Capitulo reivindicatorio sstudiado: folios 50-61

. Se reivindica prioridad, presentada an Estados Unidos el 01.10.99, bajo el nimero
09/410017

Objeto de la invenclén

Segun las reivindicaciones 1 a 81 de la presents solicitud, se refiere a un método para
encapsular o incluir un componente en una matriz, caracterizado porque comprende
obtener una masa moldeable, moldear dicha mezcla y secarlas. También se refiere a los
productos obtenidos mediante dicho procedimiento.

Clasificacién internacional de patentes A 61 K 9/26

Claridad de la solicitud

Ei art. 30 de ia decisién 486 contempla que “Las reivindicaciones definiran la materia que
se desea proteger mediante la patente. Deben ser claras y concisas y astar enteramente
sustentadas por la descripcion”

A



Teniendo en cuenta lo anterior, las reivindicaciones contienen una serie de términos poco
claros como:.

- “sustancialmente no plastificable no plastificable a temperaturas menores que la
temperatura de descomposicion del encapsulante”, en una situacién donde
“encapsulante” cubre todo tipo de compuestos posibles que cumplen con esta
condicion.

- ‘“sustanciaimente no destruye dicho encapsulante” depende de términos poco
claros como ‘'baja velocidad de cizalla", “baja temperatura”, “sin destruir
sustancialmente el encapsulante” y “sin gelatinizar o cocinar" no delimitan la
materia, ni las condiciones del método reivindicado

- “mezcla moldeada sustancialmente homogénea” no define ni delimita las
caracteristicas del producto obtenido.

Favor hacer las aclaraciones y correcciones del caso, teniendo en cuenta que un método
de fabricacion se define por sus condiciones especificas de temperatura, tiempo, etc., que
delimiten de manera efectiva la materia que se desea proteger.

Determinacién del estado de la técnlca:

Consultadas las fuentes de informacién con que cuenta este despacho, se encontraron los
siguientes documentos, anteriores a la fecha de presentacién de la presente solicitud -
01.10.99-, relacionados con la materia de la presente solicitud:

N° | Documento Titulo Fecha de
publicaclén

1 WO 9818810 “Incrustacion y encapsulado de particulas de 07.05.98

liberacién controlada™

2 US 4106991

“Composicién de granulado de enzimas y 15.08.78
proceso para formar granulados de enzimas”

3 US 4242218 “Particulas novedosas de enzimas y su 30.12.80
preparacién”

4 US 5078012 “Producto de galleteria con cubierta estable 07.01.92

que contiene aditivos sensibles al calor y corte
y su método de preparacién’

Evaluacién de los requisitos de patentabllidad:

El articulo 14 de la decisién 488 de la comisidn de la comunidad andina establece que:
"Los palses miembros oforgarén patentes para las invenciones, sean de producto o de
procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan
nivel inventivo y sean susceptibles de aplicacion industrial’

En cumplimiento del articuio 14 de la decisién 488 de la comision de la comunidad andina,
se procedié a evaluar los requisitos de novedad, nivel inventivo y aplicacion industrial con
el fin de establecer la patentabilidad de la invencion reivindicada en la solicitud en estudio.

Evaluacién de la NOVEDAD

E! articulo 16 de la decisién 486 contempla que “Una invencién se consideraré nueva
cuando no estd comprendida en el estado de la técnica”
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La publicacién WO 8818610 se relaciona con un método para encapsular un componente
en una matriz que comprende.
- obtener una mezcla de un material plastificable de matriz, un plastificante y un
encapsulante a baja velocidad de cizalla y baja temperatura
- cortar las piezas, moldearlas y secarlas

La patente US 4106991 describe un proceso para encapsular proteinas que comprende la
los pasos de.

- mezclar la composicién de polvos secos

- aiiadir un plastificante liquido

- cortar las piezas

La patente US 4242219 publica un proceso para preparar particulas que contienen
enzimas que comprende:
- mezclar la enzima en forma seca con una matriz, un plastificante y una cubierta
- cortar, moidear y secar

La patente US 5079012 revela el método de preparacion de preparados alimenticios que
comprende:

- mezcla de ia composicion de partes secas

- ahadido de un plastificante liquido

- cortado, moldeado y secado

Comparando elemento por elemento, los procedimientos y los productos de las
reivindicaciones 1-81 son iguales a las de las anterioridades citadas y pueden afectar la
novedad de la presente solicitud.

En conclusion los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asi:

N° Documento Reivindicaciones Requisito que
afectadas . afecta
1 WO 9818610 1-81 Novedad
2 US 4106991 1-81 Novedad
3 US 4242219 1-81 Novedad
4 US 5079012 1-81 Novedad

En cumplimiento del articulo 45 de la Decisién 488 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias contados
a partir de la fecha de la notificacion de la presente comunicacion. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficic conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo 5 del titulo primero de la Circular Unica N° 10 de 2001

A
Clara de Jaimes
Jefe de la Division de Nuevas Creaciones (E)

El anterior requerimiento fue notificado por fijacién en lista, de fecha

22 DIC. 2005

CONCEPTO TECNICO
Nimero 1985

EXAMINADOR TECNICO

Cédigo 202024




PCT WORLD mmnﬁmn PROPERTY ORGANIZATION
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) International Patent Classification 6 : (11) International Publication Number: WO 98718610
2 304, 2526 Al
B2IC 47704, BOLJ 1304, AOIN (43) International Poblication Date: 7 May 1998 (07.05.98)
(1) Internationsl Application Number: PCT/US97/18984 | (81) Designated States: AU, CA, JP, NO, PL, US, European patent
: (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU,
(22) International Fillng Date: 27 October 1997 (27.10.97) MC, NL, PT, 88).
(30) Priority Data: Published
60/029,038 28 October 1996 (28.1095)  US With internaional search report.

60/052,717 16 July 1997 (16.0757) us

(71)(72) Applicant and Inventor; VAN LENGERICH, Bernhard,
H. [DE/US]; 18005 33rd Place North, Plymouth, MN 55447
(us).

(74) Agent: HOLLANDER, Bary, I.; Fisher, Christen & Sabol,
Suits 300, 1019 19th Street, N.W., Washington, DC 20036
(US).

(54) Title: BEMBEDDING AND BNCAPSULATION OF CONTROLLED RELEASE PARTICLES

(57) Ahstract

Controlled release, discrete, solid particles which contain an encapsulated and/or embedded component such as a heat sensitive or
readily oxidizable pharmaceutically, biologlcally, or nutritionally active component are continuously produced without substential destruction
of the matrix material or encapsulant. A relesso-rate controlling component is incorporated into the matrix to control the rate of release of
the encapsulant from the particles. Ths additional componeat may be a hydrophobic component or a high water binding capacity compenent
for extending the release time. The plasticizable matrix material, such as starch, ls edmixed with at least one pleasticizer, such as water, and a1

* | least one release-mte controlling component under low shear mixing conditions to plasticize the plasticizeble material without substantially

destroying the at least one plasticizable malerial and to cbinin a substantislly homogencous piasticized mass. The plasticizer conteat is

. substantially reduced and the tsmperature of the plasticized mass is subatantially reduced priar to admixing the plasticized mass with the

encapsulant to avoid substantial destruction of the encapsulant and to obiain a formable, extrudable mixture. The mixture is cxtruded
though a die without substantial or essentially no expansion and cut into discrete, relatively dense particles. Releass properties may also be
controtled by precoating the encapsulant and/er costing the extruded particles with a film-forming component.

<
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DET. F

An active component is encapsulated and/or embedded in a plasticizable
matrix component or material in an continuous process to produce discrete, solid
particles. Release of the active component from the matrix is delayed or
controlled over time so that the active component is delivered when and where it
is needed to perform its intended function. The release of the active component
from the matrix may be controlled by an additional ingredient or additive which
affects the hydrophobicity of the matrix or particle, the water binding capacity of
the matrix or particle, the solubility or porosity of the matrix material or particle,
or the glass transition (T,) of the matrix material or particle. Pretreatment of the

- ‘encapsulant, process conditions, and the final shape of the discrete particles may

also be used to control the release of the active component from the matrix.
material. The continuous process of the present invention advantageously at least
substantially uniformly distributes, embeds, or encapsulates the active component
in the matrix material. The active components may be dispersed in the matrix
material on a microscopic or molecular level. Active coinponents which are
dispersed on a molecular level may provide a higher bioavailability when .

released, as compared to their crystalline forms. The active components may be
ericapsulated or embedded either in a solid form or liquid form. The encapsulants

. and encapsulated products of the present invention may be edible such as

pharmaceutically or biologically or nutritionally active components, or flavors or
fragrances or they may be inedible compositions such as a detergent, herbicide,
fungicide, pesticide, insecticide, or rodenticide, and the like. Release of the
enicapsulant from the matrix material may also be controlled by the use of a film
or coating upon the encapsulant and/or upon the discrete, solid matrix-
encapsulated particles. .

