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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 

DIVISION DE NUEVAS CREACIONES 

ES, D. 

Ref: EXPEDIENTE NO 04-01768b 
ro;ljs 57 

Solicitud de patente a nombre de KRAFT FOODS 

HOLDINGS, INC 

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

tØcnico NO 0877, me permito presentar los siguientes documentos: 

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

correspondiente EP 1 452 097 Bi, recien otorgada. 

2- Copia de la referencia exigida por el Examnador: 

JP 07-277991 A (SNOW BRAND MILK PROD, CO., LTD), Octubre 24,1995. Se 

acompana igualmente la traducciôn al ingles de dicho documento, 

3- Copia de la notificación de la Oficina Europea de patente sobre la intención en base 

a la solicitud all relacionada y para las Reivindicaciones 1-6 presentadas el 9 de 

febrero de 2007. 

4- Copia de la patente Europea EP 1 452 097 61, de fecha Octubre 17,2007, 

mencionada en el punto anterior y donde se ReivindicÆ prioridad del mismo 

documento citado para Colombia. 

En cuanto al Oficto 07925, contentivo del concepto tØcnco NO 0876 tambiØn 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 Bi" 

sobre el particular, tambiØn adjunto al texto en espaæol de las Reivindicaciones 1 a 
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6, las cuales remplazan a las originalmente presentadas y sobre las cuales de 

realizarse el examen de novedad de la presente invenciôn. 

Contnuan argumentando los solicitantes que "la ReivindicaciOn 1 incluye las 

limitaciones de la Reivindicación 3 en su version original, asi como algunas de las 

limitaciones 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 

10 
El examinador rechazO las reivindicaciones 112 como carentes de novedad 

a la luz de Dl (JP 07277991). La presente invenciOn contiene un complejo mineral 

preparado combinando Æcido Iactobiónico, un Æcido 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 adición a una bebida o alimento. La presente invenciOn 

se relaciona con agregar minerales extra en la forma de un complejo mineral a un 

alimento o bebida. No existe nada en Dl 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 tamano 

de porciOn Unica. El complejo mineral de la presente invenciOn proporciona una 

fuente mineral estable, soluble, de sabor definido, apropiada para fortificación mineral 

de prod uctos alimenticios y bebidas. 

No hay nada en Dl para indicar que forme asimismo un complejo mineral similar 

y que posea igualmente estas propiedades. Dl divulga agregar Æcido IactobiOnico a 

bebidas, alimentos, o tabletas como promotor de absorción de minerales. Dl no 

divulga un proceso para elaborar un complejo mineral combinando Æcido lactobiónico, 

un mineral y un Æcido comestible apropiado para la adiciôn en un alimento o bebida, 

como se reivindica en la presente solicitud, No existe enseæanza en Dl en el sentido 

que complejos minerales sean apropiados para uso con un alimento con una bebida. 
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En contraste, los Ejemplos 1 y 2 de Dl descrthen una bebida a base de jugo y una 

jalea, los cuales promueven la absorción de minerales, pero las recetas en las Tablas 

1 y 2 no incluyen minerales de ninguna clase. Los Ejemplos I y 2 se dirigen a 

promover la absorción de minerales, no de complejos minerales, como se especifica 

por la presente solicitud. 

Ws aün, en Dl en el prrafo 0006, la divulgaciôn establece que el àcido 

Iactobiónico actüa como una sustancia para promover la absorción de minerales en 

cuerpos humanos, cuando se ingiere como una tableta o pIldora, o mezclÆndolo en 

bebidas a alimentos (la divulgacion no establece especIficamente que Ia absorción de 

minerales tenga lugar en la bebida, o solución acuosa, sino mÆs bien parece afirmar 

que la bebida o alimento, que contiene el Æcido lactobiónico, promueve la absorciôn de 

minerales En el cuerpo luego de la ingestion). La reivindicaciôn 1 de la presente 

invenciOn requiere agregar una "fuente mineral" al Æcido Iactobiônico y al Æcido 

comestible, donde todos los tres se mezclan entre sí en una soluciOn acuosa y, luego, 

se agregan a un alimento a bebida. Dl no divulga agregar un mineral al Æcido 

lactobiónico y al Æcido cItrico (es decir, el Æcido Comestible) antes de ingerirlo en el 

cuerpo. En ninguna parte en la referencia Dl Se divulga que se puede combinar Æcido 

Iactobiónico, un âcido comestible Y un mineral conjuntamente para obtener un 

complejo mineral a fin de incorporarlo a bebidas, alimentos a tabletas. Ni es obvio 

utdizar un complejo mineral en un jugo de fruta basÆndose en la divulgaciOn en DI 

Por Ia tanto, Dl no divulga la formaciOn de un complejo mineral para la fortificaciôn 

mineral de alimentos y bebidas, como en nuestra invenciôn, sino mÆs bien un 

promotor de de absorciOn de minerales, que carece de un elemento importante de 

nuestra invenciôn, es decir, el mineral ya unido a la estructura Æcido lactobiOnico-Æcido 

comestible. 

Adicionalmente Dl, coma promotor de absorción de minerales, se convierte en 

una herramienta inUtil donde la dieta de la persona es baja en minerales a carece de 

ellos. El promotor de absorciôn de minerales no absorbe minerales de ninguna clase 
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o absorbe Onicamente cantidades minimas, y la dieta no se aumenta en la ingesta de 

minerales ingiriendo el promotor. Mientras que, en la invención reivindicada, 

ingiriendo el complejo âcido Iactobiônico - âcido comestible - mineral en un alimento 0 

bebida, el cuerpo estÆ seguro de recibir una cantidad dada de mineral. En Dl, la 

persona que ingiere el promotor de absorción de minerales no tiene forma de saber 

cuÆnto mineral estÆ absorbiendo su cuerpo, si es que lo absorbe. Con la invenciOn 

reivindicada, una cantidad conocida de mineral se ha combinado con la estructura 

âcido Iactobiónico - âcido comestible, y el usuario sabe quØ cantidad recibe. En 

consecuencia, no existe garantia que, al ingerir el promotor de absorciOn de minerales 

de Dl, o, como en el Ejemplo 1, al tomar el jugo de fruta, la persona obtenga algunos 

minerales. 

AdemÆs, debido a que el complejo mineral de la presente invenciôn se prepara 

como un ingrediente separado que ya ha absorbido el mineral, la cantidad de mineral 

y su forma son conocidas antes de la adición a un alimento o bebida. Por lo tanto, 

usando las mezclas descritas en los Ejemplos I y 2 y Dl, no es posible hacer una 

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

El Ejemplo 3 de DI describe tabletas que contienen calcio, almidôn, celulosa 

cristalina, carboximeticelulosa, ester graso de sacarosa y Æcido lactobiônico. El 

Ejemplo 3 no incluye un Æcido comestible, ni sugiere el limite superior de mineral 

citado en las reivindicaciories de la solicitud pendiente. 

