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Ref EXPEDIENTE N° 04-017680 - -
Solicitud de patente a nombre de KRAFT FOODS

HOLDINGS, INC

Con respecto al Oficio 07929, notificado en este asunto y contentivo del concepto

. técnico N° 0877, me permito presentar los siguientes documentos:

1- Copias del examen de patentabilidad elaborado en relacién con la patente

correspondiente EP 1 452 097 B1, recien otorgada.

2- Copia de la referencia exigida por el Examinador:
JP 07-277991 A (SNOW BRAND MILK PRQOD, CO., LTD), Octubre 24,1995. Se

acompania igualmente la traduccién al inglés de dicho documento.

3- Copia de la notificacion de la Oficina Europea de patente sobre la intencién en base
a la solicitud alli relacionada y para las Reivindicaciones 1-6 presentadas el 9 de

febrero de 2007.

4- Copia de la patente Europea EP 1 452 097 B1, de fecha Octubre 17,2007,
mencionada en el punto anterior y donde se Reivindicé prioridad del mismo
documento citado para Colombia.

En cuanto al Oficio 07925, contentivo del concepto técnico N° 0876 también notificado
en la solicitud de la referencia me permito transcribir las observaciones formuladas por
los solicitantes al respecto “Sirvase corregir las Reivindicaciones actuales de nuestra
solicitud de patente para que correspondan a la patente EP 1 452 097 B1”

~ sobre el particular, también adjunto al texto en espafiol de las Reivindicaciones 1 a
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B, las cuales remplazan a las originalmente presentadas y sobre las_cuales de

realizarse el examen de novedad de la presente invencion.

Continuan argumentando los solicitantes que “la Reivindicacion 1 incluye las
limitaciones de la Reivindicacion 3 en su version original, asi como algunas de las
Iimita_ciones de la Reivindicacion 2 en su version original. Se prefiere no hacer mas
correcciones a la Reivindicacion 1, porque no creemos que tales correcciones sean

necesarias para defiir claramente los complejos minerales Reivindicados.
Rechazo de la Novedad

El examinador rechazé las reivindicaciones 1-12 como carentes de novedad
a la luz de D1 (JP 07-277991). La presente invencién contiene un complejo mineral
preparado combinando acido lactobidnico, un acido comestible y un mineral, que
forman un complejo que ya tiene el mineral absorbido, y en donde la cantidad de
mineral se conoce antes de la adicién a una bebida o alimento. La presente invencién
se relaciona con agregar minerales extra en la forma de un complejo mineral a un
alimento o bebida. No existe nada en D1 para sugerir que un complejo mineral pueda
absorberse igualmente en el agente de absorcion o que pueda agregarse
posteriormente a un alimento o bebida para aportar alrededor del 5% a alrededor del
200% de valor diario recomendado en los Estados Unidos de un mineral, por tamafio
de porcion Gnica. El complejo mineral de la presente invencién proporciona una
fuente mineral estable, soluble, de sabor definido, apropiada para fortificacion mineral

de productos alimenticios y bebidas.

No hay nada en D1 para indicar que forme asimismo un complejo mineral similar
y que posea igualmente estas propiedades. D1 divulga agregar acido lactobiénico a
bebidas, alimentos, o tabletas como promotor de absorciéon de minerales. D1 no
divuiga un proceso para elaborar un complejo mineral combinando acido lactobiénico,
un mineral y un acido comestible apropiado para la adicion en un alimento o bebida,
como se reivindica en la presente solicitud. No existe ensefianza en D1 en el sentido

que complejos minerales sean apropiados para uso con un alimento con una bebida.
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; En contraste, los Ejemplos 1y 2 de D1 describen una bebida a base de jugo y una
» jalea, los cuales promueven la absorcion de minerales, pero las recetas en las Tablas

1y 2 no incluyen minerales de ninguna clase. Los Ejemplos 1 y 2 se dirigen a
promover la absorcion de minerales, no de complejos minerales, como se especifica

por la presente solicitud.

Mas aln, en D1 en el parrafo 0006, la divulgacion establece que el acido
lactobidnico actia como una sustancia para promover la absorcién de minerales en
cuerpos humanos, cuando se ingiere como una tableta o pildora, o mezclandolo en
bebidas o alimentos (la divulgacion no establece especificamente que la absorcion de
minerales tenga lugar en la bebida, o solucién acuosa, sino mas bien parece afirmar
que la bebida o alimento, que contiene el acido lactobidnico, promueve la absorcion de
minerales En el cuerpo luego de la ingestion). La reivindicacion 1 de la presente
invencion requiere agregar una “fuente mineral” al acido lactobionico y al acido
comestible, donde todos los tres se mezclan entre si en una solucion acuosa vy, luego,
se agregan a un alimento o bebida. D1 no divulga agregar un mineral al acido
lactobionico y al acido citrico (es decir, el acido comestible) antes de ingerirlo en el

cuerpo. En ninguna parte en la referencia D1 se divulga que se puede combinar acido

. lactobionico, un acido comestible Y un mineral conjuntamente para obtener un

complejo mineral a fin de incorporarlo a bebidas, alimentos o tabletas. Ni es obvio
utilizar un complejo mineral en un jugo de fruta basandose en la divulgacion en D1.
Por lo tanto, D1 no divulga la formacion de un complejo mineral para la fortificacion
mineral de alimentos y bebidas, como en nuestra invencién, sino mas bien un
promotor de de absorcién de minerales, que carece de un elemento importante de
nuestra invencién, es decir, el mineral ya unido a la estructura acido lactobionico-acido

comestible.

Adicionalmente D1, como promotor de absorcién de minerales, se convierte en
una herramienta inttil donde la dieta de la persona es baja en minerales o carece de

ellos. El promotor de absorcion de minerales no absorbe minerales de ninguna clase
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0 absorbe unicamente cantidades minimas, y la dieta no se aumenta en la ingesta de
» minerales ingiriendo el promotor. Mientras que, en la invencion reivindicada,
ingiriendo el complejo acido lactobidnico — acido comestible — mineral en un alimento o
bebida, el cuerpo esta seguro de recibir una cantidad dada de mineral. En D1, la
persona que ingiere el promotor de absorcién de minerales no tiene forma de saber
cuanto mineral esta absorbiendo su cuerpo, si es que lo absorbe. Con la invencién
reivindicada, una cantidad conocida de mineral se ha combinado con la estructura
acido lactobidnico — acido comestible, y el usuario sabe qué cantidad recibe. En
consecuencia, no existe garantia que, al ingerir el promotor de absorcion de minerales
de D1, o, como en el Ejemplo 1, al tomar el jugo de fruta, la persona obtenga algunos

minerales.

Ademas, debido a que el complejo mineral de la presente invencion se prepara
como un ingrediente separado que ya ha absorbido el mineral, la cantidad de mineral
y su forma son conocidas antes de la adicion a un alimento o bebida. Por lo tanto,
usando las mezclas descritas en los Ejemplos 1y 2 y D1, no es posible hacer una

evaluacion exacta de la cantidad final de mineral ingerido, o su forma.

. El Ejemplo 3 de D1 describe tabletas que contienen calcio, almidén, celulosa

cristalina, carboximeticelulosa, éster graso de sacarosa y acido lactobionico. El
Ejemplo 3 no incluye un &cido comestible, ni sugiere el limite superior de mineral

citado en las reivindicaciones de la solicitud pendiente.

El Ejemplo 4 de D1 describe una comida para animales para promover la
absorcion de minerales, comida que contiene minerales y acido lactobiénico como
ingredientes separados. El Ejemplo 4 no sugiere mezclar los minerales, el acido

lactobionico y el acido comestible para formar complejos minerales.

Mas audn, la presente invencidn provee fortificacion mineral e ingesta
mejoradas, sin afectar negativamente las propiedades organolépticas. Una persona

de habilidad ordinaria esperaria que los minerales, especialmente los minerales
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agregados, reaccionaran con un nimero de componentes que podrian estar presentes
en un alimento o bebida. La reaccién podria resultar en precipitacion, cambios
indeseados de color, cambios indeseados de sabor y reacciones que inutilicen el
mineral para absorcion. Inesperadamente los inventores descubrieron un método en
donde pudieron mezclar acido lactobidnico, una fuente mineral y un acido comestible
en las cantidades reivindicadas, sin experimentar ninguno de los resultados
indeseados cuya probable ocurrencia esperaria una persona de habilidad ordinaria.
La referencia D1 no aborda este problema en absoluto, puesto que no agregan
minerales de ninguna clase. Los minerales agregados podrian actuar ciertamente en
forma muy diferente a algun elemento ya existente alli. Por consiguiente, el resultado
se considera sorpresivo e inesperado.

En vista de las significativas diferencias entre D1 y la presente invencion, la

invencién reivindicada es novedosa y no obvia.

Rechazos de la Actividad Inventiva

E! examinador ha rechazado las reivindicaciones 1-8 como carentes de
actividad inventiva a la luz de D2 (ES 8406196A) y D3 (Patente de los Estados Unidos
No. 5,290,766).

D2 se dirige a un producto farmacéutico inyectable para el tratamiento de
deficiencia de hierro. La solucién inyectable, preparada de acuerdo con el proceso de
D2, incluye unicamente un mineral y acido lactobidnico, pero no un acido comestible.
Aun cuando en las primeras etapas del proceso se agrega acido acético (es decir, un
acido comestible), el acido acético se agrega a un compuesto de hidroxido de sodio
unicamente para efectos de formar acetato de hierro, y cualquier acido acético en
exceso se elimina de la solucién antes de agregar el acido lactobiénico. En
consecuencia, el acido comestible requerido en la presente invencién falta en la

solucion final de D2.

Mas aun, D2 utiliza un proceso de dos pasos que implica perfiles de reaccién
diferentes de la presente invencion y, por lo tanto, es probable que resulte en
productos diferentes. En D2, el mineral reacciona con el acido, independientemente

de la presencia del acido lactobiénico. El producto resultante de la primera reaccion
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se agrega entonces al acido lactobidnico. En la presente invencién, el acido
lactobidnico, el mineral y el acido comestible se mezclan conjuntamente en una

solucion acuosa.

Las soluciones de D2 se divuigan tnicamente para uso con un complejo de hierro
(0) polinuclear que tiene que inyectarse en el cuerpo en una forma acuosa. No existe
ensefianza o sugerencia en el sentido que se esperaria que D2 proporcione complejos
minerales similares a la presente invencion, ni existe alguna ensefianza de que D2

tenga las mismas propiedades de la presente invencién.