The matrix material may be a plasticizable biopolymer such as a
carbohydrate, such as a starch or cyclodextrin, or polymer such as
polyvinylpyrrolidone or other non-hydrophobic polymers such as copolymers of
N-vinylpyrrolidone (NVP) and vinylacetate, polyvinyl alcohol, cellulose esters,
cellulose ethers, and polyethylene glycol. Exemplary starches which may be used
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in the present invention are native or modified starches derived from comn, wheat,
rice, potato, tapioca, or high amylose starch. Sources of starch which may be used
also include flours from grains such as corn, wheat, durum wheat, rice, barley,
oat, or rye, and mixtures thereof.

Additional matrix components which may be used include carbohydrates
which have a lower molecular weight than starches. The lower molecular weight
matrix components tend to dissolve more readily than does the starch and increase
the penetrability or porosity of the matrix, As a-result, access by the dissolution
medium, such as water or acid, to the encapsulant is increased thereby permitting
quicker release of the encapsulant from the matrix material. Examples of
carbohydrates other than starch which may be used are sugars, such as mono- and
di-saccharides, and starch hydrolyzate products such as dextrins or syrups with
dextrose equivalent values (DE values) ranging from about 2 to about 99, or from
about 5 to 98, and mixtures thereof.

The matrix material is used in an effective encapsulating amount, In
embodiments of the present invention, the matrix material content, such as the
starch content of the particles may be at least about 40% by weight, for example
from about 60% by weight to about 95% by weight, based upon the weight of the
final product.

' The plasticizer or softener which may be used to lower the melt
temperature or glass transition temperature (T,) of the matrix material and
facilitate plastification is preferably water but may be an aqueous-based

‘composition such as a sugar solution, alcohol, sorbitol, polyethylene glycol,

polypropylene glycol, silicone, hexanol, pentanol, dimethylsulfoxide (DMSO),
hexane, or an oil. The amount of plasticizer, such as water, should be sufficient
to substantially reduce the melt or glass transition temperature of the plasticizable
material such as starch so that it may be admixed with the other ingredients at a
sufficiently low temperature and under sufficiently low shear conditions so as to
avoid substantial mechanical or thermal destruction of the plasticizable material or
matrix material. Exemplary amounts of plasticizer, such as water, may range from
about 20% by weight to about 50% by weight, preferably from about 35% by

™
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extruded rope may have a cross-sectional diameter of from about 0.5 mm to about
7 mm, preferably from about 0.5 mm to about 5 mm, most preferably from about
1 mm to about 3 mm.

The extrudate rope may be cut at the die face using a rotating cutter,
pelletizer, or rotating knives. In other embodiments, the extrudate rope may be
cut away from the die using conventional cutting or forming means for producing
pellets or tablets. The cut pieces, pellets, or tablets, may have a length:diameter
ratio (1/d ratio) of about 0.5 to 10, preferably about 1.

In accordance with the process of the present invention, the particle size
may be varied to control the surface to volume ratio of the pellets or pieces for
achieving a desired controlled release of the encapsulant. The particle size may
be varied, for example, by the use of different diameters for the extrusion die
openings. Particle size may also be varied by the use of a variable speed cutter
cither at the die plate at the end of the extruder or away from the extruder after the
ropes have been conveyed for a short distance. Byvaryixigﬂlespeedofﬂlecllther,
the size of the cut pieces may be varied for a given extruder throughput. The use
of a variable cutter which is spaced a short distance from the die plate, for
example, between about 0.5 meters to about 5 meters permits further surface
cooling, further surface drying, and reduced stickiness to provide better cutting of
the ropes into pellets.

In producing products for human or animal consumption, variation of
particle size to control the surface to volume ratio of the pellets is critical for

achieving a controlled release of the encapsulant during passage of the pellets or

particles through the mouth, the stomach, and the intestine. Variation of particle
size is also critical for controlling the residence time of the pellets inside the
stomach. For example, particles smaller than 1 mm pass through the stomach or
intestine faster than would particles larger than for example 2.5 mm.

After cutting, the resulting pieces or pellets may be dried to a sufficiently
low moisture content which assures a sufficiently prolonged storage stability or
shelf life. For example, the pellets may be dried to achieve a storage stability or
shelf life of at least about nine months, preferably at least about eighteen months,

an
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most preferably at least about thirty-six months. In embodiments of the present
invention, the drying may be performed using conventional drying equipment
using drying temperatures which do not adversely affect the thermal stability of
the encapsulants. Exemplary drying temperatures may range from about 10°C to
about 90°C, preferably from about 20°C to about 60°C. The drying may be
conducted to achieve a moisture content of less than about 30% by weight,
preferably less than about 12% by weight, for example, from about 6% by weight
to about 9% by weight. In embodiments where no starch or substantially no
starch is used as a matrix material, the moisture content may be less than about
6% by weight. ’

In embodiments where film-building substances or coatings are applied to
the particles or pellets, conventional spray nozzles may be located close to the die
or for spraying an aqueous or alcoholic solution of the film-building substances
onto the cut pieces as they fall downwardly from the extruder die. In other
embodiments, the film-building substances may be applied after drying of the
pellets. For example, the film-building substances may be applied using spray
nozzles, conventionally known fluid bed coating apparatus, or other conventional
coating apparatus and methods. If the application of the film-building substances
increases the moisture content above a shelf stable level, the water or other
volatile media may be removed from the surface of the particles by additional
drying.

In embodiments of the present invention, the extruded pieces or pellets may
be compressed in conventional tablet presses to obtain compressed versions of the
extruded pellets.

In other embodiments of the present invention, the mixture may be
extruded through a sheeting die into a sheet. The extruded sheet may then be cut
or molded into individual pieces, such as tablets, or disks, using a rotary die or

~ rotary cutter, or reciprocating cutter or counterrotating drums conventionally

known as agglomeration drums or tabletting drums.
The products of the present invention comprise discrete particles which
may be spherical, lens-shaped, or flat discs having diameters of from about 0.5

e
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What is claimed is
1. A method for continuously encapsulating or embedding a component in a
matrix comprising:
a8 admixing at least one plasticizable matrix material with at
least one plasticizer and at least one component for
controlling the rate of release of an encapsulant, said
admixing being under low shear conditions to plasticize the
plasticizable material without substantially destroying the at
least one plasticizable material and to obtain a substantially
homogeneous plasticized mass,
b.  reducing the plasticizer content of said plasticized mass,
¢.  reducing the temperature of the plasticized mass to obtain a
cooled, plasticized mass,
d. admixing at least one encapsulant with said cooled,
plasticized mass to obtain a formable mixture, said
admixing being under low shear mixing conditions at a
plasticized mass temperature which avoids substantial
thermal destruction of said at least one encapsulant,
e.  extruding said formable mixture through a die to obtain an
extrudate, and
f. cutting said extrudate into pieces.

2. A method as claimed in claim 1 wherein said plasticizable material and
said plasticizer are admixed and heated above the melt or glass transition
temperature of the plasticizable material and then admixed with said at least one
release-rate controlling component.

3. A method as claimed in claim 1 wherein said plasticizable material, said
plasticizer, and said at least one release-rate controiling component are admixed
and then heated above the melt or glass transition temperature of the plasticizable
material.
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A preferred embodiment of the process accarding to
the invention comprises a process wherein water is the
only granulating agent. By use of this embodiment a
relatively cheap granulate with a satisfactory low dust
level is produced.

A preferred embodiment of the process according to
the invention comprises the use of water and waxy
substance as the granulating agents. By use of this em-
bodiment the following advantages are obtained. Due
to the fact that water fs used as a constituent of the
granulating agent the product is relatively cheap. Dus
to the fact that a waxy substance constitutes a constitu-
eat of the granulating agent, the single granules will
attain a plastic natnre to the point that upon local com-
pression they will not crush and thereby creata dust, but
will be transformed each into a small flat disc which
practicaily does not give off any dust.

A prefecred embodiment of the process according to
the invention comprises a granulation carried out at
30-70° C. By use of this embodiment granules with a
more homogeneous particle size distribution are pro-
duced. In chosing granulation temperature, due regard

* hes to be taken of the heat stability of the enzyme being

granulated, some enzymes having a better heat stability
than others.