El Ejemplo 4 de Dl describe una comida para animales para promover la 

absorciôn de minerales, comida que contiene minerales y âcido lactobiônico como 

ingredientes separados. El Ejemplo 4 no sugiere mezclar los minerales, el àcido 

lactobiónico y el Æcido comestible para formar complejos minerales, 

Ws aCm, la presente invenciôn provee fortificaciôn mineral e ingesta 

mejoradas, sin afectar negativamente las propiedades organolØpticas. Una persona 

de habilidad ordinaria esperaria que los minerales, especialmente los minerales 
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agregados, reaccionaran con un nümero de componentes que podrian estar presentes 

en un alimento o bebida. La reacción podria resultar en precipitaciOn, cambios 

indeseados de color, cambos indeseados de sabor y reacciones que inutilicen el 

mineral para absorciOn. Inesperadamente los inventores descubrieron un mØtodo en 

donde pudieron mezclar Æcido lactobiônico, 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 Dl 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 Dl y la presente invención,  la 

invención reivindicada es novedosa y no obvia. 

Rechazos de la Actividad Inventiva 

El 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 farmacØutico inyectable para el tratamiento de 

deficiencia de hierro. La soluciOn inyectable, preparada de acuerdo con el proceso de 

D2, incluye ünicamente un mineral y Æcido lactobiónico, pero no un Æcido comestible. 

AUn cuando en las primeras etapas del proceso se agrega âcido acØtico (es decir, un 

Æcido comestible), el Æcido acØtico se agrega a un compuesto de hidróxido de sodio 

Unicamente para efectos de formar acetato de hierro, y cualquier Æcido acØtico en 

exceso se elimina de la soluciÆn antes de agregar el Æcido lactobiOnico. En 

consecuencia, el ªcido comestible requerido en la presente invenciOn falta en la 

solución final de D2. 

MÆs aUn, D2 utiliza un proceso de dos pasos que implica perfiles de reacción 

diferentes de la presente invención y, por lo tanto, es probable que resulte en 

productos diferentes. En D2, el mineral reacciona con el âcido, independientemente 

de la presencia del Æcido lactobiónico. El producto resultante de la primera reacción 
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se agrega entonces al âcido lactobiônico. En la presente invenciOn, el ªcido 

- lactobiônico, el mineral y el âcido comestible se mezclan conjuntamente en una 

soluciOn acuosa. 

Las soluciones de D2 se divulgan ünicamente para uso con un complejo de hierro 

(II) polinuclear que tiene que inyectarse en el cuerpo en una forma acuosa. No existe 

enseæanza o sugerencia en el sentido que se esperaria que D2 proporcione complejos 

minerales similares a la presente invención, ni existe alguna enseæanza de que D2 

tenga las mismas propiedades de la presente invención. 

D3 se dirige a una soluciÆn cardioplegica que comprende NaCl, KCI, CaCl2, 

MgCl2, NaHCO3, D-glucosa, àcido L-aspªrtico y Æcido lactobiónico para mejorar la 

. viabilidad de corazones almacenados o para uso en cirugia a corazón abierto. D2 

enseæa que las cantidades requeridas de Æcido aspÆrtico y Æcido lactobiônico se 

disuelven cada uno en una pequena cantidad de agua destilada, y el pH se ajusta a 

pH 7.5 con NaOH. A continuaciôn, los ingredientes restantes se agregan y mezclan, 

seguidos por burbujeo con una mezcla gaseosa de oxigeno y dióxido de carbono. 

D3 no divulga un proceso para preparar un complejo mineral combinando Æcido 

lactobiônico, un mineral y un àcido comestible, apropiado para adiciôn a un alimento o 

bebida como se reivindica en la presente solicitud. D3 simplemente enseæa una 

mezcta de ingredientes. No hay nada en D3 para indicar que forme complejos 

minerales de ninguna clase. No hay ensenanza 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 airededor del 200% del valor diario recomendado en los Estados Unidos de un 

mineral por tamaæo de porción Unica. 

La invenciôn reivindicada es inventiva a la luz de D2 y D3. D2 y D3, solos o en 

combinaciOn, no enseæan un complejo mineral soluble que contenga un mineral, un 

Æcido comestible y Æcido tactobiônico susceptibles de agregarse a alimentos o bebidas 

para suministrar cantidades pre-definidas de los minerales. MÆs aUn, como D2 y D3 

se encuentran en campos tØcnicos separados (medicamentos intravenosos para el 

tratamiento de deficiencia de hierro y soluciones cardioplegicas para mejorar la 

función cardiaca, respectivamente), una persona de habilidad ordinaria en el arte no 

estaria motivada a consultar las enseæanzas de D2 y D3 al intentar abordar los 

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

mencionados, por 10 que pido se continue con los trÆmites de Is solitud. 

Atentamente, 

/ L 

’Jo 
JERONIMO CAS1tILLO ONILLA 

C.C. 79.462.057 de Bogota 

T.P.104167 C. S. Judicatura 



REIVJNDTCAC!ONES 
EXPEDIENTE No. 04-017688 

1- MØtodo para preparar un complejo mineral de Æcido lactabiónico que comprende 

âcido lactabiOnico, una fuente mineral y un Æcido comestible, caracterizado porque 

el complejo mineral se prepara mezclando âcido lactabiônico,  la fuente mineral y el 

Æcido comestible en una soluciôn acuosa y en donde el complejo mineral se 

prepara mezclando del 5 al 95 por ciento de peso de âcido lactabiônico, I a 50% 

de peso de una fuente mineral, y I a 50% de peso de Æcido comestible en una 

soluciOn acuosa y en el que la fuente mineral es un hidrOxido mineral, un carbonato 

mineral, un Oxido mineral o mezclas de los mismos. 

116 2- El mØtodo de la Reivindicaciôn 1, caracterizado por que el Æcido comestible es 

Æcido cItrico, ªcido lâctico, âcido acØtico, Æcido mÆlico, âcido glucônico, ªcido 

tartÆrico, ªcido fumØrico, Æcido adIpico, Æcido succinico, Æcido ascorbico, Æcido 

fosfórico o mezclas de los mismos. 

3- El mØtodo de las Reivindicaciones 1 y 2, caracterizado porque el complejo mineral 

se prepara mezclando 50 a 90% de peso del Æcido lactabiOnico, 5 a 25% de peso 

de la fuente mineral y, 2 a 25% de peso de Æcido comestible en una soluciôn 

acuosa. 

4- El mØtodo de una cualquiera de las Reivindicaciones I a 3, caracterizado porque el 

mineral es calcio, magneslo, potasio, sodio, hierro, cinc, cobre, cromo, selenio, 

manganeso o mezclas de los mismos. 

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

mineral es caiclo, 

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 mØtodo de una 

cualquiera de las Reivindicaciones 1 a 5. 
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. Summons to attend oral proceedings pursuant to 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 summons (EPO Form 
2906). 

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

on 22.02.07 at 09.00 hrs at the EPO, 
[_PsohorrHfe, Bayerstr. 34, D-80335 MOnohen 

No changes to the date of the oral proceedings can be made, except on serious grounds (see OJ EPO 
10/2000,456). 
If you do not appear as summoned, the oral proceedings may continue without you (R. 71(2) EPC). 
Your attention is drawn to Rule 2 EPC, regarding the language of the oral proceedings, and to the OJ EPO 
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. 