D3 se dirige a una solucién cardioplégica que comprende NaCl, KCi, CaCl,,
MgCl., NaHCOs;, D-glucosa, acido L-aspartico y acido lactobionico para mejorar la
viabilidad de corazones almacenados o para uso en cirugia a corazén abierto. D2
ensefia que las cantidades requeridas de acido aspartico y 4acido lactobionico se
disuelven cada uno en una pequefa cantidad de agua destilada, y el pH se ajusta a
pH 7.5 con NaOH. A continuacion, los ingredientes restantes se agregan y mezclan,
seguidos por burbujeo con una mezcla gaseosa de oxigeno y diéxido de carbono.

D3 no divulga un proceso para preparar un complejo mineral combinando acido
lactobidnico, un minera!l y un acido comestible, apropiado para adicion a un alimento o
bebida como se reivindica en la presente solicitud. D3 simplemente ensefia una
mezcla de ingredientes. No hay nada en D3 para indicar que forme complejos
minerales de ninguna clase. No hay ensefanza en D3 en el sentido que complejos
minerales sean apropiados para uso con un alimento o bebida, ni que los complejos
minerales podrian agregarse a un alimento o bebida para proporcionar alrededor del
5% a alrededor del 200% del valor diario recomendado en los Estados Unidos de un

mineral por tamafio de porcién Gnica.

La invencion reivindicada es inventiva a la luz de D2 y D3. D2 y D3, solos o en
combinacion, no ensefian un complejo mineral soluble que contenga un mineral, un
acido comestible y acido lactobionico susceptibles de agregarse a alimentos o bebidas
para suministrar cantidades pre-definidas de los minerales. Mas aun, como D2 y D3
se encuentran en campos técnicos separados (medicamentos intravenosos para el
tratamiento de deficiencia de hierro y soluciones cardiopiégicas para mejorar la
funcion cardiaca, respectivamente), una persona de habilidad ordinaria en el arte no
estaria motivada a consultar las ensefianzas de D2 y D3 al intentar abordar los

problemas resueltos por la presente solicitud.
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En los términos anteriores doy respuesta a los oficios y conceptos técnicos

- mencionados, por lo que pido se continue con los tramites de la solitud.

Atentamente,

C.C. 79.462.057 de Bogota

T.P.104167 C. S. Judicatura



REIVINDICACIONES
EXPEDIENTE No. 04-017688

1- Método para preparar un complejo mineral de acido lactabiénico que comprende
acido lactabiénico, una fuente mineral y un acido comestible, caracterizado porque
el complejo mineral se prepara mezclando acido lactabionico, la fuente mineral y el
acido comestible en una solucion acuosa y en donde el complejo mineral se
prepara mezclando del 5 al 95 por ciento de peso de acido lactabiénico, 1 a 50%
de peso de una fuente mineral, y 1 a 50% de peso de acido comestible en una
solucién acuosa y en el que la fuente mineral es un hidroxido mineral, un carbonato

mineral, un éxido mineral o mezclas de los mismos.

. 2- El método de la Reivindicacion 1, caracterizado por que el acido comestible es
acido citrico, acido lactico, acido acético, acido malico, acido glucénico, acido
tartarico, acido fumarico, acido adipico, acido succinico, acido ascorbico, acido

fosférico o mezclas de los mismos.

3- El método de las Reivindicaciones 1 y 2, caracterizado porque el complejo mineral
se prepara mezclando 50 a 90% de peso del acido lactabidnico, 5 a 25% de peso

de la fuente mineral y, 2 a 25% de peso de acido comestible en una solucion
. acuosa.

4- El método de una cualquiera de las Reivindicaciones 1 a 3, caracterizado porque el
mineral es calcio, magnesio, potasio, sodio, hierro, cinc, cobre, cromo, selenio,

manganeso o mezcias de los mismos.

5- El método de una cualquiera de las Reivindicaciones 1 a 4, caracterizado porque el

mineral es calcio.

6- Un producto alimenticio o bebida con mineral fortificado, que comprende 0.2 a 20%
de peso de un complejo mineral obtenible de acuerdo con el método de una

cualquiera de las Reivindicaciones 1 a 5.
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Summons to aftend oral proceedings pursuant {o Rule 71 (1) EPC

You are hereby summoned to attend oral proceedings arranged in connection with the above-mentioned
European patent application. :

The matters to be discussed are set out in the communication accompanying this summens (EPQ Form
2906).

The oral proceedings, which will not be public, will take place before the examining division

on 22.02.07 at 08.00 hrs at the EPQO,
PschorrHéfe, Bayerstr. 34, D-80335 Minchen

No changes to the date of the oral proceedings can be made, except on serious grounds (see OJ EPO
10/2000, 456).

If yout do not appear as summoned, the oral proceedings may continue without you (R. 71(2} ERPC).

Your attention is drawn to Rule 2 EPC, regarding the language of the oral proceedings, and to the OJ ERPO
9/1991, 489, concerning the filing of authorisations for company employees and lawyers acting as
representatives before the EPO.

The final date for making written submissions and/or amendments (Rule 71a EPC), is 22.12.06.
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at the above EPO address.
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acoessing the car park via the entrance "Zolistrasse”.
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%ing gay®
Registered letter with advice of delivery to EPO postal setvice: 05.10.06
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ngém 12.10.2006 Shest 1 Application No.: 04 251 (080.0
Data Feyille Demande n*: o

The examination’ is being carried out on the following application documents:

Description, Pages

2-5,7,11,12, 14, 15  as originally filed

1, 6, 8-10, 13 received on 26.09.2005  with letter of 26.09.2005
Claims, Numbers

1-7 received on 26.09.2005  with letter of 26.09.2005
Drawings, Sheets

1/4-4/4 as originally filed

dear ek kK ke deok kAo de o o Ak kel devke e e

1 The applicant is summoned to oral proceedings due to the request as filed with the
letter of 13.04.2006 and as it is held expedient by the examining division (Art. 116(1)
EPC).

Subject of the oral proceedings will be whether the application fulfills the
requirements of Art. 84, 54 and 56 EPC.

It is pointed out that novelty and inventive step will only be discussed once the claims
meet the requirements of Article 84 EPC. '

2 The examining division is of the preliminary and non-binding opinion that the present
application has to be refused under Article 97(1) EPC based on the following
grounds:

i) Art. 84 EPC

The feature "wherein the mineral complex can be incorporated [...] beverage product"
renders the scope of claim 1 unclear. Neither the mineral, nor the quantity per serving
size is disclosed. As the US Daily Value (DV) is subject to changes, the percentage

EPO Form 2006 01.9188X

e
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DV is not a fixed value but is also subject to changes.
Indeed, if the DV of a particular mineral increases from 100 mg to 200 mg, the range

5% of DV ~ 200% of DV will also shift from 5-200 mg to 10-400 mg.

ii) Art. 54 EPC

The argumentation of the applicant in his letter dated 13.04.2006 with respect to the
objections in view of Article 54 was not found to be convincing for the examining
division for the following reasons:

Whether or not minerals have been added to the fruit juice is irrelevant as fruit juice
per se (and actually also the water used in the example of D1) implicitly comprises a
variety of minerals (Ca, Mg, Na, Fe, K,...) in a variety of concentrations. Therefore,
the term "fruit juice” anticipates the broad and vague expression "mineral source".
Consequently, D1 anticipates the subject-matter of independent claims 1 and 7.

It is also pointed out that the expression in claim 7 "02-20% of a mineral complex"
does not give any indication of the amount of mineral in the food or beverage as it is
not disclosed how much of a particular mineral is incorporated in the agueous
"mineral complex".

iii) Art. 56 EPC
It novelty of an independent claim can be established, it will be discussed whether
said claim involves an inventive step.

If the applicant restricted the claims by specifying e.g., that the aqueous composition
comprises 1-50% calcium hydroxide, the following observations are made:

The mineral absorption accelerating effect of compositions comprising lactobionic
acid has already been acknowledged in D1. According to said document (paragraph
6), it can be incorporated in beverages, soups, and the like.

The applicant argues that adding a particular mineral to be absorbed (e.g. calcium in
the form of CaOH) to the lactobionic acid in a particular concentration has the
advantage that one knows exactly how much calcium his body is absorbing.

This is however not correct, as this only gives information about how much calcium
was added in the "agueous mineral complex” and not about how much calcium is

£PQ Form 2508 01.9108X
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Date

actually absorbed.

D1 (application example 1) teaches that a person, following a diet containing a

cenrtain amount of minerals can increase the actual mineral absorption by a
composition comprising lactobionic acid and ¢itric acid.

This is essentially the same as the teaching of the present application.

As the mineral content of most food ingredients and mineral supplements is known, it
is not considered important whether calcium under the form of CaOH is administrated
together with the composition of example 1 of D1.

3  According to the established case law of the Boards of Appeal, the introduction of
additional features in the independent claim will make the subject-matter of said
claims novel and inventive only in those cases in which said features have an
unknown or unexpected effect or contribution to the solution of the objective
technical problem.

4 The attention of the applicant is drawn to the fact that the application may not be
amended in such a way that it contains subject-matter which extends beyond the

content of the application as filed (Article 123(2) EPC).

5 In case the Applicant intends to provide auxiliary requests, he is also requested to
provide for each auxiliary request adapted description pages.

6  The Applicant is reminded that any submission filed after the time limit under R. 71 (a)
EPC will be considered as tate filed.

EPO Form 2806 01,91C8X
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Application No. Raf. Date
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Applicant

KRAFT FOODS HOLDINGS, INC.

Communication pursuant to Article 96(2) EPC

The examination of the above-identified application has revealed that it does not meet the requirements
of the European Patent Convention for the reasons enclosed herewith. If the deficiencies indicated are
not rectified the application may be refused pursuant to Aricle 97(1) EPC.

You are invited to file your observations and insofar as the deficiencies are such as to be rectifiable, to
correct the indicated deficiencies within a period

of 2 months

from the notification of this communication, this pefiod being computed in accordance with Rules 78(2)
and 83(2) and (4) EPC,

One set of amendments o the descfiptian, claims and drawings is to be fited within the said period on
separate sheets (Rule 36(1) EPC).