A preferred embodiment of the process according to
the invention comprises subjecting the finishad granules
to coating with a melted wax, preferably polyethylene
glycol(PEG),wheruﬁenhethuscoatedpuﬁclaop-
tionally are powdered with a finely comminuted color-
ing agent, preferably T1O,. This coating can be carried
out in any conventional manner, e.g. a8 described in
British Pat. No. 1,362,365, page 1, line B2 to page 2, line
34, and British Patent application No. 34973/73 and
10842/74 corresponding to Belgium Pat. No. 146,802,

Also, the invention comprises the enzyme granulate
produced by means of the process according to the
invention. Desirably the dry granules have a diameter
between 0.3-1.5 mm.

Inmethemymehuuednmenzymaddlﬂvefor
detergents a whitening agent, for example TiO,, can be
incorporated in the granules. By adding the TiO, at
dlfferenttlmeadunngthegrmulahngpmoeu,iﬂhe
grenulating is performed discontinuously, or st different
positions in the granulator, if the granviating is per-
formed continuously, the TiO, may be distributed inside
the granules, or on the surface of the granules or both,
&s desired.

Preferably all the solid materials are added first to the
granulator, whereafter & homogensous mixture is cre-
ated and then the granulating agent is introduced as a
spray (from one or more of the nozzles present on the
granulator).

10
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With the granulation according to practice of the
invention it i possible to avoid excessive recirculation
of granules which are too fine and to large; actually
only about 20% of the granules are recircniated as an

average.

Practice of the invention is illustrated in the follow-
ing specific examples. All the examples have the follow-
ing in common,

1. The composition of a given composition as a dry

powder.

2. Mixing of the dry powder composition.

3. Wetting of the powder mixture with granulating
agent e.g. water or a water/binder solution.

4. Processing of the wet powder mixture with the
granulating apparstus {rotating knife) until the granu.
late has the desired particle distribution and degree of
roundness.

In all .the experiments described in the examples a

cylindrical Lodigo type mixer FM 130 D I Z (U.S. Pat.
Ne. 3,027,102) hag been nsed. The mixer # equipped
with both plough shaped mixers mounted on a horizon-
tal (axial) rotating shaft and e granulating device, con-
sisting of one or more cross knives mounted on a shaft
introduced into the mixer through the cylindrical wall
2% in a direction i to the above mentioned
harizontal shaft {ic. radial of the cylinder).

5. Fluid bed drying of the moist granulate until a
dryness which satisfies both the requirements of enzyme
stability and the requirements of free-flowing properties
30 and mechanical strength. Usnally this will correspond
to a watér content less than 1096, preferably less than
%.

In the instances where the granulating agent is exclu-
ﬁvelyorpﬂndpdlynwuymbﬂneeonlycoohn;my

required.
6. Optionally costing.
EXAMPLE 1

ZSﬁkADCALAm SE, 10% cellutose fibres, 19 binder:
40 PVP

1. Powder components; 7.3 kg proteolytic
enzyme ALCALASE (7.5 AU/g) 0.6 kg titanium diox-
ide 1.0 kg cellnlose powder-CEPO S 20 (The Swedish
cellulese powder and Wood Flour Mills Ltd.) 18.6 kg
ground sodium chioride.

2. The above components are mixed on the Lodige

mixer FM 130 D 1 Z with a rotating speed of the mixer-

of 160 rpm and with a revolution speed of a single cross
knife granulating device of 3000 rpm for | minute.

3. Thereafter wetting is with 6.6 kg of a
4.5% aqueous solution of polyvinylpyrrolidone (PVP K
30) during continuous mixing with both mixing-aggre-
glumdgrnnnlm;devwe.

A pneumatic nozzle is used, which is ad-

atomizing
Usually the filling volume of the total solid starting 55 justed to a 10 minute spraying time.

materials is below 509 of the total volume of the granu-
Iator, preferably below 309 of the total volume of the
granulator, which, of course, leaves space for the granu-
Inting agent.
Snprldnglylthnbeenfomdthntthuiuofthngrm
ules increases much less with time with the fibrous
cellulose in the granules than without the fibrous celin-
lose in the granules. Thus, the granulation can be con-

4. After spraying of the binder solution (according to
3), the moist mixture is further exposed to the compact-
ing action of the device for § minutes.

The rotating speed on the mixing aggregate is kept on
160 rpm and on the granulating device on 3000 rpm.

After the treatment a uniform glubular to a lens-
formed granulate is obtained.

The mixer shows no build-up of an uawanted layer at

trolled much easier with the fibrous cellulose than with-  the end of the process.
out. The drawing, to which reference is now made 65 3. The moist granulate is dried on a fluidized bed until

illustrates granule growth rates in a granulator accord-

ing to practice of this invention, a3 compared to prior
art practices.

a moisture coutent below 3% s obtained,
6. The particle size distribution for the dried granu-
Inte is:

A,

7:2,

o
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glassfibre flter, whereafter the dust is weighted and

3R S TAan analysed for enzymatic activity. .

Ui 3 siopa " Procedurs 2

% 3 aogm e S0um S The material which has been exposed to the ball mill
T 60% > 500pm (d.nm%m ’ treatment in transferred quantitatively to a set of sieves,
7% > 4%pm  avemgs dlametct by in the actunl case 600 pm, 420 pm, 300 pm and 150
59% < 300pm  of dismater mean) pacives were chosen whereafter the changes in the

particle distribution, cansed by the mechanical treat-
i0 ment, are determined.
- EXAMPLE I Thegrmuuwwoordingmﬂxmplulmdz.

{comparative example without fibrous cellulosa pow- pared by procedare 1.
der

25% Alcalase, 1% binder: PVP K 30). 18

1. Powder components: 7.5 kg ground ALCALASE dmm gﬂﬂl}m H &nmm 12

1

gui‘Ac%:)ﬁg:kgmumﬂomnﬁkgmmdw- tn badl il Tores) fibres)

2-3. The above composition is mixed and wetted with Dot S ST 1%4',"5
3.5 kg of a 8.6% solution of PVP K 30, corresponding 20 ut 1.5 AU/ /;
to 1% in the final composition, as described in Example 3 mimits bodirebiid- 1 S
1. . . at 1.5 AU/’ AU/g

The moist mixture is farther exposed to the action of 20 minutes lotl dust 14 8 ”&m
the gmnulating device for 5 minutes under conditions as 1.290.000 - als Aw;
described in Example 1. 28 Jg at 1.8 AU/g

Atzheendoftheprocumgabmld-upoﬁhardhyer
on the wall and taols of the mixer was observed.

s ; 3 - It appears from the above comparison that the granu-
5. The moist granulate was dried as described in Ex-. late with celluloss i " less dust both with

ample 1.
distribe dried respect to the total amount and with respect to enzy-
h'ﬁ.'l'hepurﬂdoliu tion of the granulate 30 matic activity, than the preparation without cellulose
’ and leads to 8 conclusion that ceflulose atabilizes the
granulate structure,
g.?;b >:‘-4°m ) The granulate according to Examples 1 and 2, com-
0% ;mﬁ 4, m 580 pm 34 pared by procedure 2.
67% > 500 pm
33% > 40pum
30% <300 um Essplg 1 With Csliuioes Fibres
Ball Ml Time, min 0 ] 10 20 40
The consequence of incorporating celluloge fibres in % <MOpm 100 100 100 10 100
oonnecﬁonwlththemechuﬂcﬂmbﬂltyofthegmnu—w % S50 um 9" 82 82 e
late was tested by comparing the degradation and for- % <I0pm <D 26 50 a6 18
mation of fines/dust when the granulate from Example % <10pm  ~0 003 O3 23 114
1 and 2 were treated in a ball mill.
PROCEDURE FOR BREAK-DOWN OF THE 4
GRANULATE Eaampie 2 Without Celluios Fibres '
60 g sieved granolate with a particle distribution of  pPJIMII Time, min 0 5 I - A
300-840 um is rotated in a ball mill, which is a closed % < BM0um 100 10 100 100 100
stee] cylinder (diameter 11.5 cm, height 10 cm) witha sp % <0um. &0 M4 B 963 .05
speed of 100 rpm. The cylinder contains eightsteelballs ~ R Sf04= B %1 308 77 @t
with a diameter of 1.9 cm. . % <10um  ~D 041 24 (1] 172
Samples from Example | and 2 were treated in this .
way for 5,10,20 and 40 minutes. e
After this treatment the mechanical resistance of the ss llltlppan&mll:theﬂbl:othtthewylmmout
uhteumtedmrdingtotwopmeedura. cellulose fibres is broken down more quickly re-
gras leases more dust (< 150 um) during batl mill treatment.
Procedure 1
The 60 g of the material, whch has been exposed to EXAMPLE DI

the ball mill treatment, is transferred quantitatively to 60  {Composite as Example 1, with change of apparatus

-an clutriation tube, length 2 meter, diameter 35 mm.In  parameters)

the bottom of this tube a sintered glass plate is mounted, A granulate is prepared as in Example 1, with the
on which the sample is placed, whereafter fluidizing diffmce,lhﬂthemlﬂngdmuhnmuswdwlmrpm )
with air at a speed of 0.8 m/scc ia performed for 40  during the granulation and instead of a pncumatic noz-
minutes. 5 zle » pressure noxzle is used.