The actual room number as well as the waiting room numbers will be given to you by the porter in the foyer 
at the above EPO address. 

� Parking is available free of charge in the underground ear park However, this applies only in the case of 
accessing the oar park via the entrance "Zollstrasse". 

1st Examiner: 2nd Member: Chairman: 
Smeets D Felder C Toulacis C 

For the Examining Division 
Pate, 

C, 
’p 

’p 

Annexes: 
Confirmation of receipt (Form 2936) 
Communication (EPO Form 2906) 

Registered letter with advice of delivery 
EPO Form 2008 05.05 lOPAL099991 010.6 

to EPO postal service: 05.10.06 
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BescheidlProtokotl (Anage) Communication/Minutes (Annex) NotIficatIon/ProcŁs-verbal (Annexe) 

ODate 
2ttJfl 

1210.2006 et 1 04 251 080.0 
Date Feuille Qmnde n’: 

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 

Claims, Numbers 

1-7 

Drawings, Sheets 

1/4-414 

received on 

as originally filed 

26.092005 with letter of 26.09.2005 

26.09.2005 with letter of 2609.2005 

** * * * *** **** *** ** ***** ** 

The applicant is summoned to oral proceedings due to the request as flied 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 I...] 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 2OB 01.9CSX 
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DDate 
atum Blatt 

12.10.2006 et 2 2o.: 04 251 0800 
Data Fauille Demand n,-

DV

:DV

 is aQLa fixed vglue 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 Dl) 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, Dl 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 aqueous 
mineral complex". 

iii) Art. 56 EPC 
If 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 Dl. 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 CaOI-{) 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 "aqueous mineral complex and not about how much calcium is 

EPO Rpm 2E05 01E1CSP 
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Date 12 . 10 . 2006 Sheet 3 04 2 5 1 080 - 0 
Date FeuflIe Demande n: 

actually absorbed. 

Dl (application example 1) teaches that a person, following a diet containing a 
certain amount of minerals can increase the actual mineral absorption by a 
composition comprising lactobionic acid and citric 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 Dl. 

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) EPO). 

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 ft 71(a) 
EPC will be considered as late filed. 

EPO Form 2906 01.01Csx 
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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 Article 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 period being computed in accordance with Rules 78(2) 
and 83(2) and (4) EPC. 

One set of amendments to the description, claims and drawings is to be filed 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 (Article 96(3) EPC). 

Smeets, 0 
Primary Examiner 
for the Examining Division 

Enclosure(s) 2 pageis page reasons (Form 2906) 
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- )) Date 

Cornmuncation/Minutes (Annex) NotiticatIoriIProcŁs-verba (Annexe) 

Batt Anme-Nr.: 
Sheet 1 Application No.: 04 251 080 - 0 
Feuite Demande n: 

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

Description, Pages 

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

0-3-D-galactopyranosyl-(l-4)-Dgluconic 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 0-3-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 

0-0 D-.galactopyranosyl-(l-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 Pseudomorias 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 I 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 I. 

[0009] 
Table I 

15.0 
10.0 

0.1 
* Th, 

Key I 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. 



c5 

4 

5 

[0011} 
Table 2 

<J 

3 4 
200 
15.0 

,Ia 

1.0 

$&4 

Key I Unit: wt% 
2 Juice 

Granular sugar 
Syrup 
Agar 
Lactobionie 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. 
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[0014] 
Table 3 

13.7 

to �>l 

2.0 

2.0 

23.0 

ij 15.0 

8.0 

2.0 

5M 9.0 

0.5 

Key 1 Unit: wt% 
2 Soybean lees 

Fat-free powder milk 
Soybean oil 
Corn oil 
Palm oil 
Cornstarch 
Wheat starch 
Wheat bran 
Vitamin mixture 
Mineral mixture 
Cellulose 
Lactobionic acid (product of Wako Junyaku Co.) 

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

shown in Tables 4 and 5, respectively. 

6 
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[0015] 
Table 4 

0 oo IV 
ovm 
15.3 
U.9 
O4g 

)d 4.0 ag 
AX 0.2 Mg 

(T -’U200.0 NJ 
’-.1 

24.4 j 

5 6 

Key 1 Vitamin 
2 Pantothenic acid 

Folic acid 
Choline 
Biotin 
Inositol 
Niacin 

Sucrose was added to the above to 2 g in total weight. 
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[0016] 
Table 5 

CRCOO 102 
rci-t, 

pci log 

raHi PO 
MO 0.59 
Mn CO 
PeC1-t6O 
7O%Zi0 100* 

4.6 zg 
K1O 

NE.* SOa ’5ll 0 0.05 Mg 
Cr1C.(SO4.) �12l{O 5.0 Ug 

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 

Daog 

OAW 
c 

20.0 20.0 20.0 
65.2 �02 60.2 

5.0 50 
1.0 L   

0.3 0.80.3 
5..0 - - 
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Key I Unit: g/ 100 g) 
2 Group 
3 Casein 

Cornstarch 
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] 

Key 1 
2 
3 

Table 7 

g/IOOg) 

0119 64.19 64. M 
1745 17.S 17.31 

10,82 981 10.10 
Mft .09 3..03 805 

Unit: wt% 
Group - 
Sugar 
Protein 
Fat 
Water 
Ash 

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

administered with lactobionic acid. 



[0020] 
Table 8 

7 8 

(As C 

fitJIA 109IDS 97 

3o 350 
4$O 490 45 

/A 41 42 42 
3.9 4.0 

0.55 0.55 0.fig 
4.7 5.0 510 

800 610 610 

Key 1 Unit: wt% 
2 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. 

10 

� [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 



[0022] 

Figure 1 shows the result. The result showed that absorption of minerals including 

calcium and magnesium 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 I mL/day for 6 weeks. 

Experimental group 1: Iron-depleted diet solely 

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

40 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 

18.1–1.0 

. 

-. Lt4 

Key I 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. 

Figure 1 

Key 1 Absorption rate 
2 Group 
3 Calcium 
4 Magnesium 



V 

10 

COEPAEPO4DEA 

0-80298 MOnchen 

It +49882399-c 
TX 523 656 epmt.d 
FAX 4-4989 23994465 

Europªisches European 
Patentamt Patent Office 

Office europóen 
des brevets 

Generadhktion 2 Directorate Genera’ 2 Direction GànŁra!a 2 

Smaggasgale, Gillian Helen 
W.P. Thompson & Co. 
55 Drury Lane 
London WC2B 5SQ fAPR27tJ RQYAUME-UNI 

LONDON 

L 

ENTERED BYH 

Application No. .........Data...................... 

04251 080O- 2114 GHSiP5O45BGEP 03.04.2007 

Applicant 
KRAFT FOODS HOLDINGS, INC. 