Failure to comply with this invitation in due time will result in the application being deemed to be
withdrawn (Articie 96(3) EPC).

o cnes Pat”ﬂta,,’(

()
8,
Pinp gop® *

Smeets, D
Primary Examiner
for the Examining Division

Enclosure(s): 2 pageh reasons (Form 2906)
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o Datum Blatt Anmeide-Nr.. .
) Date 23.02.2006 Sheet 1 Application No.: 04 251 080.0
Date Fouille Demande n°:

The examination is being carried out on the following application documents:

Description, Pages

2-5,7,11, 12, 14, 15 as ariginally filed

1,6,8-1G,13 received on 26.09.2005 with letter of 26.09.2005
Claims, Numbers
1-7 received on 26.09.2005 with letter of 26.09.2005

Drawings, Sheeis

1/4-4/4 as originally filed
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1 The present application does not meet the requirements of Article 52(1) EPC,
because the subject-matter of independent claims 1 and 7 is not new in the sense of
Article 54(1) and (2) EPC. T

1.1 The essential technical features of claim 1 on file are:

i) A method of preparing a mineral complex of lactobionic acid

ify comprising lactobionic acid, a mineral source and an edible acid

i) by mixing the lactobionic acid, mineral source and an edible acid in an aqueous
solution.

1.2 D1 anticipates the subject-matier of claim 1 as it discloses a method of making an

aqueous beverage (= aqueous solution) by mixing lactobionic acid, citric acid and
minerals in said beverage.

EFD Form 2006 01.91C8X
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Said drink is consequently regarded to be an aqueous solution and it is also suitable
for incorporation into other foods or beverages.
Thus, D1 also anticipates the subject-matter of claim 7 on file.

Moreover, the subject-matter of claim 1 does not meet the requirements of Article 84
EPC as the feature "current recommended United States daily value® is not a fixed
value but a parameter which is susceptible to changes.

Anyway, mineral absorption accelarators comprising lactobionic acid are described in
D1.

It is clear that the present application merely relates to obvious modifications of the
subject-matter of D1 and does not disclose additional features which provide an
inventive contribution to said document (Art. 56 EPC).

At least some of the objections raised above are such that there appears to be no
possibility of overcoming them by amendment. Refusal of the application under
Article 97(1) EPC is therefore to be expected.
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Text for the Contracting States:
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Description, pages:

1-15 as originally filed
Claims, No.:
1-7 as originally filed

Drawings, sheets:

1/4-4/4 ' as originally filed
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1 The following documents (D) are referred to in this communication; the numbering will
be adhered to in the rest of the procedure:

D1: DATABASE WPI Section Ch, Week 199551 Derwent Publications Ltd., London,
GB; Class B05, AN 1995-400900 XP002280248 -& JP 07 277991 A (SNOW
BRAND MILK PROD CO LTD), 24 October 1995 (1995-10-24)

D2: GB-A-2 129 821 (RICHTER GEDEON VEGYESZET) 23 May 1984 (1984-05-
23)

2 The present application does not meet the requirements of Article 52(1) EPC,
because the subject-matter of independent claim 1 is not new in the sense of Article
54(1) and (2) EPC. It is pointed out that the feature relating to the method of
preparation is not taken into consideration for assessing novelty.

Indeed, the step "mixing in aqueous solution" could also be an intermediate step of
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the preparation process before, e.g. drying the composition.

The feature "wherein the mineral complex can be incorporated [...] beverage product"
of claim 1 does also not add limiting product features to the composition of claim on
file.

D1 discloses a mineral absorption-stimulating agent containing lactobionic acid and

citric acid, having a high absorption-stimulating effect for minerals such as Ca, Fe

and Mg, and used for an additive to medicines or beverages. Thus, this document
anticipates the subject-matter of independent claim 1.

D2 (claims 1, 2) discloses iron complexes comprising lactobionic acid und acetate.
This document is also novelty destroying for claim 1.

The question whether the application involves an inventive step (Anticle 56 EPC) is
only of relevance once novelty of the independent claim has been established.
However, it appears that D1 already acknowledges all essential features of the
application.

Consequently, it is not at present apparent which part of the application could serve
as a basis for a new and inventive claim. Should the applicant nevertheless regard
some particular matter as patentable, an independent claim should be filed taking
account of Rule 29(1) EPC. The applicant should also indicate in the letter of reply
the difference of the subject-matter of the new claim vis-a-vis the state of th

the significance thereof.

It is suggested to use the problem-solution approach.

The attention of the applicant is drawn to the fact that the application may not be
amended in such a way that it contains subject-matter which extends beyond the
content of the application as filed (Article 123(2) EPC).

Any information the applicant may wish to submit concerning the subject-matter of
the invention, for example further details of its advantages or of the problem it solves,
and for which there is no basis in the application as filed, should be confined to the

EPQ Form 2806 01.91C8X
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Abstract
Objective
To provide a mineral absorption promoter having lactobionic acid as an active ingredient.

Constitution
A mineral absorption promoter containing lactobionic acid having the effect of promoting
mineral absorption as the active ingredient.

Effect
Drugs, beverages, food and feeds blended with this mineral absorption promoter are
useful for supplementing minerals.

Claim
A mineral absorption promoter containing lactobionic acid as the active ingredient.

Detailed explanation of the invention
[0001]
Industrial application field

This invention pertains to a mineral absorption promoter containing lactobionic acid
prepared from bonding lactose and gluconic acid as the active ingredient.

[0002]
Prior art

The intake of calcium by the Japanese has been below the daily nutritional requirement
for many years and a higher intake of calcium has been encouraged. However, judging from the
regular diets of the Japanese in general, substantial efforts are required if food containing
sufficient amounts of calcium is to be served day after day continuously. In addition, intake of
minerals other than calcium such as zinc, copper and magnesium tends to be insufficient as well,
and the public has been focusing on diets having highly absorbable calcium and materials
capable of promoting mineral absorption. Additionally, iron remedies such as iron citrate, iron
pyrophosphate, ferric chloride and iron sulfate and vitamin B12 preparations are used for treating
or improving anemia due to bleeding or iron deficiency, but in general, relatively high doses of
these remedies are necessary because the absorption rates of these iron preparations are very low.
However, if high doses of such drugs are administered orally, the iron drugs can cause siderosis
to the walls of the digestive tract or other side effects (nausea, vomiting, constipation, etc.).
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[0003]

Also, disaccharide lactobionic acid having a general formula [sic] of
O-B-D-galactopyranosyl-(1-4)-D-gluconic acid is a known substance, but said lactobionic acid is
not known to promote absorption of calcium.

[0004]
Problems to be solved by the invention

The present inventors conducted investigations rigorously in search of such previously
mentioned substances for promoting calcium absorption, and as a result, discovered that
lactobionic acid having the general formula of O-f-D-galactopyranosyl-(1-4)-D-gluconic acid
could promote absorption of calcium, thus achieving the present invention. Accordingly, the
objective of the present invention lies in providing a mineral absorption promoter containing
lactobionic acid as the active ingredient.

[0005]
Mean to solve the problems

In the present invention, lactobionic acid having the general formula of
O-f-D-galactopyranosyl-(1-4)-D-gluconic acid is utilized as the active ingredient in the calcium
absorption promoter. Said lactobinonic acid can be obtained by employing microorganisms such
as Pseudomonas graveolens having lactose dehydrogenase activity to act on lactose as the
substrate; also, it can be obtained by oxidizing lactose with bromine, etc.

[0006]

With regard to said lactobionic acid having the effect of promoting calcium absorption, to
exercise its effect fully in the human body or the bodies of domestic animals, it is made into
preparations for oral ingestion including tablets such as sugar-coated tablets or other tablets,
granules, liquid preparations and capsules, or it can be used as a substance for promoting mineral
absorption by blending into beverages, soups, cheese, jellies, breads, noodles, sausages, or into
gums or candies. In addition, it can be utilized as an additive in feeds. Also, there is no particular
restriction on the amount of intake of lactobionic acid, but more than 1 mg/kg body weight/day is
considered the appropriate quantity for an adult, preferably 1-1000 mg/kg body weight/day.

[0007]

Because the mineral absorption promoter of the present invention having lactobionic acid
as the active ingredient promotes the absorptions of minerals such as calcium, iron, magnesium,
zinc and copper required by the body, improvement of mineral absorption associated with dietary
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factors as well as improvement from diseases such as osteoporosis or iron-deficiency anemia can
be expected. The present invention is further explained in detail using the following application
examples and test examples.

[0008]
Application Example 1
A juice beverage furnished with the effect of promoting mineral absorption was produced

by a conventional method using the blending ratio shown in Table 1.

[0009]
Table 1
@ (Mer : BE %)
@ RERIEH 15,0
a 10.0
PIVER 1.0
T REFTR (AISEED a1
il 0.1
.S 73,8
Key 1 Unit: wt%
2 Mixed isomerized sugars
Juice
Citric acid
Lactobionic acid (product of Wako Junyaku Co.)
Flavor
Water
[0010]

Application Example 2
A jelly furnished with the effect of promoting mineral absorption was produced by a

conventional method using the blending ratio shown in Table 2.



[0011]
Table 2
(D) owdt - s
s 4
@ & 2.0
FIon—K 15.0
% 5.0
R 1.0
2T REXR (ROEMSEED 0.5
i 0.1
X 58.4 .
Key 1 Unit: wt%
2 Juice
Granular sugar
Syrup
Agar
Lactobionic acid (product of Wako Junyaku Co.)
Flavor
Water
[0012]

Application Example 3

A calcium absorption promoter incorporated with the lactobionic acid of the present
invention was prepared. After 2200 g calcium, 1232 g starch, 100 g crystalline cellulose, 68 g
carboxymethylcellulose and 400 g lactobionic acid (product of Wako Junyaku Co.) were mixed
in a kneader, mixing was continued while spraying 500 mL water. Subsequently, granulation of

the mixture was conducted on a uniaxial oscillator equipped with a 20-mesh screen, followed by
drying in a flow tank drying machine. The dried product was then pulverized in a flash mill and
the particle size was rectified to provide powder for tableting. The powder for tableting was
mixed with 80 g of sucrose fatty ester as a lubricant, followed by tableting with a tableting
machine equipped with a pestle of 11 mm diameter to give tablets of 0.35 g average weight.

[0013]
Application Example 4

A feed for raising dogs (dog food) furnished with the effect of promoting mineral
absorption was produced by a conventional method using the blending ratio shown in Table 3.




[0014]

Key

—

Table 3
@ (Rifr : BE%)
(2)*=# 13.7
BlReR, 4.0
AE M 4.0
b oW | 20
4 '?"‘L\?m 2.0
MOEODOLRE 23.0
RS 16.0
AN 8.0
Y2 B 2.0
2RI LEE 9.0
b a—X %3
22 PEASR (RSN 0.5

Unit: wt%
Soybean lees
Fat-free powder milk
Soybean oil
Com oil

Palm oil
Cornstarch
Wheat starch
Wheat bran
Vitamin mixture
Mineral mixture
Cellulose

Lactobionic acid (product of Wako Junyaku Co.)

shown in Tables 4 and 5, respectively.