The dust which is blown off and which has a particle Aﬂmrcmhllmmmmmlwemployed
gize lesa than about 150 um, dependent on the roundness  Particle size distribution for the dried granulate was as
of each single particle, is collected quantitatively on 2 follows:
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1% > Léom ims Jmh  4mh § min
Ve o > 12mm i &0 92 102
% >7Duw d,, = 600 um g 2Woum 1] 0 25 30
4% > 600 um > 707 pm 2 3 38 4
% > 300 um > 300 pm € 66 1 ]
“% > 420pm > 420 pm a1 L] 8 ”n
6% < 300 um > 300 pm 22 14 13 09
d 50 50 625 um 670 pm
dalV/du®) o o 1 1.07
BXAMPLE IV 10 —
(23% ALCALASE, 10% cellulose fibres 10%  d,(f) is the average diameter aftcr ¢ minutes of granula-
binder; yellow dextrine) tion. d.{f) /d,.(4) is a growth parameter chosen to illus-
trate growth versus time.
t. Power Components: 15 EXAMPLE VIl
13:3 ﬁ pmd'lnd.iunchlori;”wa {Composition as Example 1). Examples 6 and 7 show
M It: yellow dextrine the growth of the particle as a function of the duration
0 ks fAbrous celluloss powder (CEPO $ 40) of the granulation.
a0 A composition sccording to Example 1 is prepared
Example 1, employing in this instance 3.0 kg of water action.

i
8
§
;

. Particle size distribution for the dried granulate:

10% >1llmm

2% > M0um

% >Npm d, = 350 pm

> 595 um
TE > 40um
12% <« 300 pm
EXAMPLE V

(25% ALCALASE, 15% cellulose fibres, 29 binder:
hydroxypropyleellulose).

1. A composition consisting of 4 kg gronnd ALCA-

LASE - 7.5 AU/g 12.2 kg ground sodium chloride 0.4 40

}:lgs;’t;nmm dioxide 3.0 kg fibrous cellulose CEPO S 40

2 is mixed sccording to example 1, whereafter

3. 6.4 kg of a 79 solution of hydroxypropylcellulose
KLUCEL E is sprayed on the mixture according to
example 1. (The word KLUCEL is a Trademark).

4. The molst mixture is granulated for 9 minutes, and
otherwise example 1 in followed, ;

3. The granuiate is driedl according to Exsmple 1.

6. Particle sizs distribution for the dried granulate: 30 after the

160% > 840 pm
% S 420 po
53% «< 300um
EXAMPLE V1
A composition sccording to Bxample 1 is prepared

and wetted with 7.0 kg of a 4.3% solution of FVP X 30.

utes. During the are taken after 2,3
ﬂm::nﬂnumbryh;hperformmwm

The particle size disteibution for the dried granulate
after the granulation treatment in 2,34 and 6 minutes,
respectively, is as follows:

The wetted mixture is further granuiated or 12 min-
utes; during the granuiation samples are taken after 4,6

25 and & mins.

35

The particle sizs distribution for the dried granulate
after the granulation trestment in 4,6,8 and 12 minutes,
respectively, is as follows:

4o 6 min § min 12 mh
> 1.2 mm 9 4.1 39 1.0
> 30 pm: 12 14 15 17
> 707 pm 19 n 3 27
> 500 pn » 46 5 56
> 420 pm n 6 [ ] ”
< 300 um 1?7 [ 1] 160 &7
2' 413 473 485 513
(/0 58) 1 1.09 111 1.1%
EXAMPLE VIQ1

{Comparstive example without fibrous cellulose
powder). Example 8 and 9 are comparzative examples to
Examploes 6 and 7.

A composition is prepared and wetted as described in

45 example 2 with 3.9 kg of a2 7.75% PVP K 30 solution.

The wetted mixture is further granulated in 2,4 end &
minutes respectively, and is dried according to example
1.

The particle size distribution of the dried
granulating treatment of 2.4, and 6 minutes,
respectively, is as follows:

2 min 4 min 6 min
>14 om 38 11 11
> 10 mm 10 23 3
>0 pm 15 41 o
>707 % 53 Q
>0 pm 11 ] ]
>420 pn 7 98
5300 pm 12 14 11

510 ™ 920 po

61 [T i .18
EXAMPLE IX

6 (Comparatively example without fibrous cellulose
powdar). .

A composition is prepared and wetted as described in
Example 2 with 3.5 kg of a §.6% aquous PVP solution.
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15
5. The granulate is cooled in a mixer with gentle
agitation whereby it solidifies to a somewhat sticky
granulate, with the stickiness ascribed to the CMEA.
&. Particle size for the cooled granulate is as follows:

dy = 940 um

AVVVVVY
B8REEIS
111§

EXAMPLE XX

(ZS%Alulase.w%oelluloaeﬁbm. 139% CMEA)
1. Powder n: 7.5 kg ground Alcalase &
coneentrm(?d»Auonmiu/g)O&kgnnniumdlndde
SOksﬁbtouscelIulose(ARBOCEI.@BSMBOO)lss
kg ground sodium chloride

2. The above components are mixed and heated to 70°
C .

3. The mixture is sprayed with 5.4 kg melted CMEA
a8 described in Example 19, thelpnyingﬁmebeing
adjusted to 4 minutes. Thereafter the spraying is contin-
ued with 2.6 kg water, the spraying time being adjusted
to 2 minutes, The mixing device is operated at 93 rpm
duriag the spraying and the granulating device at 3000

rp: After spraying the mixture is further compacted for
6 minutes with the mixing device at 175 rpm and the
granulating device at 3000 rpm.

5. The granulate is dried as described in Example 1,
whereafier it i3 cooled to 30° C. Now the granulate
appears as a free flowing granulate.

&mmdemdinﬁhnmlsnfonow

8%l

d,, = 130 pm

AVYVVVY
§8E
1311111

Loy
o

EXAMPLE XXI

(259 Alcalase, 20% cellulose fibers, 209% PEG 1500)

1. Powder composition: 5 kg ALCALASE® (74
Anson units/g), ground 0.4 kg titsnivm dioxide 4.0 kg
fibrous cellulese CRPO S 20 6.6 kg ground sodiom
choride

2. The ebove components are mixed and heated to 55°
C as described in Example 18,

3

15

3

s

45

3. The mixture is sprayed with a solution consisting of 55

4 kg polyethylene glycol 1500 and 2.5 kg of water, the
solution being kept at 55° C and the spraying time being
adjusted to 7 minutes. The mixing device ix opersted at
95 rpm during the spraying and the granulating device
at 3000 rpm.

4. After spraying the mixture is further for
8 minutes with the mixing device at 175 rpm and the
srmulaﬁngdevicent%m

3. The granulate is dried as described in Ezample 1
whuuﬁulthoooledtoSO‘C.Nowthemnu!ate
uppelrsnafmeﬂomqsrmuhm.
bti mmnulmhuthefollowmspuncleﬂzedhm

ntion:

16

1%

abh

d,, = 610 3

AVVVVY
£
ttitlg

D
588

EXAMPLE XXII

1,2,3,4,5: a3 in Example 1. .

Sa 7 kg granuisie as prepared in Bxample | and after
a sieving procedure where particles greater than 840 u
and smaller than 300 um have been removed, is heated
to 55° Cin a jacketed Lodige mixer M 20.

The hot is sprayed with 7% polyethylene
glycol 1500 (60* C) with continuous mixing. After dis-
tribution of PEG 1500 the granvlate is powdered with
8.5% titanium dioxide with continous mixing, TiO,
being used as a whitening agent.

After distribution of TiO, a further 2% PEG 1500 is
supplied in order to stick all the powder to the surface
of the granulate,

All percontages are based on the weight of the dry
uncoated granulate.

Half of the hot coated granulnte is cooled In tha mixer .
using gentle agitation and cooling water in the jacket.

The other half of the hot coated granulate is trans-
ferred to a cooler with rotating cooling coils.

After cooling the granulate is further sieved between
300 and 840 pm.

EXAMPLE XX1II

1,2,3,4.5: As in Example 1.

Sa. 7 kg granulate as prepared in Example 1 is heated
to 70° C in 5 jacketed Lodige M 20.

The hot granulste is aprayed with 13% PEG 6000 (in
which 0.29% of a blue dye polar brilliant blue RAWL,
Ciba Geigy is dispersad) during continuous mixing. All

are based on the weight of the dry. un-
coated granulate.