Communication under Rule 51(4) EPC 

You are informed that the Examining Division intends to grant a European patent on the basis of the 
above application with the text and drawings as indicated below: 

In the text for the Contracting States: 
AT BE BG CH CY CZ DE DK EE ES Fl FR GB GA HU IE IT LI LU MC NL PT RO SE SI SK TA 

Description, Pages 2-4,11,12,14 1,9,13 5, 5a, 6-8, 10, 15 Claims, Numbers 1-6 

Drawings, Sheets 

1/4-4/4 as originally filed 

received on 26.09.2005 with letter of 26.09.2005 

received on 09.02.2007 with letter of 09,02.2007 

received on 09.02.2007 with letter of 09.02.2007 

as originally filed 

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

Description, Pages  

Claims, Numbers 1,3,6’" Comments * EPC Guidelines C-lI, 418 

** EPC Guidelines C-Ill, 4.3a 

Registered Letter 
EPO Fore 2004 Ol.OGCSX 



Date 03.04.2007 Sheet 2 Application No.: 04 251 080.0 

Art. 84 EPC, EPC Guidelines C-Ill, 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 international 
patent classification, the designated Contracting States, the registered name of the applicant and the 
bibliographic data are shown on the attached EPO 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 EPO official languages; 

EIJR 

2a. to pay the fee for grant including the fee for printing up to and including 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 EPO 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 15,05 (rev. 02), OJ 612005, 357). 

If the enclosed claims contain amendments proposed by the Examining Division, and you reply within the 
. time limit set that you cannot accept these amendments, refusal of the application under Article 97(1) 

EPC would result in the case that agreement cannot 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 all 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:hbublications.european-patent-oftice.or or ordered only from the Vienna sub-
office 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 

Registered Letter 
EPO orm2o.4 OtOGCSX 



�1 _________ 

Date 03.04.2007 Sheet 3 Application No,: 04 251 080.0 

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 
certificate will be delivered without a copy of the patent specification. 

Trpnslation of the priority document(s) 

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

Note on payment of renewal fees 

If a renewal tee tails due between notification of the present 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(9) 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 

translations 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 their/one of their official language(s) (Rule 51(10) EPC), Insofar this specification 
will not be published in theirbne 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 
BG BULGARIA HU HUNGARY 
CH SWITZERLAND /LIECHTENSTEIN IT ITALY 
CV CYPRUS NL NETHERLANDS 
CZ 
DE 

CZECH REPUBLIC 
GERMANY 

PT 
RO 

PORTUGAL 
ROMANIA 

DK DENMARK SE SWEDEN 
EE ESTONIA SI SLOVENIA 
ES SPAIN SK SLOVAKIA 
Fl FINLAND T9 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 (EPO Form 2006). 

In case of a valid extension the following Extension States require a translation of the claims in their 
official 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 Offices of the Contracting or Extension States in 
accordance with the provisions applying thereto in the State concerned. Further details (e.g. appointment 

Registered Letter 
PO form 2004 01 .0GSX 



Date 0304.2007 Sheet 4 Application No.: 04 251 0800 

of a national representative or indication of an address for service within the country) are given in the 
EPO information brochure "National Jaw relating to the EPC", and in the supplementary information 
published in the Official Journal of the EPO, or available on the EPO 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 initlo in the State concerned. 

Note to users of the automatic debitina procedure 

Unless the EPO 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: Papa, Marian 
1st Examiner; Smeets, Dieter 

c;) 

OdQe aO 

Longo, Eleonora 
For the Examining Division 
Tel. No.: +49 892399 - 8141 

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

Registered Letter 
EPO Form 2034 0I.06CSX 



Europäisches Pateimt European Patent Office 
GD2 DG2 

Annex to EPO Form 2004, Communication under Rule 51(4) EPC 

,4flce european des brevets 
DG2 

Bibliographical data of European patent application No. 04 251 080.0 

For the intended grant of a European patent, the bibliographical data are set out below, for information: 

Title of invention-0

41 Classification -

Date of filing: 

Priority claimed: 

Contracting States* 
for which tees have 
been paid: 

Extension States 
for which fees have 
been paid: 

Applicant(s)": 

- Mineraikompiex enthattend Lactoblonsâure urid Verfahren zur 
Vorwendung für Mineralanreicherung von Nahrungsmittoh 

- Mineral complexes of lactobionic acid and method of using for mineral 
fortification of food products 

- Complexe mineral cornprenant de iacide lactobionique at mØthode 
d’utitisation pour l’enrichissement en mineraux do produits alimentaires 

INV, A23L11304 

26.02.2004 

US / 28.02.2003 / USA377541 

AT BE BG CH CV CZ DE DK EE ES Fl FR GB GR HU fElT LI LU MC NL 
PT ROSE SI 6K TR 

ALLTLVMK 

KRAFT FOODS HOLDINGS, INC. 
Three Lakes Drive 
Northfield, 
Illinois 60093 
US 

Inventor(s): Baldwin, Cheryl 
2071 Chadwick Way 
Mundelein, IL 60060 
US 

Akashe, Ahmad 
1668 Templeton Court 
Mundelein, IL 60060 
Us 

Koka, Rathna 
1101 Alder Lane, 
Mount Prospect, IL 60656 
US 

Zeller, Bary Lyn 
739 Forest Road 
Glenview, IL 60025 
US 

FPO Paun 2O6 ($heec1) 04.00CSX 



El 

40 

Europäisches Pateimt European Patent Office .Aflce european des brevets 
GD2 062 DG2 

Marquez-Sanchez, Manuel 
14 Sheffield Court 
Lincolnshire, IL 60069 
US 

r 

ir case the time limits pursuant to Article 79(2) and Rule 85a EPC have not yet expired, all 
Contracting States,Extension States have been mentioned. 

**) In case two or more applicants have designated different Contracting States, this is indicated 
here. 

FPO Form 05 (5Ieet2) 04.0005X 



10 

m 
F.-
0) 
0 
C14 
LC) 

0. 
LU 

Pentmt 

EiIrop.an 

I 
I I 

(19) 

L, 
I EIlropa$ctle$ I 

I Patent alike 

IOffice europien I 
(11) EP1452097B1 

(12) EUROPEAN PATENT SPECIFICATION 

(45) Date of publication and mention (51) mt Cl.: 
of the grant of the patent: A23L 1/304(200601) 

17.10.2007 Bulletin 2007/42 

(21) Application number: 04251080.0 

(22) Date of filing: 26.02.2004 

(54) Mineral complexes of lactobionic acid and method of using for mineral fortification of food 
products 

Mineralkomplex enthaltend Lactobionsâure und Verlahren zur Verwendung für Mineralanreicherung 
von Nahrungsmitteln 

Complexe mineral comprenant de l’acide lactobiOnique et mØthode d’utlllsation pour l’enrichissement 
en mineraux de prodults alimentaires 

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES Fl FR GB GH 
I-lU IE IT LI LU MC NL PT RO SE SI 5K TR 
Designated Extension States: 
AL LT LV MK 

(30) Priority: 28.02.2003 US 377541 

(43) Date of publication of application: 
01.09.2004 Bulletin 2004/36 

(73) Proprietor: KRAFT FOODS HOLDINGS, INC. 
Northfield, 
Illinois 60093 (US) 