The composition of the vitamin mixture and the composition of the mineral mixture are



[0015]

Key

Table 4
(Dezrsxa 1,500 11
EFZ /Dy 00 I
UFRVE 6.8 g
H& = :’B ] 0.4 ng
Eﬁ—"“‘. By Q. E m
5B 8.4 g
g <L 4= o 50,0 ag
FAS 4.0 1g
W 0.2ng
@ Iy 200.0 xg
2 %4 ug
A 7Y Nl 50,0 m3
\_ FL T2 10.6 ¢
§ 5
1 Vitamin __
2 Pantothenic acid
Folic acid
Choline
Biotin
Inositol
Niacin

Sucrose was added to the above to 2 g in total weight.

\ 'L—‘?

Fr
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[0016]
Table 5
CaClh 3.0g
KH: PO 80g
NaH: PO 1.5¢
MgQ 0.5¢
MaCOs 40.0 g
FeCs Hs Os 30,0 mg
WXZnO 10.0 mg
¥ CaCo L
K10 0.65 ug
Negs SeOsr ~5H; O 0,05 g

CIK (SO0:) *1H: O 5.0

Sucrose was added to the above to 9 g in total weight.

[0017)

Test example 1
An animal experiment was conducted to investigate the effect of lactobionic acid in

promoting mineral absorption. 8-week-old SD male rats, 6 head per group, were utilized as the
experimental animal. As shown in Table 6, the experimental diets used were added with 5 wt%

of the sugars, respectively.

[0018]
Table 6
(D ot : gra00w)

@ AR BR ok -}

PY COnets 2.0 W0 200
Ay AY-F 5.2 60.2 60.2

BV 5.0 5.0 5.0

AR h 8.0 5.0 5.0

EEFIVIWIR 1.0 1.0 Lag

AFAnr 3.5 3.5 35

DL-AF4z> 0.3 0.8 0.8

I b—2R - 5.0 -

PO RELRE - - 50
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R

Key 1 Unit: g/100 g)
Group _

3 Casein
Comnstarch
Cellulose
Corn oil
Vitamin mixture
Methionine
DL-Methionine
Lactose
Lactobionic acid

Group A: Control group; Group B: group administered with lactose; Group C: grouip

administered with lactobionic acid.
Also, the values of the components of the experimental diets are shown in Tables 7 and 8,

respectively.
[0019]
Table 7
@ GRAL : 3/1008
@Aﬂ B CH#
@ B 83,19 84.19 84.00
. ¢ 17.45 17. %9 17.81
Banxy 5.4b E.58 6.45
b g 10,82 9.81 10,10
Ra 5.09 3.03 8,05
Key 1 Unit: wt%
2 Group
3 Sugar
Protein
Fat
Water
Ash

Group A: Control group; Group B: group administered with lactose; Group C: grouip

administered with lactobionic acid.
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[0020]
Table 8
O3
7 8
(@) am BR cw
@ F UL 108 108 a7
p RV L 460 350 930
NNV L 490 450 485
T ReIN 41 42 12
7 3.8 3.9 4.0
i 3.8 87 3.6
#H 0.55 0.55 0.58
% M 4.7 5.0 5D
1o 800 610 610

Key 1 Unit: wt%

Group

3 Sodium
Potassium
Calcium
Magnesium
Iron
Zinc
Copper
Manganese
Phosphorus

[\

Group A: Control group; Group B: group administered with lactose; Group C: grouip

administered with lactobionic acid.

[0021]
For evaluating the absorption rate of calcium, the feces and urine were collected in week

one of administering the experimental diets and the excreted calcium and magnesium were
determined and calculated by the following equation.

Absorption rate of mineral (%) = [(Amount of mineral intake — amount of mineral excreted)/
(Amount of mineral intake)] x 100



*

.

WX 26
11 {

[0022]

Figure 1 shows the result. The result showed that absorption of minerals including
calcium and magnesinm in the grouip administered with lactobionic acid was promoted,
compared with the group administered with lactose, known to be a calcium absorbing agent.

[0023]
Test example 2

21-day-old Wistar rats (body weight 45-50 g) were made anemic, having blood
hemoglobin of 7 g/100 mL or lower, by giving them an iron-depleted diet (product of Oriental
Yeast Co.) containing 0.25 mg iron/100 g feed for 3 weeks. Afterward, 5 animals were put in
each group and the iron-depleted diet was given continuously while the following experimental
diets were orally fed forcefully at 1 mI/day for 6 weeks.

Experimental group 1: Iron-depleted diet solely

Experimental group 2: ferric sulfate at 0.2 mg/mL as iron

Experimental group 3: ferric sulfate at 0.2 mg/mL as iron + 200 mg/mL lactobionic acid

Experimental group 4: ferric sulfate at 0.2 mg/mL as iron + 200 mg/mL lactose

Blood was sampled from the caudal vein 6 weeks after administering the experimental
diets and the hemoglobin values were determined using an automatic blood cell testing apparatus
(Toa Medical Electronic Co.). Table 9 shows the results.

[0024]
Table 9
(D) ~emes A (wom = mens
() sap L 4,940.8 @al)

H¥2 16.540.8

B 3 16.1%L0

R4 11.6+0.9
Key 1 Hemoglobin value (mean + standard deviation)

2 Experimental group _

[0025]

The results revealed that a better effect of treating anemia was obtained in the grouip
administered with lactobionic acid compared with those in the group administered with inorganic

iron ferric sulfate solely and the group administered with lactose.
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[0026]
Effect of the invention

The lactobionic acid of the present invention has the effect of promoting mineral
absorption and is useful in supplementing minerals when said lactobionic acid is incorporated

into drugs, beverages and feeds.

Brief description of the figure

Figure 1 shows the experimental result of the mineral absorption effect of Test example 1.

o

@ wwm‘ ‘ @w’iiﬂn

Figure 1
Key 1 Absorption rate
2 Group
3 Calcium
4 Magnesium

3
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above application with the text and drawings as indicated below:

In the text for the Contracting States:
AT BEBG CHCY CZDE DK EE ES FI FR GB GR HU IEIT LI LUMC NL PT RO SE SI SK TR

Description, Pages

2-4,11,12,14 as originally filed
1,9,13 recaived on 26.09.2005 with letter of 26.09.2005
5, 5a, 6-8, 10, 15 received on 09.02.2007 with letter of 09.02.2007

Claims, Numbers
1-6 received on 09.02.2007 with letter of 09.02.2007

Drawings, Sheets

1/4-4/4 as originally filed

With the following amendments to the above-mentioned documents by the examining division

Description, Pages 5,107, 11°,15™
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* EPC Guidelines C-l, 4.18
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*** Art. 84 EPC, EPC Guidelines C-lll, 4.5a, amendment of the feature “by weight" has support on page
11, lines 9-10 of the application as originally filed
A copy of relevant documents is enclosed

The title of the invention in the three official languages of the European Patent Office, the intemational
patent classification, the designated Contracting States, the registered name of the applicant and the
bibliographic data are shown on the attached ERQ Form 2056.

You are requested within a non-extendable period of four months of notification of this communication

1. to file 1 set of translations of the claim(s) in the two other EPQ official languages;

EUR
2a. to pay the fee for grant including the fee for printing up to and inciuding 35 pages;
Reference 007 750.00
2b. to pay the printing fee for the 36th and each additional page;
number of pages: 0
Reference 008 0.00
3. to pay the additional claim fee(s) (Rule 51(7) EPC);
number of claims fees payable:; 0
Reference 016 0.00
Total amount 750.00

Concerning the possibility of a request for accelerated grant pursuant to Article 97(6) EPC, reference is
made to OJ EPQ 2001, 459.

If you do not approve the text intended for grant but wish to request amendments or corrections, the
procedure described in Rule 51(5) EPC is to be followed.

If this communication is based upon an auxiliary request, and you reply within the time limit set that you
maintain the main or a higher ranking request which is not allowable, the application will be refused
(Article 97(1) EPC, see also Legal Advice 1505 (rav. 02), OJ 62005, 357).

If the enclosed claims contain amendments proposed by the Examining Division, and you reply within the
time iimit set that you cannot accept these amendments, refusal of the application under Article 97(1)
EPC would result in the case that agreement cannat be reached on the text for grant.

In all cases except those of the previous two paragraphs, if the grant, printing or claims fees are not paid,
or the translations not filed, in due time, the European patent application will be deemed to be withdrawn
(Rule 51(8) EPC).

For ali payments you are requested to use EPO Form 1010 or to refer to the relevant reference number.
After publication, the European patent specification can be downloaded free of charge from the EPO
publication server https:/bublications.european-patent-office.org or ordered only from the Vienna sub-
coffice upon payment of a fee (OJ EPO 2005, 126).

Upon request in writing each proprietor will receive the certificate for the European patent together with
one copy of the patent specification only if the request is filed within the time limit of Rule 51(4) EPC. if
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such request has been previously filed, it has to be confirmed within the time limit of Rule 51(4) EPC. The
requested copy is free of charge. If the request is filed after expiry of the Rule 51(4) EPC time limit, the
cerifficate will be delivered without a copy of the patent specification.

Transiation of the priority documentis)

if the translation of the priority docurnent(s), as required by Anticle 88(1) EPC, or the declaration
according to Rule 38(5) EPC has not yet been filed, Form 2530 will be despatched separately. The
transiation is to be filed within the above mentioned time limit (Rule 38(5) EPC).

Note on payment of renewal fees

If a renewal foe fafls dt'J'e' betweennouf;cahon 6f ihé bresént communication and the proposed date of
publication of the mention of the grant of the European patent, publication will be effected only after the
renewal fee and any additional fee have been paid (Rule 51(8) EPC).

Under Article 86(4) EPC, renewal fees are payable to the European Patent Office until the year in which
the mention of the grant of the European patent is published.

. Filing of transiations in the Contracting States

Pursuant to Article 65(1) EPC the following Contracting States require a translation of the specification of
the European patent in theirone of their official language(s) (Rule 51(10) EPC), insofar this specification
will not be published in theirone of their official language(s)

- within three months of publication of the mention of such decision:

AT AUSTRIA GB UNITED KINGDOM
BE BELGIUM GR GREECE
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Ccz CZECH REPUBLIC PT PORTUGAL

DE GERMANY RO ROMANIA

DK DENMARK SE SWEDEN

EE ESTONIA Sl SLOVENIA

ES SPAIN SK SLOVAKIA

Fi FINLAND TR TURKEY

FR FRANCE
- within six months of publication of the mention of such decision:

‘ IE IRELAND

The date on which the European Patent Bulletin publishes the mention of the grant of the European
patent will be indicated in the decision on the grant of the European patent (EPQ Form 2006).

in case of a valid extension the following Extension States require a translation of the claims in their
cofficiat language within three months after publication of the mention of the grant of the European patent:

AL ALBANIA LV LATVIA
LT LITHUANIA MK MACEDONIA

The translation must be filed with the national Patent Qffices of the Contracting or Extension States in
accordance with the provisions applying thereto in the State concerned. Further details (e.g. appointment
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of a national representative or indication of an address for service within the country) are given in the
EPO information brochure "National law relating to the EPC", and in the supplementary information
published in the Official Journal of the EPOQ, or available on the EPQ website.