ARer distribution of the color the
granulate is cooled and sieved as described in Example
22,

EXAMPLE XXIV

Ezsmple 23 was repeated except that the dye was
powdered directly on the base granulate, whereafter the
coating with PEG wes performed.

What is claimed: '

Llnthcproeenfordrmmnulamgmmyme
composition including enzyme, inorganic salts, snd a
granulation binder, with a llquid phase granulating
lﬁhthe!mpmvemmtwhlchcomprmnworponﬂng
into the composition undergoing granmulation finely
divided ceflulose fibers in an amount of 2-40% w/w
based upon the dry weight of the total composition.

2. The process of claim 1 wherein the cellulose has an
average fiber length of 50-160 p and an average fiber
width of 20-30 j.,

3, The process of claim 1 wherein the flbrous cellu-
lose is 5-309% w/w.

4. The process of claim 1 wherein the granulating
agent is water.

8. The process of claim 1 wherein the granulating
agent is a mixture of water and a waxy substance.

6. The procesa of claim 1 wherein granulation is per-
formed at 50°-70" C.



United States Patent ny
Bogerman et al.

{54] NOVEL ENZYME PA!TICLES AND 'l'l-lElR
I’REPARATION .

{75) lnmmn Pleter K. Bonnnn. Naaldwijk;
- Petrus J. Eygermans, Wateringen;
Iumu G, van Velzen, The Hague, all
of Netherlands

(73] Assignee: Gist-Brocades N.V., Delft,
Netherlands .

[21) Appl. No.: 919,082
[22] Filed: Jua. 26, 1978

(30§ Foreign Application Priority Data |
Jul. 20, 1977 [GB] United Kingdom ............... J03536/77

{51] Int. CLY ..o ASIK 37/48; C1ID 3/386;
C12N 9/96; C12N 9/98

($2] US.CL. e 352/17413; 252/174.17;
252/174.25; 252/132; 252/DIG. 12; 424/35;

424/38; 424/94; 435/177; 435/178; 435/187;

435/188

[58) Field of Search ....c.......... 252/89, 132, DIG. 12,
252/174.12; 195/62, 63, 66 R, 68; 435/177, 178,

187, 188; 424/94, 31, 32, 33, 35, 38

(36} " References Cited
US. PATENT DOCUMENTS

3072332 171963  Inmerfield .....cncscmcerninnene 193763 X
3519570 V1970 [— s 2327135
3661786 371972  Des FOrges wiwimmmmsnn: $52/99
3,723,327 /1973 van Kampen ..cemneremieene 2327110

e

BW

{11 4,242,219
{45] Dec. 30, 1980

37715301 11/1973
3853780 10/1974
3,368,336 /1975
4009,0%  2/1977
4016041  4/1977
4106991  8/1978

FOREIGN PATENT DOCUMENTS

1204123 971970 Unpited Kingdom -..reernsvemneen aonee 2527106
1362365 8/1974 United Kingdom .
1509866 571978 United Kingdom .

Primary Examiner-—Dennis L. Albrecht
57 ABSTRACT

A novel procen for preparing non-dusting, enzyme-
containing particles, e.g. for introduction into washing
compositions, comprising homogeneously mixing an
amount of an enzyme in dry or substantially dry form to
give the desired enzyme activity in the particles when
formed, about 20% to about 60% of a hydrophilie or-
ganic cohesive compatible with the enzyme, about 10%
to gsbout 609 of a bullding agent suitable for use in
enzyme compositions, and a sufficient amount of water,
if necessary, to give a moisture content in the particles,
when formed, of from 5% to 15%, mechanically divid-
ing the mixture obtained into particles of the desired
size, and coating the particles to prevent loss of mois-
m:ndthenwelmympuﬁclelproduoedthueby
as well az washing compositions and pharmaceatical
compositions containing said enzyme particles.

33 Claims, No Drawings
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T S into perticles such as‘pellets, of desired size, and coatin
NDVEL,!_‘;_I!IZYMB PARTICLES AND THEIR ' - . the particlea so as t0' prevent loss of moisture. s
PREPARATION « . . ' .~ Per It'itisy not be riecessary to add water if the moisture
iy - sotoen 7T content of 'the components is sufficient to supply’ the
. STATEOFTHEART!-" ‘.- ' 3 requiréd moistiiré ‘content in the final product. There

Enzymes have been used in washing compositions 151"
several years byt one of tlie problems in the formulation
o‘:' eii'zyhm;ﬂ?ully a}iﬁve washing compogitions is the fact',
that, when formulating the enzypatic washing comj
sitions enzyme dust’is formed. 'F:l B ili__m3 Sbie o
the people Wworking with the'enzyme coinpositions and "
sometimes, sKiri irritations or allergic reactions occur.

Dusting of the'enzyme’may be avoided to s’ consider-
able: extent by changing the enzyme into a form othier
than & powder in’ which it is normally '
is advantagéously done by converting the enzyme'into
a salid particilete form. Processess for chenging en-
zymes into a particilate form are known, for example,
as describad in British Pat. No. 1,324,116 Which dis-

closes a process wherein a liguid mixture of the enzyme 20

and a binder such-as'a low-imelting nonionic emulsifier is
disperied into draplets by-a tocthed disc, and ia giided
into & coolitig tower whetein the droplets are allowed
to solidify. In this manper; a’dust-free product’ is ob-

tained, which'is edsily formulaied intd washing compo- 23

sitlons. . . L ) .

Although the enzyme particles obtained sccording to
the said British patent ‘are good and fmay be used with-
out risk of dust formation, they have shown the disad-

vantage that, if mechanical pressure is exerted upon the' 30

particles, e.. the foot pressure’ of ‘somiebody walking
over spilled particles, they easily break down iito
smaller particles and powder'so that erryme: powder
from the broken pasticles may be ‘carried afiong Wwith

air currents.” .- Lo . X
OBJECTS OF THE INVENTION: -, ..

It is an’object of the present invention'to’ provide

pliant enzyme paiticles that 'do not, or substantially do -
not, break down to

is applied to them. . 2 .
It is a further object of the invention to provide wash-
ing and pharinaceutical: compositions contairing dust-

free, enzyme containifig particlés. " -* :~ ¢

It is another object of the invention'to provide a 43

novel process for the tidn of dust-free, enzyme
containing ‘particles which are resistant:to méchanical
breskage. o o
These and other objects and advantages of the inven-
tion will become
description. . L
. _THE INVENTION . S
The novel process of the invention for the prepara-

tion of enzyme-containing particles which do not, ‘or 55

substantially do not; dust wheri -external ‘mechanical
pressure is applied to them comprisés'homogeneously |
mixing ‘an amoint (preferably up to aiout 50%) of an-" -
enzyme in dry or substantially dry form-sufficient to

give the desired enzyme activity in tlie particles when' 60
formed, about 20 to about 60%, (prefeiably about 30% - *

to about. 50%) &f a hydrophilic ofganic' cohebive com-
patibie with the enzyme, about 109 to abouit 60% (pref:
erably’ about -209% to about 45%6)-of & building "agent ~

suitable for use in enzyme 'compositions, and # smiall 65
amoun( of watér, if necessary, sufficient to'give s mois-
ture content in the-final particies when formed of-frém™ !-

5% 10 15%, mechanically dividing the mixtufe obtained

ke o [e to 10

oblained and this !5

obvious from the following detailed 50

may ‘optionally bé added an amount of* a moisture-
r;;ulajing agent-sufficient {0 maintain a moisture con-
tent'ifi thie particles when formed of from about 5% to
about 15% at ordinary temperatures and ordinary rela-
" The percentage mentioned in this specification and
the accompanying claims are percentages by weight,
unless otherwise indicated. '

For'the washing compositions of the invention, the
basic formulation miay be selected from a wide range of
raw materials since they néed not be consumable, al-
though they preferably are bicdegradable. For pharma-
ceutical -compositions destined to bec administered
orally, the componenis should be edible and phar-
maceutically-scceptable, .