(72) Inventors: 
� Baldwin, Cheryl 

Mundelein, IL 60060 (US) 
� Akashe, Ahmed 

Mundelein, IL 60060 (US) 
� Koka, Rathna 

Mount Prospect, IL 60656 (US) 

� Zeller Bary Lyn 
Glenview, IL 60025 (US) 

� Marquez-Sanchez, Manuel 
Lincolnshire, IL 60069 (US) 

(74) Representative: Smaggasgale, Gillian Helen 
W.P. Thompson & Co, 
55 Drury Lane 
London WC2B 5SQ (GB) 

(56) References cited: 
GB-A- 2 129 521 

� 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) 

Remarks: 
The file contains technical Information submitted after 
the application was filed and not included in this 
specification 

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 

P.,,t. h.. I’..,,. 79(V" PAQSQ =1 



EP 1 452 097 Bi 

Description 

FIELD OF THE INVENTION 

5 [0001] The present Invention generally relates to the preparation of mineral complexes, especially calcium complexes, 
of 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 a soluble, stable, clean tasting calcium source suitable for 
calcium fortification of a wide variety of food and beverage products. 

10 BACKGROUND OF THE INVENTION 

[0002] Food products manufactured for public consumption are often modified 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, 

15 minerals, and comparable materials. These additives are either absolutely essential for human metabolism or enhance 
the provision of substances that may not be available in sufficient amounts in a normal 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 prevention or moderating the effects of 
osteoporosis. Increased dietary intake of calcium has been shown to be effective in minimizing bone loss in adults and 

20 the elderly. Moreover, increased consumption of calcium earlier in life may build reserves that enable a greater tolerance 
of a negative calcium balance in later years, Increased consumption of calcium, regardless 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, and the elderly, do not consume 
the recommended daily levels of calcium. For example, according to United States Department of Agriculture surveys, 

25 as many as nine out of ten women in the United States do not consume the recommenced levels of calcium. 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 importance of calcium 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 

30 have been suggested for use or have been used as food supplements include, for example, calcium pyrophosphate, 
calcium h exam step hosphate, monobasic calcium phosphate, calcium glycerophosphate, tricalcium phosphate, calcium 
acetate, calcium ascorbete, calcium citrate, calcium citrate malate, calcium carbonate, calcium gluconate, calcium lactate, 
calcium lactate gluconate, calcium malate, calcium oxide, calcium hydroxide, calcium sulfate, calcium tartrate, dicaicium 
citrate lactate, calcium fumarate, and calcium chloride. 

35 [0005] These calcium supplements have been used in a wide variety of food products. For example, U.S. Patent 
4,784871 (November 15, 1988) provided a calcium fortified yogurt. According to the patent, any calcium compound 
which is acid soluble could be used. U.S. Patent 5449,523 (September 12, 1995) and U.S. Patent 5,820,903 (October 
13, 1998) also provided calcium-enriched yogurts. U.S. Patent 5,478,587 (December 27, 1995) provided calcium-en-
riched deserts. 

40 (00061 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 improvement 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 coagulation and 

45 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.S. Patent 4,701,329 (October 
20,1987; milk); U.S. Patent 4,737,375 (April 12, 1988; carbonated and non-carbonated beverages containing solublized 
calcium and specific amounts of citric acid, malic acid, and phosphoric acid as determined from specific ternary diagrams 

50 provided therein); U.S. Patent 4,740,380 (April 26, 1988; soft drinks); U.S. 4,871,554 (October 3, 1989; fruit 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, 1990; 
soy milk); U.S. Patent 5,397,589 (March 14, 1995; 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 5,760,081 (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). 

55 [0007] U.S. Patent 4,673,583 (June 16, 1987) provided a calcium-enriched soy bean curd. U.S. 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 5514,387 (May 7, 1996) provided calcium enriched 
crackers and other baked goods; an emulsifier was used to avoid adverse effect on texture and mouthfeol. U.S. Patent 
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5,840,354 (November 24, 1998) provided calcium-enriched dried fruit products. U.S. Patent 5,945,144 (August 31, 1999) 
provided a calcium fortified pasta product. 
[0008] U.S. Patent 5,075499 (December 24, 1991) provides dicaloium citrate-lactate for use as a calcium supplement. 
Tablets of dicalcium citrate-lactate were preferably taken on a daily basis. U.S. Patent 6,007,852 (December 28, 1999) 

5 relates to a calcium enriched natural cheese. The preferred calcium source istricalcium phosphate. The patent indicates 
that other calcium sources (but does not specifically mention any specific sources) can be used so long as the calcium 
source forms a suspension ratherthan 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 natural milk mineral concentrate, calcium lactate gluconate, and mixtures thereof. 

10 [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 
significant levels. See, e.g., U.S. Patents 5,820,903 and 5,840,354. Tricalcium phosphate, although 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 5,449,523. 

15 [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 their usefulness. 

20 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 Bioavailability,’ J. 

25 Nutr., 129, 1434S-14.35S (1999); Weaver, ’Calcium in Food Fortification Strategies," Internat. Dairy J., 5,443-449(1998) 
Brommage et al. "Intestinal Calcium Absorption in Rats Is Stimulated by Dietary Lactulose and Other Resistant Sugars, 

J. Nutr., 123, 21 86-21 94 (1993). 
[0011] Lactobionic acid (4-0-3-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 

30 out catalytically, chemically, electrolytically, or enzymatically. Harju, Bulletin of the IDF 289, ch. 6., pp. 27-30, 1993; 
Satory et 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 described for dietary mineral supplementation. Riviera et at., Amer. J. Clin. Nutr.; 36 (6) 1162-69, 1982, 
U.S. Patent 5,851,578 describes a clear beverage having a non-gel forming fiber, and water soluble salts of calcium, 

35 with or without water soluble vitamins, with or without additional mineral salt supplements and buffered with food acids. 
The food acid buffering agent includes citric, lactic, maleic, adipic, succinic, acetic, acetic gluconic, lactobionic, ascorbic, 
pyruvic, and phosphoric acids, as well as combinations thereof. Calcium 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. limmermans, 

40 Whey: Proceedings of the 2nd Intl Whey Cont., Int’l Dairy Federation, Chicago, October 1997, pp. 233, 249. This article 
generally describes lactoblonic acid as being useful as an antibiotics carrier, an organ transplant preservative, mineral 
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 US02/1 4337, filed May 7, 2002, (International Publication WO 021089592) which is owned by the 

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

50 [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 mineral complexes can be produced in a cost effective mannerfrom inexpensive starting 
materials such as lactose or whey, 

55 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 at 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 

5 of lactobionic acid, sodium complexes of lactobionic acid, iron complexes of lactobionic acid, zinocomplexes of lactobionic 
acid, copper complexes of lactobionic acid, chromium complexes of lactobionic acid, selenium complexes of lactobionic 
acid, manganese complexes of lactobionic 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 

0 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 acid 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 

15 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, phosphoric 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 

20 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 t 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 lactobionic 
acid is mixed with about 5 to about 25 percent of,the mineral source (e.g., calcium source) and about 2 to about 20 

25 percent of the edible acid to form the desired mineral complex. An especially preferred calcium complex of lactobionic 
. acid is prepared by mixing lactobionic acid with calcium hydroxide and citric acid. 