Failure to supply such translation to the Contracting and Extension States in time and in accordance with
the requirements may result in the patent being deemed to be void ab initio in the State concerned.

Note 1o users of the automatic debiting procedure

Unless the EPQO receives prior instructions to the contrary, the fee(s) will be debited on the last day of the
period of payment. For further details see the Arrangements for the automatic debiting procedure (see
Supplement to OJ EPO 2, 2002).

Examining Division:

Chairman: TOULACIS, C
2nd Examiner: Paopa, Marian
1st Examiner: Smeets, Dieter
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Longo, Eleonora
For the Examining Division
Tel. No.: +49 89 2399 - 8141

Enclosure(s): Form 2056
22 Copies of the relevant documents
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Description

FIELD OF THE INVENTION

[0001] The present invention generally relates to the preparation of mineral complexes, especially caleium complexes,
ot lactobionic acid which are especially useful for mineral fortification of food and beverage products. The calcium complex
of lactobionic acid provided In the present invention delivers & soluble, stable, clean tasting calcium source suitable for
calcium fortification of a wide variety of food and beverage products.

BACKGROUND OF THE INVENTION

[0002] Food products manufactured for public consumption are often modifled by adding nutritional or other types of
additives in order to enhance their nutritional properties. Nutritional fortification of food products may include additives
that benefit the overall state of health of the human body. Examples of nutritional fortification include addition of vitamins,
minerals, and comparable matsrials. These additives are either absolutely essential for human metabolism or enhance
the provision of substances that may not be available in sufficlent amounts in a hormal diet.

[0003] In recent years, calcium fortification of foods and beverages has received significant attention. Calcium fortifi-
cation and increased calcium intake is reported to be especially useful in the prevantion or moderating the effects of
osteoporosis, Increased dletary intake of caleium has been shown to be effective in minimizing bone loss in adults and
the elderly. Moreover, increased consumption of calcium earlierin life may build reserves that enable a greatertolerance
of a negative calcium balance in later years, Increased consumption of calcium, regardiess of age, is expected to mitigate
or delay the effects of osteoporosis. Thus, persons of all ages could benefit from increased calcium consumption.
Unfortunately, many of the people in greatest need of calcium, including children, women, andthe eiderly, do notconsume
the recommended daily levels of calcium, For example, according to United States Department of Agriculture surveys,
as many as nine out of ten women in the United States do not consume the recommenced levels of caicium. And the
elderly often have difficulty in increasing their calcium consumption due to decreasing appetites and metabolism. In
addition to bone health, recent research suggests the impertance of caicium in improving colon health, weight manage-
ment, and other health Issues,

[0004] A large number of calcium compounds or salts have been used to fortify food products. Calcium salts which
have been suggested for use or have baen used as food supplements include, for example, calcium pyrophosphate,
calcium hexametaphosphate, monobasic calcium phosphate, calcium glycerophosphata, tricalcium phosphate, calcium
acetate, calcium ascorbate, calcium citrate, calciumcitrate malate, calcium carbonate, calcium gluconate, calciumactate,
calcium lactate gluconate, calcium malate, calcium oxide, calcium hydroxide, calclum suifata, calcium tartrate, dicalcium
citrate lactate, caleium fumarate, and calcium chloride.

[0005] These calcium supplements have been used in a wide variety of food products, For example, U.S. Patent
4,784,871 (November 15, 1988) provided a calcium fontified yogurt. According to the patent, any calcium compound
which is acid soluble could be used. U.S. Patent 5,449,523 (September 12, 1995) and U.S, Patent 5,820,903 (October
13, 1998) also provided calcium-enriched yogurts. U.S. Patent 5,478,687 (Decernber 27, 1985) provided calcium-en-
riched deserts.

{0006] U.S. Patent 5,834,045 (November 10, 1998) provided calcium fortified acid beverages. This patent reported
that the use of a calcium source comprising calcium hydroxide and calcium glycerophosphate with any acidulant will
result in a beverage product having a marked improvaement in storage stability. U.S. Patent 5,855,936 (January 5, 1999)
provided a blend of calcium salts balanced with soluble and insoluble salts which are stabilized with a source of glucuronic
acid. This composition is capable of fortifying milk beverages and other dairy-based products without ceagulation and
sedimentation, and with improved palatability. The calcium salts must be stabilized with the glucuronic acid source.
Other calcium sources could optionally be included. Other calcium-enriched beverages are disclosed in, for example,
U.S. Patent 4,642,238 (February 10, 1987, dietary and nutritionally balanced drinks); U.8. Patent 4,701,329 {Qctober
20, 1987; milkk); U.8. Patent 4,737,375 (April 12, 1988; carbonated and non-carbonated beverages containing solublized
calcium and specific amounts of citric acid, malic acld, and phosphortic acid as determined from specific ternary diagrams
provided therein); U.S, Patent 4,740,380 {April 26, 1988; soft drinks); U.S. 4,871,554 (QOctober 3, 1988; frult drink); U.S.
Patent 4,851,243 (July 25, 1989; milk); U.S. Patent 4,840,814 (June 20, 1989; milk); U.S. 4,906,482 (March 6, 1980;
soy milk); U.S. Patent 5,397,589 (March 14, 1895; milk); U.S. Patent 5,690,975 (November 25, 1997; fermented milk);
U.S. Patent 5,597,596 (January 28, 1997; low pH beverage); U.S. Patent 5,780,081 (July 14, 1998; milk); U.S. Patent
5,928,691 (July 27, 1999; milk); and U.S. Patent 5,897,892 (April 27, 1999; milk base products).

[0007] U.S. Patent 4,673,683 (June 16, 1987) provided a calcium-enriched soy bean curd. U.8. Patent 5,215,769
(June 1, 1993) provided sauces and salad dressings containing a soluble calcium source comprising specific molar
ratios of calcium citrate malate or calcium acetate. U.S. Patent 5,514,387 (May 7, 1996) provided calcium enriched
crackers and other baked goods; an emulsifier was used to avoid adverse effect on texture and mouthfeel. U.S. Patent
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5,840,354 (November 24, 1998) provided calclum-enriched dried fruit products. U.S. Patent 5,945,144 (August 31, 1999)
provided a calcium fortified pasta product.

[0008] U.S. Patent5,075,499 (December 24, 1991) provides dicalcium citrate-lactate for use as a calcium supplement.
Tablets of dicalcium citrate-lactate were preferably taken on a daily basis. U.S. Patent 8,007,852 (December 28, 1988)
relates 10 a calcium enriched natural cheese. The preferred calcium source is tricalcium phosphate. The patent indicates
that other calcium sources (but does not specifically mention any specific sources) can be used s0 long as the calcium
source forms a suspension rather than a solution in water, skim milk, or cheese milk. U.S. Patent 6,106,874 (August 22,
2000) provides a low pH nutritional beverage which uses pectin-free fruit juice and a calcium source selected from the
group consisting of natura! milk mineral concentrate, calcium lactate gluconate, and mixtures thereof.

[0009] Calcium sulfate has been found to significantly and adversely affect the organoleptic properties of food products
to which it is added. Generally, added calcium sulfate results in bitterness and undesirable strong flavors with added at
slgnificant levels. See, e.g., U.S. Patents 5,820,803 and 5,840,354. Tricalcium phosphate, aithough widely used, often
contributes an undesirable "gritty” texture which, of course, limits the levels at which it can be incorporated in food
products. See, e.g., U.S, Patent 5,448,523,

[0010] Calcium enrichment or fortification can adversely affect the organoleptic properties of the food or beverage
product to which it is added. Examples of such unacceptable properties include off-flavors, flavor changes, off-colors,
textural changes, and the like. Some calcium compounds have more adverse effects than others, especially at higher
levels of calcium addition. Thus, much of the currently available technology related to calcium addition does not provide
the high levels of calcium addition desired, Further, the cost of some calcium forms is high and, thus, limits theilr usefulness.
Thus, it is desirable to provide additional calcium compounds and/or other dietary minerals for use in food and beverage
products which can provide significant levels of dietary calcium or other dietary minerals without adverse effects on
organoleptic properties and at lower cost. Additionally, the form of calcium can influence absorption and use by and in
the body, Additionally, the absorption of calcium can be enhanced or inhibited by other compounds. For example, some
carbohydrates can improve calcium absorption. Greger, "Nondigestible Carbohydrates and Mineral Bicavailability,” J.
Nutr., 129, 14345-14355 (1999); Weaver, "Calcium in Food Fortification Strategies,” Internat. Dairy J., 8, 443-449 (1998)
; Brommage et al., "Intestinal Calcium Absorption in Rats |s Stimulated by Dietary Lactulose and Other Resistant Sugars,”
J. Nutr., 123, 2186-2194 (1893).

[0011] Lactobionic acid (4-O-B-D-galactopyranosyl-D-gluconic acid; CAS Reg. No. 96-82-2) is a water soluble, white
crystalline compound. It can be synthesized from lactose by oxidation of the free aldehyde group in lactose as carried
out cataiytically, chemically, electrolytically, or enzymatically. Harju, Bulletin of the IDF 289, ch. 6., pp. 27-30, 1983;
Satory at al., Biotechnology Letters 19 (12) 1205-08, 1997. The use of lactobionic acid or its salts as additives in food
products previously has been suggested for several specific applications. Calcium or iron chelate forms of lactobionic
acid has been desctibed for dietary mineral supplementation. Riviera et al.,, Amer. J. Clin. Nutr.; 36 (6) 1162-89, 1982,
U.8. Patent 5,851,678 describes a clear beverage having a non-gel forming fiber, and water soluble salts of calcium,
with or without water soluble vitamins, with or without additional mineral salt supptements and buffered with food acids.
The food acld buffering agent includes citric, lactic, maleic, adipic, suceinic, acetic, acetic gluconic, lactobionic, ascorbic,
pyruvic, and phosphoric acids, as well as combinations thereof, Calelum lactobionate, a salt form of lactobionic acid,
has been approved for use as a firming agent in dry pudding mixes. 21 C.F.R. §172.720 (1999). Also, the possible use
of lactobionic acid as a general food acidulant has been proposed, albeit without exploration or illustration. Timmermans,
Whey: Proceedings of the 2nd Int'| Whey Conf., Int'| Dairy Federation, Chicago, October 1897, pp. 233, 249. This article
generally describes lactoblonic acid as being useful as an antibiotics carrier, an organ transplant preservative, minerel
supplement, growth promoter of bifidobacteria, or as a co-builder in detergents in its potassium salt form. More recently,
the use of lactobionic acid in cheese and other dairy products has been described in copending U.S. Patent Application
Serial Number PCT US02/14337, filed May 7, 2002, (International Publication WO 02/089592) which is owned by the
same assignee as the present application.