The enzyme-containing particles obtained by the
invention are extremely useful for washing composi-
tions.if, for the purpose, the enzymes are selected from
those customarily used in washing compositions. Exam-
ples of these enzymes are proteolytic enzymes (pro-
teasss), amylolytic enzymes (amylases), or lipolytic
enzymes (lipases) and mixtures thereof. Examples of
snitable proteolytic enzymes arc enzymes from bacterial
origin, such as proteolytic enzymes from Bacillus spe-
cies, e.g. B. subtilis, B. licheniformis wnd B. alcalophtlus.
Amylolytic enzymes are praferably also enzymes of
bacterial origin, such as amylolytic enzymes produced
by Bacillus specics, e.g. B. subnilis. Some bacteria pro-
duce suitable proteolytic and amylolytic enzymes simul-
taneously. Lipolytic enzymes which may be used are
preferably also-snzymes of microbial origin. They may
be produced by Candida-species; e.g. Candida cylin-
draceae. Lactsses are also usaful..Enzymes useful for
pharmaceutical compositions are, e.g. invertase, glucos-
mylase etc. . :

The hydrophilic organic cohesive used in the forma-
tion of th enzyme mix may be selected from starch and
cellulose derivatives, and & preferred type of starch
derivative is acetylated amylopectin called “‘amylopec-
tin gum". This type of gum is an amylopectin with an
acetylation degree of sbout 5% to. sbout 30%. Exam-
ples of other useful cohesives are gum arabic, dextrin,
karaya gum, methylceflulose, tragacanth and other
types of amylopectin, such as methylamylopectin. Cer-
tain starch hydrolysates preferably having & DE (Dex-
trose Equivalent) of about 30 may also be used. A sterch
hydrolysate may be used as cohesive if-it has cohesive

ies, i.e. if it containg amylopectin derivatives.
-~ The building agent included in the enzyme mix is
preferably a water-soluble carbohydrate, generally con-
taining from 5 to 12 (preferably 6) carbon atoms. Suit-
able examples of carbohydrates having 5 carbon atom-
s-—the pentoses nre xylate, arabinose, ribose and lyxose.
Suitable examples of carbohydrates having 6 carbon
atoms (the hexoses) are glucose, mannose, galactose,
fructose and sorbose. Furthermore, disaccharides, nor-

_ mally having 12 carbor atoms, may be used, such as

sucrose, maltose, or cellobiose. The most preferred
carbohydrate is glucose. As glucose crystallizes rather
easily as do several other carbohydrates, a part, or all of
the glucose or other carbohydraie may be replaced by
starch hydrolyzed 10 a certain extent. A starch hydroly-
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' -gcontinued
Ingredients
Elurigton ten1 (3) _ - 29 20, 14 - 10 20 . 32 il
(11 2,10 mlttion DU/ Lo .

{2 siarch hydrolyssie. sbout 1DE .
2] l‘u 60 grams. ul’umplt . v

Thz said granulu h.d good mﬁ £ - u
EXAMPLE. ll . .

The following reclpe containing:an alksline protem
was prepared: 349 Amylogum CLS-0473; 1 7% of gl
cose, 179 of glucone syrup (starch hydrolysite, about
43 DE), 7% of stearic acid, 20%.of PB 92.(1.7 m:lhon
ADU/;) (1) and 5% of manium dioxide. - !

' A granulatz-was made by the method of: Bumpla s
with coating of the granulate.carried out'as’in Example
3. The granulate proved to have similar properties: inter
alin the elutriation test applied on a. sample of 60 g
showed & value-of 95 ADU/g. (1)'PB.52 is an alkaline
proteolytic enzyme rlmnbed in U s Pat. No-
4002572, Lk

EXAMPLE.12:. . ™ f
Storage sublluy of the gmul;ﬁe

400 g of a eommercully available washing powder
containing sodium perborats were, sdded to an amount
of enzyme granulate of Example 10 (Sample 5) provi-
oualy coated with 19 of a 1:1 ‘mixture of glycerol mon-
ostearate and paraffin oil, to "miake-'the sctivity 6,000 °
DU/g and, the composition was mixed thordughly
again. Weighed samples of about 20 g taken from the
mixture were analyzed.fof a storage stebility’ test just
after mixing and after 0.5, 1, 2 and 3 months storage at
37" C. The samples were tested by dissolviiig them in
synthetic tap water {containing 111 mg/ of Cal), 27.5
mg/1 of MgO and 210 mg/1 of NaHCO3, German Hard-
ness 15° ), containing sufficient sodium dithionits 'to
fieutralize the action of the perborate, and diluting 'with
synthetic tap water to a concentration suitable for test-
ing the activity in Delft Units (cf. Bl'lﬂlh Pnl No.
1,353,317) (series A in the follgwing Table). -

* A similaf test wai run with a commercidlly lvulnble
granulate of the same euyme(Mmm P. prepared by
the method dedcribed n. British Pit. No. 1 324,116)
(series B ). The follow:u; ruulls wére obmned

Sierqulime(in'mtlu) 08, 2.
Series A . 100

i.
9 B’ 9
Series B 2. B

The Table shows tlm the nonge stability of series A
of the invention is saod ‘aud is even better than that of
the comparative sene.: B, which also had a fairly good
stability.

E'XAMPLE 13

A preparation containing lactase was prepared as
follows: 45% of Amylogum CLS-0473, 3095 of lactase
{precipitated) and 25% of glucose syrup (starch hydrol-
yiate, about 43 DE). A granulate was made by the
method of Example 5 and was coated as described in
Example 3. When the temperature was kept at 50° C. or
below during preparation of the granules, the activity of
the granulate was 95% of the starting activity, whereas,
when the température was allowed 1o rise to 50° to 70*

1o

10
C. the remaining uctivity was considerably lower, i.e.
$59% of the original activity. This Example showa that
the Iemperature to be used depends greutly on the en-

BXAMPLB 4 7

'I'he l'ollowing reclpe was used for the prepurnuon of
particles by the. procedure ‘described in Example 1: 1
part by-weight. of, glycerol, 2 parts by weight of polyvi-
nylpyrrolidone, 2 parts by weight of Berol 80, 1 part by
weight of Maxatase, 5 parts by. weight of titanium diox-

. ide, 22° pum by weight of: glucose syrup (starch hydrol-

13

yeate of, aboyt 43. DE), 21 parta by, weight of glucose
and 46 parts.by weight of Amylogum CLS-0473. The
particles were coated as described in Example 1.

. Various modifications of the products and process of

- thie inventlon may be made without departing from the

20

23

30

a5

40

45

a3

&0
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apirit or scope thereof angd it should be understood that
themvanﬂonismtendedtobehmmd onlyasdeﬁnedm
the lppended claims. .

What we claim is:

1.’ A process for.the prepnnuon of enzyme-cmmn-
ing particles which do not, or substantiaily do not, dust
when subjected to external mechanical pressure com-
pmmg homogenecusly mixing an amount of an enzyme
in dry or substantially dry form sufficient to give the
duired enzyme activity in the particles when formed,
nbout 20% to about 60% of a hydrophilic organic eohe-
sive emnpltlble with the enzyme sclected from the
group. consisting of starch derivatives, celluiose deriva-
tives, arable gum, karaya gum and trsgacanth, sbout
10% to about 60% of a building agent suitable for use in
enzyme compouitions sélected from the group consist-
ing of water-solyble carbohydrates of 5 to 12 carbon
atoms, up t0.70% of which may be replaced by a starch
hydrolysate of about 20 to about 70 DE, and an amount
of a. moisiure regulating naenue!ected from the group
consmlnz of polyols having 2 to 6 carbon atoms and.2
to 4 hydroxy. groups sttached to different carbon atoms
sufficient to maintain a moisture content in the particles
formed of from 5% to 15% at ordinary temperatures
and ordinary relative humidities and sufficient water to
give a moisture content in the pafticlea formed of from
59% to, 159, mechanically dividing the mixture obtained
mtopnmcluoftheduuredm.mdcouﬂngtheparu
cles to prevent loss of moisture with sbout 0.5 to about
59 of a water repellent agent selected from the'group
consisting of panﬂ'm oil, linseed ail,’ earth wax, cocoa
fat, candelilla wax, éarnauba wax, parnﬂ’ln wax and

ceresine wax and lanclin and mixtures thereof,

2. The process ‘of claim 1 wherein the composition
containk up to 509 of the enzyme and 20 to 60% of the
buikling agent.

3 The'proqeu of claim 1 wherein the hydrophilic
cohesive is selected from the group consisting of acety-
leted amylopectin, gum arabic, dextrin, karaya gum,
methylcellulose, tragacanth, methylamylopectin and
starch hydrolysates having cohesive properties.

4. The _process of claim 1 wherein the hydrophilic
cohesive is acetylated amylopectin with &n mtylatm
degree of about 5 to about 30%.