[0016] 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 

30 sufficient quantities of the mineral in the form of the corresponding mineral complex of lactobionic to provide about 5 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. 

35 BRIEF DESCRIPTION OF THE DRAWING 

[0018] 

Figure 1 shows the Differential Scanning Calorimetry results (top portion of each panel) and the Thermal G ravimetric 
40 Analysis results (bottom portion of each panel) for crystalline calcium salt of lactobionic acid (Panel A), crystalline 

citric acid (Panel B), a mixture of crystalline calcium salt of lactobionic acid and crystalline citric acid (Panel C), and 
an inventive calcium lactobionic acid complex (Panel D). 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION 
45 

. [00191 The mineral complexes produced according to the present invention are prepared by mixing lactobionic acid, 
a mineral source, and an edible acid in an aqueous 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 acid and the like. Mixtures of these mineral complexes may also be used. The calcium 

50 complex of lactobionic-acid is especially preferred. The mineral sources are selceted from mineral 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 acid, succinic acid, ascorbic acid, phosphoric acid, or mixtures thereof. Generally, the preferred edible acid 

is citric acid. 
55 (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 purposes 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 ounces. 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 Daily 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 

5 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, mallc acid, gluconic acid, tartaric acid, fumaric 
acid, adipic acid, succinic acid, ascorbic acid, phosphoric acid, or mixtures thereof. Generally, an aqueous solution 
containing about S to about 95 percent lactobionic acid is mixed with about 1 t about 50 percent of the mineral source 
(e.g., calcium source such as calcium hydroxide in the preferred embodiment) and about 1 t about 50 percent of the 

10 edible acid (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 B. More preferably, an aqueous solution containing about 50 to about 90 
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 components is carried out at or near 
room temperature. An especially preferred calcium complex of lactobionic acid is prepared by mixing lactobionic acid 

15 with calcium hydroxide and citric acid. Mixed complexes can also be prepared if desired by mixing two or more mineral 
sources with lactobionic acid and the edible acid. Physical mixtures of two ormore separately prepared mineral complexes 
can also be used. 
[0022] The mineral complexes produced according 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 

20 aqueous solution or may be collected as a solid complex by removing 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. 
25 [0023] Lactobionic acid is generally a white crystalline powder. Lactcbionic acid maybe obtained commercially (e.g., 

. Lonza Inc., Fairlawn, N.J.; Sigma, St. Louis, MO) or prepared through chemical or enzymatic oxidation of lactose or a 

lactose-containing substrate. The lactobionic acid can be prepared by sacoharide chemical oxidation or bioconversion 
processes (e.g., catalytic action of a carbohydrate oxidase enzyme) using lactose ora lactose-containing substrate (e.g., 
whey or whey permeate) as the starting material. Suitable carbohydrate oxidase enzymes include, for example, lactose 

30 oxidase, glucose oxidase, hexose oxidase, and the like, as well as mixtures thereof. Generally, lactose oxidase is 

preferred. A particularly suitable enzyme for lactose oxidation has been developed by Novozymes A/S and is described 

in WO 9931890. 
[0024] Cellobiose dehydrogenase Is also a useful enzyme for converting lactose to lactobionic acid. Canevascini et 

al., Zeitschriftfur Lebensmittel Untersuchung und Forschung, 175: 125-129 (1982), This enzyme is, however, complex 
35 and requires the use of a relatively expensive co-factor (e.g., quinones, cytochrome C, Fe(lIl), and the like); It also 

requires 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 

lactoblonic acid, and a further separation procedure is necessary to recover the lactobionic acid product. Nidetzky at 

al., Biotechnology and Bioengineering, Vol- 53 (1997). Nonetheless, glucose-fructose oxidoreductase also is a suitable 
40 enzyme for the practice of this embodiment of the invention. Of course, other methods can be used to prepare the 

lactobionic acid for use in the present invention. 
[0025] The mineral complexes produced according to the present invention can be incorporated into various food and 

beverage products to provide mineral-fortfication food and beverage products. The mineral-fortified food and beverage 
products of this invention will contain about 0.2 to about 20 percent of the mineral complex of lactobionic acid. Preferably, 

45 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 5 to about 200 percent 

of the recommended United States Daily Value of calcium (i.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). Calcium fortification of food and beverage products using the calcium complex of lactobionic acid of the 
50 present invention is especially preferred. 

[0026] Having generally described the embodiments of the process illustrated in the figures as well as other embod-

iments, the invention will now be described using specific examples which further Illustrate various features of the present 

invention but are not intended to limit the scope of the invention, which is defined in the appended claims. All percentages 

used herein are by weight, unlace otherwise indicated. 
55 EXAMPLE 1. Lactoblonic acid crystals (589; 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, MO) was then completely dissolved in the solution. The final pH of the calcium complex solution was 

about 4.6. 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 calcium was obtained, 

The calcium 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 calcium lactobionate available commercially. Thus, 
5 the calcium complex was better suited in food and beverage applications than other calcium salts or commercially 

available calcium lactobionate. 
EXAMPLE 2. A fortified liquid beverage was prepared using the calcium complex of Example 1. Thefollowing formulations 

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

10 

15 

20 

Inventive (%) Control (%) 

Calcium Complex 2.1 0 

Water 96.8 98.9 

Flavor 0.3 0.3 

Citric Acid/Malic Acid 0.5 0.5 

Colorant 0.0001 0.0001 

Preservative (EDTA, sorbate, benzoate, orpotassium citrate) 0.17 0.17 

Artificial Sweetener 

(sucralose or acesulfame K) 

0.05 0.05 

Clouding Agent (Givaudan Flavors Corp.) 0.06 0.06 

25 
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, 

30 
the inventive calcium fortified sample provided a sensory impression essentially identical with the control sample and 

had no off-flavors, objectionable sensory notes, or textural defects. 

Example 3. Combinations of calcium lactobionic acid (Sigma, St. Louis, MO) with either monocalcium citrate ortrlcalcium 

citrate were compared with the calcium complex of Example 1 in similar beverages as described in Example 2 above. 

The various salts and the calcium complex were added at levels to provide about 1000 mg calcium per single serving. 

35 
Beverages were prepared containing the following amounts of calcium salts or inventive calcium complex: 

40 

Calcium Lactobionio Monocalcium Citrate Tricalcium Citrate Inventive Calcium 

Sample Acid Complex 

(5.3% Ca) (9% Ca) (21% Ca) (8% Ca) 

Comparative #1 15.8 g 1.8 g - - 

Comparative #2 15.8 g - 0,76 g - 

Inventive - - 
- 12.5 g 

45 . Similar water samples containing the above amounts of calcium salts or calcium complex were also prepared. The 

calcium 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. 