[0012] JP7277991 describes a mineral absorption-stimulating agent containing lactobionic acid comprising the com-
bination of product of galactose with gluconic acld as an active ingredient. The agent is said to have a high absorption-
stimutating effect for minerals required for living bodies such as Ca, Fe and Mg. It is used as an additive to medicines,
beverages, confectionary etc.

[0013] The present invention provides mineral complexes of lactobionic acid which are very effective as mineral
fortification agents and which do not significantly affect the organoleptic or textural properties of the food or beverage
to which they are added. Such minerai complexes can be produced in a cost effective manner from inexpensive starting
materials such as lactose or whey.

SUMMARY OF THE INVENTION

[0014] The present invention generally relates to the preparation of mineral complexes, especially calcium complexes,
of lactobionic add which are especially useful for mineral fortification of food and beverage products. For the purposes
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of this invention, the use of the term “lactobionic acid” also includes its lactone as well as mixtures of the acid and its
lactone. (See, e.g., Dutta et al., "Study of the Lactone-Acid-Salt Equilibria and Hydrolysis Kinetics for Lactobionic -
Lactone," Indian J. Chem,, vol 9, 229-232 (March 1971).) The mineral complexes produced according to the present
invention include calcium complexes of lactobionic acid, magnesium complexes of lactobionic acid, potassium complexes
of lactobionic acid, sodium complexes of lactobionic acid, iron complexes of lactobionic acid, zinc complexes of lactobionic
acid, copper complexes of lactobionic acid, chromium complexes of lactobionic acid, selenium complexes of lactobionic
&cid, manganese complexes of lactobioni¢ acid, and the like. Mixtures of these mineral complexes may also be used.
The mineral complexes of lactobionic acid provided in the present invention delivers a soluble, stable, clean tasting
mineral source suitable for mineral fortification of a wide variety of food and beverage products. The high solubility of
the mineral complexes produced according to the present invention in water allows for the preparation of mineral-
fortification of foods and beverages which are clean tasting and non-gritty. The preferred mineral complex produced
according to the present invention is the calcium complex of lactobionic acid.

[0015] The mineral complexes of lactobionic acld produced according to the present invention are prepared by mixing
lactobionic acid with a mineral source selected from a mineral hydroxide, a mineral carbonate, a mineral oxide, or
mixtures there of with an edible acid such as citric acid, lactic acid, acetic acid, malic acid, gluconic acid, tartaric acid,
fumaric acid, adipic acid, succinic acid, ascorbic acid, phospharic acid, or mixtures thereof. Thus, the preferred calcium
complex of lactobionic acid produced according to the present invention is prepared by mixing lactobionic acid with a
calcium source such as calcium hydroxide, calcium carbonate, calcium oxide, or mixtures thereof with an edible acid
such as citric acid, lactic acid, acetic acid, malic acid, gluconic acid, tartaric acid, fumaric acid, adipic acid, succinic acid,
ascorbic acid, phosphoric acid, or mixtures thereof, Generally, an aqueous solution containing about 1 to about 95
percent lactobionic acid is mixed with about 1 to about 50 percent of the mineral source (e.g., calcium source) and about
1 to about 50 percent of the edible acid to form the desired mineral complex; generally the pH of the final aqueous
solution is about 2 to about 8. More preferably, an aqueous solution containing about 50 to about 90 percent lactebionic
acid is mixed with about 5 to about 25 percent of,the mineral source (e.g., calcium source) and about 2 to about 20
percent of the edible acid to form the desired mineral complex. An especially preferred calcium complex of lactobionic
acid is prepared by mixing lactobicnic acid with caleium hydroxide and citric acid,

[0018] The present invention is also directed to mineral-fortified food and beverage products comprising about 0.2 to
about 20 percent of obtainable by the above method

[0017] Preferably, a single serving of the mineral-fortified food or beverage products of the present invention contain
sufficient quantities of the mineral in the form of the corresponding mineral complex of lactobionic to provide about & to
about 200 percent of the recommended United States Daily Value of calcium, more preferably about 10 to about 35
percent of the recommended United States Daily Value of that mineral. Calcium fortification of food and beverage
products using the calcium complex of lactobionic acid of the present invention is especially preferred.

BRIEF DESCRIPTION OF THE DRAWING

[0018]

Figure 1 shows the Differential Scanning Calorimetry results (top portion of each panel) and the Thermal Gravimetric
Analysls results (bottom portion of each panel) for crystalline calcium sait of lactobionic acid (Panel A), crystaliine
citric acid (Panel B), a mixture of crystalline calcium salt of lactoblonic acid and crystalline citric acid (Panel C), and
an inventive caleium lactebionic acid complex (Panel D).

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

[0019] The mineral complexes produced according to the present invention are prepared by mixing lactobionic acid,
a mineral source, and an edible acid in an agueous solution. The mineral complexes produced according to the present
invention include calcium complexes, magnesium complexes, potassium complexes, sodium complexes, iron complexes,
zinc complexes of lactobionic acld and the like. Mixtures of these mineral complexes may also be used. The calcium
complex of lactobionic-acid is especially preferred. The mineral sources are seiceted from minerai hydroxides, mineral
carbonates, mineral oxides, or mixtures thereof. Generally, the preferred mineral source is the corresponding mineral
hydroxide. Suitable edible acids include citric acid, lactic acid, acetic acid, malic acid, gluconic acid, tartaric acid, fumaric
acid, adipic acld, succinic acid, ascorbic acid, phosphoric acid, or mixtures thereof, Generaily, the preferred edible acid
is citric acid.

{0020] The mineral complexes produced according to the present invention are sufficiently soluble in food or beverage
products to provide at least about 5 percent, and in some cases, depending on the actual product, much higher, of the
current United States recommended Daily Value of the mineral per single serving size of the food or beverage product.
For purpesas of this invention, a single serving size for a food product is about 28 g and for a beverage product is about
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240 ml or 8 cunces. For purposes of this invention, the current United States recommended Daily Value of the mineral
Is considered to be the value published by the United States Food and Drug Administration as of the filing date of the
current application. The current United States recommended Dally Value for calcium is 1000 mg per day.

[0021] The preferred calcium complex of lactobionic acid produced according to the present invention is prepared by
mixing lactobionic acid with a calcium source such as calcium hydroxide, calcium carbonate, calcium oxide, or mixtures
thereof with an edible acid such as citric acid, lactic acid, acetic acid, malic acid, gluconic acid, tartaric acid, furnaric
acid, adipic acid, succinic acid, ascorbic acid, phosphoric acid, or mixtures thereof. Generally, an agqueous solution
containing ebout 5 to about 95 percent lactobionic acid is mixed with about 1 to about 50 percent of the mineral source
{e.g., calclum source such as calcium hydroxide in the preferred embodiment) and about 1 to about 50 percent of the
edible acld (e.g., citric acid in the preferred embodiment) to form the desired mineral complex; generally the pH of the
final aqueous solution is about 2 to about 8. More preferably, an aqueous selution containing about 50 to about 30
percent lactobionic acid is mixed with about 5 to about 25 percent of the mineral source and about 2 to about 20 percent
of the edible acid to form the desired mineral complex. Generally, mixing of the compenents is carried out at or near
room temperature. An especlally preferred caleium complex of lactobionic acid is prepared by mixing lactobionic acid
with calclum hydroxide and citric acid. Mixed complexes can also be prepared if desired by mixing two or more mingral
sources with lactobionic acid and the edible acid. Physical mixtures of two ormore separately prepared mineral complexes
can also be used.

[0022] The minerat compiexes produced aceording to this invention can be prepared by combining the lactobionic
acid, mineral source, and edible acid in an aqueous solution. The mineral complex may be maintained as formed in the
aqueous solution or may be collected as a solid complex by remaving the water medium using any conventional drying
technique. Generally it is preferred that the mineral complexes are collected in a solid form; the solid complexes will
generally be easier to store and use. Conventional methods can be used to collect the solid mineral complex. Generally,
however, gentle methods such as freeze drying, spray drying, drum drying, and the like are preferred to remove the
water and obtain the solid mineral complex.

[0023] Lactobionic acid is generally a white crystalline powder. Lactobionic acid may be obtained commercially (¢.g.,
Lonza Ine., Fairlawn, N.J.; Sigma, St. Louis, MO) or prepared through chemical or enzymatic oxidation of lactose cr a
lactose-containing substrate. The lactobionic acid can be prepared by saccharide chemical oxidation or bioconversion
processes (e.q., catalytic action of a carbohydrate oxidase enzyme) using lactose or a lactese-contalning substrate (e.g.,
whey or whey pemmeats) as the starting material. Suitable carbohydrate oxidase enzymes include, for example, lactose
oxidase, glucose oxidase, hexose oxidase, and the like, as well as mixtures thereof. Generally, lactose oxidase is
preferred. A particutarly suitable enzyme for lactose oxidation has been developed by Novozymes A/S and is described
in WO 9931980.

[0024] Cellobiose dehydrogenase is also a useful enzyme for converting lactose to lactobionic acid. Canevascini et
al., Zeitschrift fur Lebensmittel Untersuchung und Forschung, 175: 125-129 (1882), This enzyme is, however, complex
and requires the use of a relatively expensive co-factor (e.g., quinones, cytochrome C, Fe(lll), and the like); it also
tequires immobilization, Also, a second enzyme, laccase, is required to regenerate the co-factor used with cellobiose
dehydrogenase. The use of glucose-fructose oxidoreductase to oxidize lactose results in two products, sorbitol and
lacteblonic acid, and a further separation procedure is necessary to recover the lactobionic acid product. Nidetzky et
al., Biotechnology and Bioengineering, Vol. 53 (1997). Nonetheless, glucose-fructose oxidoreductase also is a suitable
enzyme for the practice of this embodiment of the invention. Of course, other mathods can be used to prepare the
lactobionic acid for use in the present invention.