8. The process of claim 1 wherein the amount of
‘hydrophilic cohesive used is about 30% to about 50%.

6. The process of claim 1 wherein the building agent
is selected from the group consisting of water-soluble
carbohydrates coninining 5 1o 12 carbon atoms.
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-157] - ABSTRACT

The present invention relates to the production of a
shelf stable unlesvened cookie composition which can
be leavened to exhibit a cookie crumb-like structure
after baking in & convection, radio frequency, or micro-
wave oven. The cookie composition is prepared by
using a cooker extruder to mix ingredients and to heat
the ingredients to preferably at least about 200* F, to
promote browning and flavor development. The result-
ing cookie composition has a water activity of less than
0.7, prefaably le“ then 0.6. The cookie composition
produced using the cooker extruder is shaped into
cookis preforms, and leavened by heating in an oven
such as a microwave, convection oven, or & combina-
tion thereof. The total moisture content of the cookie
mixture is-generally less than 105 and preferably less
than 8%. Water or a source of water may be admixed
with the cookie mixture in an amount sufficient to form
& dough-like consistency. The water may be admixed in
the extruder after the heating stage to prevent fat sepa-
ration ar alternatively after the cookie compoxition has
cocled and before use by the consumer. The cookie
compasition may contain a heat or shear sensitive addi-
tive. The additive is admixed with the heat tyested
cookie composition under conditions such that the addi-
tive is not deactivated.

§1 Ciaims, No Drawings
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configuration may be used with a model ZPM-120 con-

28

ages are by weight and all temperatures are in F., un-

tinuous mixer as the second stage mixing device. . lesa otherwise stated:
In this embodiment the heat treated mass continu- M
ously produced in the extrusion cooker is extruded and EXAMPLE 1

transferred to a post extrusion or second stage mixer,
" where it is cooled and admixed with ingredients to form
a shelf stable cookie mixture. The heat and/or shear
sensitive additives are admixed with the heat treated
mass in the post extrusion mixer to avoid extensive heat
treatment and mixing.

The use of substantially the entire maximum available
length of the extruder to heat treat the ingredients com-

The ingredients, their feed placement, and their rela-
tive amounts used to prepare a shelf stable, extruded,
partially baked cookie preform which was leavened
into a cookie having a crumb-like structure and texture
using dielectric radio frequency hesting in accardance
with the present invention were: :

mits significant production of Maillard resction precur- Compongm ): first dry feed port | '
sors. It further substantially reduces the amount of post 15 Whemt flour, blesched “.8
extrusion heat treatment required for final baking of the (about 129% 'zn:dﬁ' ";';" 150
output product. Also, thermal stress on the extruder o gy o0 S By -
screws may be reduced by maintaining a more even Salt o5
temperature profile in the extruder. ' Componein 2: first dry feed port_

Genenally, in embodiments where a post extrusion 20 White sugar (sucross), pranulated Tk ]
mixer is used the heat treated mass is extrusion from the Brown sugar (sbout 19% sucrose, 6.86
cooker extruder without substantial moisture loss or mx‘m‘;“"w :
flashing, such as would cause substantial expansion or Vaallla 123
puffing, because of the low water content of the mass Sodium bicarbonate 0.25
and the low pressure drop upon exiting the extruder. 25 ~ Component d: first liguid feed port
Suitably, a die is not used with the cooker extruder. The Soybean spay ol .36
extrudate from the cooker extruder may be dropped or Component 4 seoopd liguid feed port 225
conveyed into the inlet of a continuous post-extrusion Tap water Tora) -

mixer.

In embodiments of the present invention where a post 30

extrusion mixer is used, the heat treated mass, upon
exiting the cooker extruder, may be further heated to

Theco-r-outingtwinscreweookermderuedto
prepare the cookie products of the present invention

promote further browning and flavor development and  was a Werner and Pfleiderer ZSK 57 equipped with
to reduce the amount of post extrusion heating needed  twelve barrels, each provided with external, jacketed
- for final baking of the opiput product provided that 35 beating and cocling mesns.. First and second dry feed
adverse oil separation or extruder surging does not  ports were set up at barrels | and 8, respectively. These
occur, This further heating may be up to an additional  two dry feed ports were open to the atmosphere. The
200" F. for a short period of time, e.g. S-10seconds. For  first liquid feed port was set up between barrels 1 and 2.
example; a microwave beating device may be placed  The second liquid feed port was the same as the second
between the extrusion cooker and the post extrusion 40 dry feed port at barrel 8, The second liquid feed inlet
mixer for heating the heat treated mass before it enters  pipe was inserted into the open port at barrel 8 5o that
the post extrusion mixer. The minimal amount of final  optional second dr feed ingredients and the sccond
baking required due to the use of the entire length of the  liquid feed ingredients could be separately fed into the
extruder for heat treatment and the further use of the  same port. Dry ingredients were not fed to the second
microwave applicator permits the addition of heat sensi- 43 dry feed port in this example.

tive ingredients to the formulation, for example, The first barrel, which contained the first dry feed
.through a downstream feed port in the continuous  port, was set on constant cool. The remaining eleven
mixer. barrels were divided into 7 separately measured barrel
A microwave applicator which may be used is dis-  temperature zones. Barrels 2 and 3 ded to
closed in U.S. patent application Ser. No, 372,384 enti- 50

re zone 1, barrel 4 corresponded fo zone 2, .

tled “Extruder And Continuous Mixer Arrangement
For Producing An At Least Partially Baked Product
Having A Cookie-Like Crumb Structure The Extruder
Including A Microwave Applicator” filed in the name
of Bernhard Van Lengerich on June 7, 1989, abandoned
in favor of Ser. No. 441,230 filed Nov. 22, 1989. The
disclosures of both applications are incorparated herein
by reference in their entireties. As disclosed therein, the
microwave applicator is formed as a continustion of the

screw channel at the downstream most end of the ex- 60

truder. The screw channel beyond the screw elements
and within the microwave applicator is conformed to 8
round channel surronnded by a source of microwave
energy. The residence time of the ingredients within the
microwave applicator is relatively short, e.g. about 5-6
seconds,

The presemt invention is further illusirated in the
following examples where all parts, ratios, and percent-

temperatu.

barrels 5 and 6 corresponded to zone 3, barrels 7 and 8
corresponded to zones 4, and 5, respectively, barrels 9
and 10 to temperature zone &, and barrels
11 and 12 corresponded to temperature zone 7. The
thermocouples for measuring actual barrel tempera-
tures were located in barrels 2, 4, 5, 7, 8, 10, and 12.

Barrels 2 through 6 were set to heat to 350° F., barrel
saven to 200° F., barrel eight was set on constant coal,
barrels 9 and 10 were aet at 100° F. and barrels 11 and
12 were set at 110" F.

Paddies and screw elements were arranged on the
screw shafts from upstream to downstream to provide:
a) rapid conveying of the added dry ingredients in bar-
rel 1, b) canveying of the dry ingredients and added oil
and gradually increasing the degree of fill in barrel 2, c)
chopping or mixing action for admixing the ofl and dry
ingredients, conveying to gradually increase the degree

. of fill, and mixing in barrel 3, d) repeated conveying and
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dielectric oven set at about 819% power for 43 seconds
1o produce distinctly leavened, surface browned cook-
ies having & crumb-like structure and crumb-like tex-
ture.

EXAMPLE 3

The ingredients, their feed placement, and their rela-
tive amounts which may be used to prepare a shelf
stable, extruded, partially baked cookie preform suitable
for leavening into a cookie having a crumb-like struc-
ture and texture using dielectric radio frequency heat-
ing in accordance with the present invention are:

INGREDIENT AND PLACEMENT WEIGHT % |
‘Whant ficur, Sleached 4N
{about 12% by welght water)
Non-fat dry milk {sbout 52% by 137
wel.hl Iactone) '
0.6

-Whlla wllr (ula'ue). ﬂw 1Bn
Brown sugar (sbout $9% sucrose, &40
3% lovert, 4% nonsugar
salids, 3% water)
Nui pleces (walnut fluff)- .3
Soybean spray oil 2038
Tap water ' A2

Total 100.00

The co-rotating twin screw cooker extruder system
of Example 1 may be used to prepare the cookie prod-
ucts of the present invention.

The screws may be rotated at about 225 rpm at about
59% of maximum torque. The ingredicnts may be fed in
thelr relstive amounts to pruvule a throughput or mass
ilow rate of the dough-like mixture extrudate of about

203 Toa/hr.

Component 1 may be prepared by mixing the ingredi- 40
ents to obtain a substantielly homogeneous dry blend,
The component 1 dry blend may be continvously fed to
the firsi dry feed port. Component 2 may be prepared
by mixing the ingredients (o obtain a second substan-
tislly homogenous dry blend which may be continu- 45
ously fed downstream to the second dry feed port.
Component 3 may be prepared by melting the semi.
solid soybean spray oil to obtain a liquid oil which may
be continuously fed to the first liquid feed port.

nent 4 may be continuously fed to the second liquid feed 50

port.
On a calculated basis, the water content of the dongh-
like mixture formed in the extruder is about 10.7% by

10

23

0

s

weight, based vpon the total weight of the dough-like
L L]

mixture.

The barrel set temperatures, pressures, and residence
times may be the same as in Example 1.