50 EXAMPLE 4. The calcium content of the inventive beverage of Example 2 was increased to provide about 1000 mg 

calcium (i.e., about 100 percent of the DV of calcium) per 240 ml single serving 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 calcium complex of Example 1 as 

well as aqueous solutions containing similar amounts of the calcium complex of Example 1 were stored under refrigerated 

55 conditions. Similar levels of conventional calcium sources (e.g., monocalcium citrate, tricalcium 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 dissolved In 250 ml water to which was added calcium hydroxide (5 g) with stirring. 
5 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. 
(2) 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 p1-I of the resulting calcium 
complex solution was 7.0. 

10 (3) A calcium complex 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 complex solution was 4.2. 

The calcium complexes prepared in subparts (1) - (3) were evaluated in the same manner as in Examples 2, 3, and 4 
15 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 (55 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. 

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

Ingredient Weight (g) 

25 
Water 400 

� Lactobionic Acid 60 
Calcium Hydroxide 10 
Lactic Acid (85%) 9 

30 The resulting calcium complex solution had a final pH of about 4.7. A portion of the calcium complex was freeze dried. 
It exhibited good solubility in water. 
Example 9. Differential Scanning Calorimeter and Thermal Caravimetric Analyst of (A) crystalline calcium salt of lactobionic 

acid, (B) crystalline citric acid, (C) a mixture of crystalline calcium salt of lactobionic acid and crystalline 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 lactobionic 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). 

40 Claims 

1. A method of preparing a mineral complex of lactobionic acid comprising lactobionic acid, a mineral source, and an 

edible acid, wherein the mineral complex is prepared by mixing lactobionic acid, the mineral source, and the edible 

acid in an aqueous solution and 
. 45 wherein the mineral complex is prepared by mixing 5 to 95 percent by weight lactobionic acid, 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 mineral source is a mineral hydroxide, a mineral carbonate, a mineral oxide or mixtures thereof 

2. The method of Claim 1, 
50 wherein the edible acid is citric acid, lactic acid, acetic acid, mal’rc acid, gluconic acid, tartaric acid, fumaric acid, 

adipic acid, succinic acid, ascorbic acid, phosphoric acid, or mixtures thereof. 

3. The method of Claim 1 or 2, 
wherein the mineral complex is prepared by mixing 50 to 90 percent by weight lactobionic acid, 5 to 25 percent by 

55 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 to 3, 

7 
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wherein the mineral Is calcium, magnesium, potassium, sodium, iron, zinc, copper, chromium, selenium, manganese, 
or mixtures thereof, 

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

10 

6. A mineral-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 1 t 5 

PatentansprUche 

1. Verfahren der Herstellung eines Lactobionsäure, eine Mineralquelle und eine Speisesaure enthalteriden Mineral-
komplexes der Lactobionsªure, bei dem der Mineralkomplex durch Mischen von Lactobionsªure, der Mineralquelle 

15 und der Speisesäure in einer wassrigen Losung hergestelit wird und 
bei dem der Mineralkomplex durch Mischen von 5 bis 95 Gew,-% Lactoblonsäure, 1 bis 50 Gew.-% der Mineralquelle 
und 1 bis 50 Gew.-% der Spelsesâure In der wSssrigen Losung hergestellt wird und 
bei dam die Mineralquelle ein mineralisches Hydroxid, ein mineralisches Carbonat, ein mineralisches Oxid oder 
Gemische davon 1st. 

20 

2. Verfahren des Artspruchs 1, bei dem die Speisesure Zitror,esâure, Milchsäure, Essigsªure, ApfelsSure, Glucon-
s5ure, Winsure, FumarsSure, Adipmnsâure, BernsteinsSure, Ascorbinsäure, Phosphorsäure oderGemische davon 
ist. 

25 3. Verfahren des Anspruchs 1 oder 2, bei dem der Mineralkomplex durch Mischen von 50 bis 90 Gew.-% Lactobi-
. onsäure, 5 bis 25 Gew.-% der Mineralquelle und 2 bis 20 Gew.-% derSpeisesäure in derw5ssrigen Lösung hergestelit 

wird. 

4. Verfahren eines der Anspriche 1 bis 3, bei dam des Mineral Calcium, Magnesium, Kalium, Natrium, Eisen, Zink, 
30 Kupfer, Chrom, Selen, Mangan oder Gemische davon 1st. 

5. Verfahren elnes der AnsprOche 1 bis 4, bei dam das Mineral Calcium ist. 

6. Mine ralangereiche rtes Nahrungsmittel- oder Gernkeprodukt mft 0,2 bis 20 Gew.-% eines Mineralkomplexes, der 
35 nach dem Verfahren eines der Ansprüche 1 bis 5 erhØltlich 1st. 

Revendicatlons 

40 1. ProcØdØ de preparation dun complexe mineral de lacide lactoblonique contenant de l’acide lactobionique, une 
source minØrale et un acide comestible, clans lequel le complexe mineral est prepare en mØlangeant ’acide lacto-
bionique, la source minØrale et l’acide comestible clans une solution aqueuse at 
dans lequel le complexe mineral eat prØparØ en mØlangearit de s a 95 pour cent en poids dacide lactobionique, de 
i Ø 50 pour cent en poids de la source minØrale et de 1 a so pour cent an poids de l’acide comestible clans une 

45 solution aqueuse; et clans 
lequel la source minerale eat un hydroxyde mineral, un carbonate mineral, un oxyde mineral ou leurs melanges. 

2. ProcØdØ selon la revendication 1 dens lequel l’acide comestible eat l’acide citrique, I’acide lactique, l’acide acØtique, 
i’acide maiique, Vacide gluconique, lacide tartrique, l’acide fumerique, i’acide adipique, i’acide succinique, ’acide 

50 ascorbique, l’acide pliosphorique ou leurs mØlanges. 

3. ProcØdØ selon la revenclication 1 ou 2, clans lequel le complexe mineral est prepare en mØlangeant de 50 a 90 pour 
cent en poids d’acide lactobionlque, de S a 25 pour cent an poids de la source minØrale et de 2 b 20 pour cent en 
poids de iacide comestible clans une solution aqueuse. 

55 

4. ProcØdØ selon i’une quelconque des revendications 1 a 3, clans lequel le mineral est du calcium, du magnesium, 
du potassium, du sodium, du fer, du zinc, du cuivre, du chrome, du sCiCnium, du manganese ou leurs mØlanges, 
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5. ProcØdØ salon Pune quelconque des revendications 1 a 4, dans lequel le mineral set du calcium. 

6. Produit alimentaire ou boisson enrichis on minØraux comprenant de 0,2 A 20 pour cent en poids dun complexe 
mineral pouvant Øtre obtenu selon le procØdØ do l’une quelconque des revendicatioris de 1 5. 
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Figure 1 
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Figure 1 (cont) 
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Figure 1 (cont) 
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Figure 1 (cont) 
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS CREACIONES 

Radicación No. 04-17688 
Clasificación Internacional (IPC): A23L 2/02 y A23L 1/304. 
Concepto TØcnico No. 4101 

Como resultado del examen definitivo, realizado con fundamento en el articulo 48 
de la Decision 486 de la Comisiôn de Ia 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 Æcido IactobiOnico y mOtodo de usarlos para 
fortificaciOn mineral de productos alimenticios". 