[0025] The mineral complexes produced according 1o the present invention can be incorporated into varicus food and
beverage products to provide mineral-fortification food and beverage products. The mineral-fortified food and beverage
products of this invention will contain about 0.2 to about 20 petcent of the mineral complex of lactobionic acid. Preferably,
a single serving of the mineral-fortified food or beverage products of the present invention contain sufficient quantities
of the mineral in the form of the corresponding mineral complex of lactobionic to provide about & to about 200 percent
of the recommended United States Daily Value of calcium (1.e., about 50 to about 2000 mg calcium), more preferably
about 10 to about 35 percent of the recommended United States Daily Value of calcium (i.e., about 100 to about 350
mg calcium). Calsium fortification of food and beverage products using the calcium complex of lactobionic acid of the
present invention is especially preferred.

[0026] Having generally described the embodiments of the process Hustrated in the figures as wall as other embod-
iments, the invention wil now be described using specific examples which further lilustrate various features of the present
invention but are notintended to limit the scope of the invention, which is defined in the appended claims. All percentages
used herein are by weight, unjess otherwise indicated.

EXAMPLE 1. Lactobionic acid crystals (58 g; Lonza Inc., Fairlawn, NJ) were completely dissolved in 500 g deionized
water. Citric acid (6 g; Sigma, St. Louis, MO) was then completely dissolved in the solution; calcium hydroxide (10 g;
Sigma, St. Louis, MQ) was then completely dissolved in the solution. The final pH of the calcium complex solution was
about 4.8. The aqueous solution was mixed for about 10-30 minutes at room temperature and then freeze dried. About
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65 g (about 87 percent yield) of the desired white solid calcium complex containing about 8 percent caleium was obtained.
The ceicium complex was dissolved in water at room temperature to provide a clear solution with about 2000 mg calcium
per single beverage serving size (i.e., about 240 ml or 8 ounces). The calcium complex was more soluble than calcium
citrate; It contained more calcium and had better flavor than pure calclum lactobionate available commercially. Thus,
the calcium complex was better suited in food and beverage applications than other calclum salts or commercially
available calcium lactobionate.

EXAMPLE 2. Afortified liquid beverage was prepared using the calcium complex of Example 1. The following formulations

were preparad by simply mixing the components together at room temperature:

Inventive (%) | Control (%)
Calcium Complex 2.1 0
Water 96.8 98.9
Flavor 0.3 0.3
Citric Acid/Malic Acid 0.6 05
Colorant 0.0001 0.0001
Preservative (EDTA, sorbate, benzoate, or potassiumcitrate) 0.17 0.17
Artificial Sweetener 0.05 0.05
(sucralose or acesulfame K)
Clouding Agent (Givaudan Flavors Corp.) 0.08 0.06

The inventive sample provided about 300 mg calcium per serving (about 240 ml). The control sample was prepared in
the same manner as the inventive sample except that It did not contain any of the calcium complex. Samples of the
inventive and control samples (20 ml at room temperature) were provided to a trained panel of 17 members in a dis-
crimination sensory test. No significant differences were detected between the inventive and the control samples. Thus,
the inventive calcium fortified sample provided a sensory impression essentially identical with the control sample and
had no off-flavars, objectionable sensory notes, or textural defects.

Example 3. Combinations of calcium lactobionic acid (Sigrma, St. Louis, MO) with either monocalcium citrate or tricalcium
citrate were compared with the calcium complex of Example 1 in similar beverages as described in Example 2 above.
The vatious salts and the calcium complex were added at Jevels to provide about 1000 mg calcium per single serving.
Beverages were prepared containing the following amounts of calcium salts or inventive calcium complex:

Calcium Lactobionic Monocalcium Citrate | Tricalcium Citrate inventive Calcium
Sample Acid Complex
(56.3% Ca) (9% Ca) {21% Ca) (8% Ca)
Comparative #1 15.8¢ 18g - -
Comparative #2 15.8¢g - 076 g -
Inventive - - . 125¢g

Similar water samples containing the above amounts of caicium salts or calcium complex were also prepared. The
calclum complex dissolved easily in either the beverage formulation or water to provide a clean tasting, non-gritty
beverage. Comparative samples #1 and #2, however, were not completely soluble in either the beverage formulation
or water,

EXAMPLE 4. The calcium content of the inventive beverage of Example 2 was increased to pravide about 1000 mg
calcium (i.e., about 100 percent of the DV of caicium) per 240 mi single setving size. The calcium complex completely
dissolved in the beverage. The resulting beverage had acceptable flavor and appearance.

EXAMPLE 5. Beverages as prepared in Examples 2 and 3 containing the Inventive caicium complex of Example 1 as
well as agueous solutions containing simitar amounts of the calcium complex of Example 1 were stored under refrigerated
conditions, Similar levels of conventional calcium sources (e.g., monocalcium citrate, tricaicium citrate, and calcium
fumarate) were prepared in aqueous solutions or similar beverages formed noticeable sediments within about 1 week
under such storage conditions. No sediments or precipitates were observed in the samples containing the calcium
complex produced according to the present invention after 7 months of refrigerated storage.
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EXAMPLE 6. This examples illustrates several methods of preparing the calcium complex other than the one described
in Example 1.

(1) Lactobionic acid (29 g) was dissclved in 250 m! water to which was added calcium hydroxide (5 g) with stirring.
Stirring was continued for about 10 minutes, after which citric acid (3 g) was added. Within a few minutes, all solids
were completely dissolved. The final pH of the resulting calcium complex solution was about 6.0.

() Lactobionic acid (29 g) and citric acid (3 g) were dissolved in water (250 ml). Calcium hydroxide (5 g) was then
completely dissolved in the water solution to provide the calcium complex. The final pH of the resuiting calcium
compiex solution was 7.0.

(8) A caleium complax was prepared as in subpart (1) above except that the amount of lactobionic acid was increased
to 35.5 g. The final pH of the resulting calcium compiex solution was 4.2.

The caleium complexes prepared in subparts (1) - (3) were evaluated in the same manner as in Examples 2, 3, and 4
above, Performance was essentially the same as the calcium complex as prepared in Example 1.

EXAMPLE 7. A zinc complex was prepared by mixing water (250 g), lactobionic acid (56 g), zinc carbonate (10 g), and
citric acid (10 g). The final pH of the solution was about 3.4, A portion of the zinc complex was freeze dried. The freeze
dried zinc complex was sufficiently soluble in water such that a clean tasting beverage could be prepared containing
200 percent of the United States Daily Value of zinc.

EXAMPLE 8. A calcium complex of Iactobionic acid was prepared as in Example 1 except that lactic acid was used
according to the following formulation.

Ingredient Weight (g)
Water 400
Lactobionic Acid 60
Calcium Hydroxide 10
Lactic Acid (85%) 9

The resuiting calcium complex solution had & final pH of about 4.7. A portion of the calcium complex was freeze dried.
It exhibited good solubllity in water.

Exampile 9. Differential Scanning Calorimeter and Thermal Gravimetric Analystof (A) crystalline calcium salt of lactobionic
acid, (B) crystalline citric acid, {C) a mixture of crystaliine calcium salt of lactebionic acid and crystalling citric acid, and
(D) an inventive calcium lactobionic acid complex as prepared in Example 1 above. The results are shown in Figure 1
wherein for each Panel the Differential Scanning Calorimetry is on the top and the Thermal Gravimetric Analysis is on
the bottom. The results obtained shown that the inventive calcium factobionic acid complex (Panel D) is very different
from the calcium salt of lactobionic acid (Panel A), citric acid {Panel B), or mixtures thereof (Panel C).

Claims

1. A method of preparing a minerai complex of lactobionic acid comprising lactobionic acid, a mineral source, and an
edibie acid, wherein the mineral complex is prepared by mixing lactobionic acid, the mineral source, and the edible
acid in an aqueous solution and
wherein the mineral complex is prepared by mixing 5 to 95 percent by weight lactobionic acig, 1 to 50 percent by
weight of the mineral source, and 1 to 50 percent by weight of the edible acid in the aqueous solution; and
wherein the minaral source is & mineral hydroxide, a mineral carbonate, a mineral oxide or mixtures thereof

2. The method of Claim 1,
wherein the edible acid is citric acid, lactic acid, acetic acid, malic acid, gluconic acid, tartaric acid, fumaric acid,
adipic acid, succinic acid, ascotbic acid, phosphoric acid, or mixtures thereof.

3. The method of Claim 1 or 2,
wherein the mineral complex is prepared by mixing 50 to 80 percent by weight iactobionic acid, & to 25 percent by
weight of the mineral source, and 2 to 20 percent by weight of the edible acid in the aqueous solution,

4, The method of any one of Claims 1 1o 3,
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whereinthe mineralis calcium, magnesium, potassium, sodium, iron, zinc, copper, chromium, selenium, manganese,
or mixtures thereof,

5. The method of any one of Claims 1 to 4,
wherein the mineral is calcium.

6. Amineral-fortified food or beverage product comprising 0.2 to 20 percent by weight of a mineral complex obtainable
according to the method of any one of Claims 1to 5

Patentanspriliche

1. Verfahren der Herstellung eines Lactobionséure, eine Mineralquelle und eine Speiseséiure enthaltenden Mineral-
komplexes der Lactobionsure, bei dem der Mineralkomplex durch Mischen von Lactobionséure, der Mineralquelle
und der Speiseséure in einer wéssrigen Ldsung hergestelit wird und
bei dem der Mineralkomplex durch Mischen von 5 bis 95 Gew.-% Lactoblonséure, 1 bis 50 Gew.-% der Mineralqueile
und 1 bis 50 Gew.-% der Spelsesaure in der wassrigen L.osung hergestelit wird und
bei dem die Mineralquelle ein mineralisches Hydroxid, ein mineralisches Carbonat, ein mineralisches Oxid oder
Gemische davon ist.

2. Verfahren des Anspruchs 1, bel dem die Speisesaure Zitroneséure, Milchsaure, Essigséure, Apfelséure, Glucon-
séure, Weinséure, Fumarséure, Adipinséure, Bemsteinséiure, Ascorbinséure, Phosphorséure oder Gemische davon
ist.

3. Verfahren des Anspruchs 1 oder 2, bei dem der Mineralkomplex durch Mischen von 50 bis 80 Gew.-% Lactobi-
onséure, 5 bis 25 Gew.-% der Mineralquelle und 2 bis 20 Gew.-% der Speiseséurein der wéssrigen Losung hergestelit
wird.

4. Verfahren eines der Anspriiche 1 bis 3, bei dem das Mineral Calciurmn, Magnesium, Kalium, Natrium, Eisen, Zink,
Kupfer, Chrom, Selen, Mangan oder Gemische davon ist.