The substantially dough-like mixture
formed in the extruder may be extruded through a hori-

zomtally oriented slit die (about 5 mm high by about 50 &0

mm wide) to obtain a continuous, substantially unleav-
encd ribbon having a temperature upon exiting the ex.
truder of Jess than about 150° F. The ribbon may be cnt
into eylindrical pleces having a diameter of about 13",
The pieces will have a water activity of about 0.7.

Six pieces having an average wdsht of sbout 4.2
Bm/piece may be subjected 1o heating in a continuous
diclectric oven set at about 819 power for 45 seconds

32

to produce distinctly leavened, surface browned cook-

ies having a crumb-like structure and crumb-like tex-
ture. .
EXAMPLE 4

‘The ingredients, their feed placement, and their rela-
tive amounts used to prepare an extruded, partially
baked, shelf stable cookie preform which was leavened
into a cookie having a crumb-like structure and textare

using dislectric radio frequency heating in accordance

with the present invention were:
INOGREDIENT AND PLACEMENT WEIGHT %
Component | first dvy feed port |
Wheat flour, blesched ®.5
{about 129% by weight water)
Non-fat dry milk (sbous 52% by 1.50
weight lacioee)
Sakt 078
Componept 2: firg dry feed port
White sugar (sucross), granulaied 15.64
Brown sugar (about §5% mtrose, 129
3% invert, 4%
salids, 3% water)
Vitamin mi 013
Componept 3: fir liguid feed port
Saybesn spray oil 23.56
Component 4: liquid feed
Tap water 2.25

Tolal 100.00

The co-rotating twin screw cooker extruder system
of Example 1 was used to prepare the cookie products
of the present inveation.

The screws were rotated at about 125 rpm at abont
3% of maximum torgue. The ingredients were fed in
their relative amounts to provide a throughput or mass
flow rate of the dough-like mixture extrudate of about
203 Ibs/hr.

Camponent 1 was prepared by mixing the ingredients
to obtain & substantially homogeneous dry blend. The

t'l dry blend was continucusly fed to the first
dry feed port. Component 2 was prepared by mixing the
ingredients to obtain 3 second substantially homoge-
nonsdryb!mdwhchwueondnuomlyfedtotheﬁm
4S dry feed port. Companent 3 was prepared by melting
the semi-solid soybean spray oil 10 obtain a liquid oil
which was continuously fed to the first liquid feed port.
Oomponent4wmﬁnuously fed to the second liquid

Onp::nlcnhtedhﬂ:.tbemmtntdthedongh
like mixture formed in the extruder was about 8.5% by
weight, based upon the total weight of the dough-like
mixture, and the water activity was less than about 0.7.

At steady state, the barrel set temperatures and the
sctual barrel temperstures were:

Barrel] 8zt Actual Barrel

Barrel # ‘Temperature °F. Tempersture, "F.
1 ocol —
2 350 235
3 %0 -
4 350 281
3 0 Ml
6 350 —
7 00 99
| <100 52
9 100 _
0 100 104
1
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Water and suger are fed at a steady rate to the flour and
fat slurry and mixed uniformly to form s dough-like
consistency. Nut pieces were added to the continuous
mixer through the third dry feed port in the barrel at a
rate of 125 lbs/hr and uniformly mixed with the dough- $
like composition. The addition of the water and the
sugar contribute to the overall lowering of the tempers-
ture of the composition. |

Six pleces were subjected to microwaving in a micro-
wave aven for 50 seconds to produce distinetly leav- 10
ened cookies having dimensions of about 1§ by about
13", The cookies will be surface browned and have a
crumb-like structure and crumb-like texture.

What is claimed is: . .

" 1, A method for the continnous production of a shelf 13
stable, unleavened cookie composition comprising:

(») admixing ingredients comprising flour, at least one

sugar, and shortening or fat in a cooker extruder,

(b) heating ingredients comprising flour and shorten-
ing or fat in the extruder while continuously mixing 2°
at a temperature of at least 130° F. to promote
browning and to form a heat trested, unleavened

(c) extruding the unleavened cookie composition, 25
wherein the unleavened cookie composition in-
cludes s pH-adjusting agent and has a pH of about
pH 5 to sbout pH 9.5 and a water activity of less
than 0.7, and wherein the extruded cookie compo-
sition is leavenable by heating to a crumb-like 10
structure,

2. A method as claimed inn claim 1 wherein the water
content of said unleavened cookie composition is suffi-
ciently low such that further water addition increases
the consistency of the composition. 3s

3, A method as in cleim 1 wherein the water content
of the unleavened cookie composition is such that the
cookic composition is crumbly at room temperature,

4. A method as claimed in claim 1 wherein at least
one reducing sugar is admixed with said ingredients 45
comprising flour in an amount t0 promote Maillard

"browning during heating.

§. A method as claimed in claim 1 wherein at least
ene protein source is admixed with said ingredients
comprising flour shoriening or fat in an effective’ 45
amount to promote Muiliard browning during heating.

6. A method as claimed in claim 1 wherein said un-
leavened cookie composition comprises:

() less than about 20% by weight water,

72

the dough-like mixture and said mixture has a water

activity of less than about 0.7, )

9. A method as claimed in claim 8 wherein the tem-
perature of said heat treated composition is leas then
about 212° F. prior to said addition of the water,

10. A method as claimed in claim 8 wherein at least a
portion of said sugar is admixed with the heat treated
composition prior to ssid addition of the water.

11, A method as claimed in claim 1 wherein at least a
portion of said sugar is subjected to said heating for
forming said hest trested composition.

12. The method of claim 1 wherein said compeosition
farther includes an effective amount of at least one
chemical Jeavening agent selected from the group con-
sisting of sodium bicarbonate, sodium acid pyrophos-
phate, calcium carbonate, ammonium bicarbonate, and
tartaric acid.

13. The method of claim 1 further comprising the step
of shaping the unleavened cookie ition into
eookseso.'r‘_prefqrmsuatempmmreofubom 100* F. to
1 A

14. The method of claim 1 further comprising admix-
ing at least one heat sensitive additive with thehelat
treated cookie composition at a temperature sufficiently
low to substantially inhibit deactivation of the heat
sensitive additive.

18. The method of claim 14 wherein said heat sensi-

tive additive is selectod from the group comsisting of
flavars, colors, fragrances, encapsulsted additives, non-
nutritive sweeteners, vitamins, and minerals.

16. The method of claim 14 wherein said heat sensi-
tive sdditive is included in an amount of up to about
15% by weight based on the weight of the heat treated
cookie composition.

17. The method of claim 14 wherein said heat treated
cookie compasition is cooled at least 33° F. before said
heat sensitive additive is admixed.

18, The method of claim 1 further comprising admix-
ing at least one shear sensitive additive with the heat
treated cookle composition under conditions to substan-
tially inhibit destruction of the shear sensitive additive.

19. The method of claim 18 wherein said shear sensi-
tive additive is an edible particulate selected from the
group comsisting of candies, chocolate, raisins, dried
fruits, and nuts.

20. The method of claim 18 wherein said unleavened
cookie composition containg from sbout 5% to about

30% by weight of the shear sensitive additives based on

the weight of the cookie composition.

(b) about 129% by weight to about 40% by weight so 21 A shelf stable cookie composition prepared ac-

shortening or fat, :
(c) shout 109 by weight to about 40% by weight of

sugar,
{d) about 30% by weight to about 70% by weight of
at least one flour, 1]
said percentages being based upon the weight of said
unleavened cookie composition.
+ 7. A method as claimed in claim 1 wherein said heat
treated compasition is formed by said ingredi-
ents comprising flour and shortening or fat to at least 60
200" F. for at least 20 seconds.

8. A method as claimed in claim 1 comprising admix-
ing a source of water with the hest treated cookie com-
position at a heat treated cookie composition tempera-
ture of about 100° F, to about 300" F. in an amount 65
sufficient to form & dough-like mixture and wherein the
tota! water content of said dough-like mixture is less
than about 2096 by weight, based upon the weight of

cording to claim 1 wherein said tion has n water
activity of less than about 0.7 and is spbstantially un-
l:amedmdluveubhmncrmb-ﬂkemmreby
cating.

22. A method for the production of a shelf stahle,

leavenable cookic composition comprising:

(s) admixing ingredients comprising flour and short-
mmfuiﬂlm extruder, ’

(b) heating said ingredients in the extruder to a tem-
perature of at least 150° F. to promote browning
and to form a heat treated mass,

(c) wransferring the heat treated mass 10 a post extru-
sion mixing means and reducing the temperature of
said heat treated mass,

(d) admixing water with the heat treated mass at a
beat treated mass temperature of about 100* F. to
about 300" F. to obtain a substantially homogene-
ous unleavened cookie composition, and