La invenciOn se refiere a: 

ReMndicaciOn 1: MØtodo para preparar un complejo mineral de Æcido 
lactobiOnico que comprende Æcido lactobiônico, una fuente mineral y un Æcido 
comestible ; caracterizado por que el complejo mineral se prepara mezclando 
Æcido lactobiônico,  la fuente mineral y el Æcido comestible en una soluciOn acuosa 
y en donde el complejo mineral se prepara mezclando del 5 al 95% de peso de 
Æcido lactobiônico 1 a 50% de peso de una fuente mineral y 1 a 50% de peso de 
Æcido comestible en una soluciôn acuosa y en el que la fuente mineral es un 
hidróxido mineral , un carbonato mineral, un óxido mineral o mezclas de los 
mismos.. 

Reivindicaciones 2 a 6: El Æcido comestible es Æcido citrico, Æcido lÆctico, ªcido 
acØtico, Æcido mÆlico, Æcido glucOnico, ªcido tartàrico, Æcido fumàrico, âcido 
adipico, cido succinico, Æcido ascOrbico, âcido fosfôrico o mezclas de los 
mismos. El mineral es calcio, magnesio, potasio, sodio, hierro, come, cobre, 
cromo, selenio, manganeso o mezclas. 

ClasificaciOn Internacional de Patentes: A23L 2/02 y A23L 1/304. 

El solicitante realizO modificaciones al capitulo reivindicatorio las cuales fueron 
aceptadas y sobre dicho capitulo reivindicatorio modificado se preserita 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 TØcnica 
es la focha do presentaciOn de ía solicitud prioritaria la cual corresponde a! 28 
de Febrero del 2003. 
Teniendo en cuenta la fecha indicada se realizO la bsqueda en el estado de la 
tØcnica de documentos relacionados con la solicitud encontrØndose los 
siguientes documentos mØs relevantes: 

No DOCUMENTO TITULO FECHA DE 
PUBLICACION 

Dl JP 07-277991 Mineral absorption-stimulating agent 1995-10-24 
Procedimiento de obtenciOn de una 1983-10-14 

D2 ES 8406196 A solución inyectable a base de un 
complejo mixto de hierro fŁrrico 

polinuclear_y_electroneutro  
D3 US 5290,766 Cardioplegic Composition 1976-10-26 

4. EVALUACION DE LOS REQUISITOS DE PATENTABILIDAD 

4.1. Evaluación de NOVEDAD. 

La anterioridad Dl presenta un agente que estimula la absorciOn mineral; dicho 
agente contiene âcido lactobiônico como principio activo. Para este agente se 
observa un gran efecto que estimula la absorciôn de minerales requeridos por los 
organismos vivos; tales como calcio, hierro y magneslo. 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. El âcido lactobiOnico se puede formular en cualquier tipo de alimento; 
incluso en dulces o gomas de mascar. En la anterioridad Dl se presenta a manera 
de ejemplo la preparaciOn de una formulaciOn que contiene calcio, almidôn de 
maiz, celulosa cristalina, carboximetil celulosa de calcio y Æcido lactobiOnico. 
Como otro ejemplo se presenta una formulación para una bebida de jugo de 
frutas el cual incluye azücar, jugo de fruta, Æcido cItrico, âcido lactobiOnico, 
perfume y agua. 

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

4.2. Evaluación del NIVEL INVENTIVO 

La anterioridad D2 se encuentra presentando una formulaciôn para un compuesto 
inyectable la cual consta de Æcido Iactobiônico, dextrano, âcido acØtico. Se prefiere 
la utilización del Æcido Iactobiônico en lugar del contenido en dextrano completo. 
El Ætomo do hierro central de Øste complejo se une a ligandos lactobionato, 
acetato o hidrôxido. La esfera de coordinaciOn formada con varios ligandos 
asegura que so libera hierro in vivo en varias etapas a partir del complejo. Esto se 
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traduce en una absorciôn mªs prolongada y en menor toxicidad que las 
observadas con los preparados de uso comercial. 

En la anterioridad D3 se esta presentando una solución acuosa que proporciona 
funciôn cardiaca despuØs de un periodo de exposición a cardioplegia. Esta 
soluciôn contiene NaCl. KCI, Cad2; MgCl2, NaHCO3, D-Glucosa, L-aspartico y 
âcido Iactobiônico.  

Como se puede observar en las anterioridades citadas el Æcido Iactobiônico es 
conocido como un compuesto acomplejante de cationes minerales, el cual 
permite una liberaciôn 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 Æcido acØtico. 
La composiciOn presenta en la anterioridad D3 contiene sales provenientes de 

sodio, potasio y calcio, las cuales se encuentran acomplejadas con Æcido 
lactobiônico. En esta composiciôn tambiØn se encuentra Glucosa y âcido 
aspartico. Esta soluciôn es utilizada para la recuperación de la funciôri 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 tØcnica ya que el efecto acomplejante del Æcido 
lactobiônico es conocido por lo que es posible conocer los ligandos que pueden 
hacer parte del complejo entre ellos los minerales, los cuales presentarÆn mayor 
biodisponibflidad que al encontrase en su forma fibre. Por 10 tanto la solicitud 
carece de nivel inventivo. 

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

No DOCUMENTO REIVINDICACIONES REQUITO QUE 
AFECTADAS AFECTA 

- Dl JP 07-277991 1 a6 NOVEDAD 
NIVEL 

D2 ES 64(6196 A I a 6 INVENTIVO 
NIVEL 

D3 US 5,90,766 1 a 6 INVENTIVO 

5. Respuesta a lca3 argumentos del solicitante: 

El mØtodo que se presenta en la reivindicaciôn 1 no muestra caracteristicas 
tØcnicas por medio de las cuales se pueda diferenciar de una mezcla 
convencional de principios activos. Por 10 tanto, la anterioridad Dl afecta la 
novedad de la soIktud ya que en ella se presenta la mezcla del Æcido lactobiônico 
con calcio en sol iciOn acuosa (folio 119) de igual forma que en la solicitud. Por 
su parte, la anterlo idad Dl se encuentra presentando a manera de ejemplos las 
mezclas de Æcido 3ctobi6nico con diferentes mezclas minerales (folio 120), asi 
como estudios e los cuales se observa una mayor absorciOn de calcio y 
magnesio al adicior 3r a la composiciOn Æcido IactobiOnico. 

Por su parte, la cor binaciOn de los documentos D2 y D3 afecta el nivel inventivo 
de la composición presentada ya que en dichas anterioridades se presentan 
mezclas de ªcido lactobiOnico con minerales y âcido lactobiOnico con Æcido 
acØtico; par 10 qe en estos documentos se presentan los componentes 
principales de la coriposiciOn de la solicitud; asI se demuestra que los complejos 
de Æcido lactobiOnic con minerales y Æcidos orgânicos se conocen en el estado 
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del arte; por lo que una persona de nivel medjo versada en la materia preparar la 
composición de la solicitud. 

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

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