5, Verfahren eines der Anspriiche 1 bis 4, bei dem das Mineral Calcium ist.

6. Mineralangereichertes Nahrungsmittel- oder Geréinkeprodukt mit 0,2 bis 20 Gew.-% eines Mineralkomplexes, der

nach dem Verfahren eines der Anspriiche 1 bis § ethaltlich ist.

Revendications

Procédé de préparation d’'un complexe minéral de I'acide lactoblonique contenant de l'acide lactobionique, une
source minérale et un acide comestible, dans lequel le complexe minéral est préparé en mélangeant 'acide lacto-
bionique, la source minérale et I'acide comestible dans une solution aqueuse &t

dans lequel le complexe minéral est préparé en mélangeant de 5 & 95 pour cent en poids d'acide lactobionique, de
1 & 50 pour cent en poids de la source minérale et de 1 & 50 pour cent en poids de Facide comestible dans une
solution agueuse ; et dans

tequel la source minérale est un hydroxyde minéral, un carbonate minéral, un oxyde minéral ou leurs mélanges.

Procédé selon la revendication 1, dans lequet I'acide comestible est 'acide citrique, I'acide lactique, I'acide acétique,
l'acide malique, 'acide gluconique, I'acide tartrique, Facide fumarique, I'acide adipique, I'acide succinigue, 'acide
ascotbigue, 'acide phosphorique ou leurs mélanges.

Procédé selon la revendication 1 ou 2, dans lequel le complexe minéral est préparé en mélangeant de 60 & 90 pour
cent en poids d'acide lactobionique, de 5 & 25 pour cent en poids de la source minérale et de 2 a 20 pour cent en
poids de I'acide comestible dans une solution aqueuse,

Procédé selon Pune quelconque des revendications 1 2 3, dans lequel le minéral est du calcium, du magnésium,
du potassium, du sodium, du fer, du zinc, du cuivre, du chrome, du sélénium, du manganese ou leurs mélanges.
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5. Procédé selon 'une quelconque des revendications 1 & 4, dans lequel le minéral est du calcium.

6. Produit alimentaire ou boisson enrichis en minéraux comprenant de 0,2 & 20 pour cent en poids d’'un complexe
minéral pouvant étre obtenu selon le procédé de 'une quelcongue des revendications de 1 a 5.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

Radicacion No. 04-17688
Clasificacion Internacional (IPC): A23L 2/02 y A23L 1/304.
Concepto Técnico No. 4101

Como resultado del examen definitivo, realizado con fundamento en el articulo 48
de la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. DOCUMENTOS ESTUDIADOS.

- Capitulo descriptivo: folios 9 al 11
- Capitulo reivindicatorio; folios 12 al 15 (capitulo reivindicatorio
original)
Folio: 97 (capitulo reivindicatorio modificado)
- Respuesta del solicitante: Folios: 90 a 96

Se acepta reivindicacion de prioridad US 10/377.541 del 28 de Febrero de 2003

2. OBJETO DE LA INVENCION.

Titulo: “Complejos minerales de acido lactobidnico y método de usarlos para
fortificacion mineral de productos alimenticios”.

La invencion se refiere a ;

Reivindicacion 1: Método para preparar un complejo mineral de acido
lactobidnico que comprende acido lactobidnico, una fuente mineral y un acido
comestible ; caracterizado por que el complejo mineral se prepara mezclando
acido lactobionico, la fuente mineral y el acido comestible en una solucion acuosa
y en donde el compiejo mineral se prepara mezclando del 5 al 95% de peso de
acido lactobionico 1 a 50% de peso de una fuente mineraly 1 a 50% de peso de
acido comestible en una solucion acuosa y en el que la fuente mineral es un
hidréxido mineral , un carbonato mineral, un éxido mineral o mezclas de los
mismos..

Reivindicaciones 2 a 6; El acido comestible es acido citrico, acido lactico, acido
acético, acido malico, acido gluconico, acido tartarico, acido fumarico, &cido
adipico, acido succinico, acido ascoérbico, acido fosforico 0 mezclas de los
mismos. E| mineral es calcio, magnesio, potasio, sodio, hierro, coing, cobre,
cromo, selenio, manganeso o mezclas.

Clasificaciéon Internacional de Patentes: A23L 2/02 y A23L 1/304.
El solicitante realizd modificaciones al capitulo reivindicatorio las cuales fueron

aceptadas y sobre dicho capitulo reivindicatorio modificado se presenta este
concepto.
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3. DETERMINACION DEL ESTADO DE LATECNICA

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica
es la fecha de presentacion de la solicitud prioritaria la cual corresponde al 28
de Febrero del 2003,

Teniendo en cuenta la fecha indicada se realiz6 la busqueda en el estado de la
técnica de documentos relacionados con la solicitud encontrandose los
siguientes documentos mas relevantes:

N° | DOCUMENTO TITULO FECHA DE
PUBLICACION

D1 JP 07-277991 Mineral absorption-stimulating agent 1995-10-24

Procedimiento de obtencidén de una 1983-10-14

D2 |ES 8406196 A solucién inyectable a base de un
complejo mixto de hierro férrico
polinuclear y electroneutro

D3 |US 5,290,766 Cardioplegic Composition 1976-10-26

4. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD
4.1. Evaluacion de NOVEDAD.

La anterioridad D1 presenta un agente que estimula la absorcion mineral; dicho
agente contiene acido lactobionico como principio activo. Para este agente se
observa un gran efecto que estimula la absorcion de minerales requeridos por los
organismos vivos; tales como calcio, hierro y magnesio. Dicho agente es utilizado
como aditivo para medicinas, bebidas y otros. Para que se presente el efecto
estimulante es preferible ingerir dosis de > 1 mg/Kg peso/dia para un hombre
adulto. E| acido lactobidnico se puede formular en cualquier tipo de alimento;
incluso en dulces o gomas de mascar. En la anterioridad D1 se presenta a manera
de ejemplo la preparacion de una formulacion que contiene calcio, almidon de
maiz, celulosa cristalina, carboximetil celulosa de calcio y acido lactobionico.
Como otro ejemplo se presenta una formulacién para una bebida de jugo de
frutas el cual incluye azucar, jugo de fruta, acido citrico, acido lactobidnico,
perfume y agua.

Como se puede apreciar en esta anterioridad las composiciones que contienen
acido lactobidonico con minerales y acido comestible son conocidas en el arte
previo asi como el efecto que presenta el acido lactobionico en la absorcion de
minerales tales como el calcio, uno de los principales para el organismo humano.
El complejo formado por el acido lactobidnico con el mineral y el acido comestible
es posible adicionarlo a productos alimenticios. Por lo anterior, tal como se
presenta la solicitud; esta carece de novedad ya que la composicion reivindicada
es conocida en el arte previo.

4.2. Evaluacion del NIVEL INVENTIVO

La anterioridad D2 se encuentra presentando una formulacién para un compuesto
inyectable la cual consta de acido lactobionico, dexirano, acido acetico. Se prefiere
la utilizacién del acido lactobionico en lugar del contenido en dextrano completo.
El atomo de hierro central de éste complejo se une a ligandos lactobionato,
acetato o hidréxido. La esfera de coordinacion formada con varios ligandos
asegura que se libera hierro in vivo en varias etapas a partir del complejo. Esto se

| <V
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traduce en una absorcion mas prolongada y en menor toxicidad que las
observadas con los preparados de uso comercial.

En la anterioridad D3 se esta presentando una soluciéon acuosa que proporciona
funcién cardiaca después de un periodo de exposicidn a cardioplegia. Esta
solucién contiene NaCl. KCI, CaCl; MgClz, NaHCO3, D-Glucosa, L-aspartico y
acido lactobionico.

Como se puede observar en las anterioridades citadas el acido lactobionico es
conocido como un compuesto acomplejante de cationes minerales, el cual
permite una liberacion controlada del metal. Este se ha formulado con metales
tales como calcio y hierro. En la anterioridad D2 se ha observado en presencia de
formulaciones con &cido acético.

La composicion presenta en la anterioridad D3 contiene sales provenientes de
sodio, potasio y calcio, las cuales se encuentran acomplejadas con &cido
lactobionico. En esta composicion también se encuentra Glucosa y acido
aspartico. Esta solucion es utilizada para la recuperacion de la funcion cardiaca en
pacientes que presentan alguna disfuncion cardiaca.

De esta manera, la composicion reivindicada es posible derivarla de una manera
evidente del estado de la técnica ya que el efecto acomplejante del acido
lactobionico es conocido por lo que es posible conocer los ligandos que pueden
hacer parte del complejo entre ellos los minerales, los cuales presentaran mayor
biodisponibilidad que al encontrase en su forma libre. Por lo tanto la solicitud
carece de nivel inventivo.

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

N° DOCUMENTO REIVINDICACIONES REQUISITO QUE
AFECTADAS AFECTA
D1 JP 07-277991 1a6 NOVEDAD
NIVEL
D2 ES 84(6196 A 1ab INVENTIVO
NIVEL
D3 US 5,290,766 1a6 INVENTIVO

5. Respuesta a lo3 argumentos del solicitante:

El método que se presenta en la reivindicacidon 1 no muestra caracteristicas
técnicas por medio de las cuales se pueda diferenciar de una mezcia
convencional de principios activos. Por lo tanto, la anterioridad D1 afecta la
novedad de la solicitud ya que en ella se presenta la mezcla del cido lactobionico
con calcio en sol icién acuosa (folio 119) de igual forma que en la solicitud. Por
su parte, la anterio idad D1 se encuentra presentando a manera de ejemplos las
mezclas de acido ‘actobionico con diferentes mezclas minerales (folio 120), asi
como estudios e  los cuales se observa una mayor absorcidon de calcio y
magnesio al adicior ar a la composicién acido lactobionico.

Por su parte, la cor binacién de los documentos D2 y D3 afecta el nivel inventivo
de la composicién presentada ya que en dichas anterioridades se presentan
mezclas de acido lactobidnico con minerales y acido lactobidnico con &cido
acético; por lo g.e en estos documentos se presentan los componentes
principales de la corposicion de la solicitud; asi se demuestra que los complejos
de acido lactobionic con minerales y acidos organicos se conocen en el estado
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del arte; por lo que una persona de nivel medio versada en la materia preparar la
composicién de la solicitud.

En consecuencia y por todo lo expuesto anteriormente, se recomienda Negar las
reivindicaciones: 1 a 6 (folios: 97).

Bogota, D.C., 28 de Noviembre del 2009.

EXAMINADOR TECNICO

CONCEPTO TECNICO No. Codigo No.202064
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