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SOLID LACTULOSE

Description

" The present invention is concerned with a method
for the preparation of water-free crystalline lactulose.
Lactulose is a carbohydrate which can be obtained
by isomerisation of lactulose, which is usually carried out
under alkaline conditions in aqueous solutions.

- The compound has been proven to be pharmaceu-
tically applicable due to its regulatory effect on the intes-
tinal' bacterial flora, particularly in portal systemic
encephalopathy and dietary treatment of newborns.

Lactulose is prepared as a syrup which after purifi-
cation can be administered. it would be more convenient,
however, to provide a suitable dry form of lactulose,
‘which ‘e.g. can be packed in unit doses. The require-
ments for such a dry lactulose preparation are stability,
high purity, absence of hygroscopicity.
~ Several dry forms of lactulose have been prepared.

These can be classified according to the following

“main types:

- lactulose on solid carriers; suitable solid carriers for

this purpose are vegetable fibers on which a lactu-
lose syrup is applied (e.g. by spray-drying) or an
adsorbent such as diatomaceous earth, adsorptive
kaolin, activated lignin, adsorbent synthetic resin or
active charcoal; :

-  amorphous lactulose which may be obtained by

- accelerated or slow cooling of a concentrated syrup
of lactulose, by spray-drying of the syrup, by cara- -
melising of the syrup, or by drying lactulose foam;

- crystalline lactulose, which is generally obtained by
crystallizing the sugar from an alcoholic solution. A
serious draw-back of this type of solid lactulose is its
content of organic solvent (generally methanol) in
the crystals. - .

Lactulose may also be crystallized from an aqueous
solution.
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According to the Japanes Patent publication No. 61-
104800 solid lactulose is prepared by concentration of a
lactulose solution of more than 60% solid matter ata tem-
perature between 60 and 110°C, subsequent addition of

and thorough mixing with lactulose crystals to make up

a final concentration of 94-98% and aging of the mixture
at 35-70°C as long as required for complete solidification
of the lactulose, typically for some 12-18 hours. In order
to obtain a crystal-containing powder the solid lactulose
should be broken up in an additional milling treatment.
In the European Patent publication No. 0 318 630 a
- very lengthy method is described wherein lactulose is
crystaliized at a temperature between 5 and 40°C. Apart

from the lengthy procedure, up to 60 hours, another dis- -

advantage is the low yield of the crystalline product (less
than 70% of the lactulose present in the solution actually
crystallizes).

The present invention provides a fast. method to
completely convert the lactulose present in aqueous
solution or suspension into a crystalline powder in a sin-
gle preparation step, by reduction of the water content
by evaparation, optionally in the presence of seed crys-
tals. '

According to the present invention the methed i§
characterized in that the reduction of the water content
by evaporation is carried out simultaneously with contin-
uous mixing and is continued until the total of the material
is converted into a powder.

The resulting powder completely consists of water-
free lactulose and is non-hygroscopic.

The seed crystals which can be used preferably are
composed of crystal-water-free lactulose. '

The starting solution may have a low lactulose con-
centration which is increased during the process of
reduction of the water content by evaporation and con-
tinued stirring. This reduction of the water content by
evaporation preferably takes place under reduced pres-
sure, in particular at a pressure of less than 200 mbar,
more in particular at less than 100 mbar. The lactulose
content based on total dry substance preferably can be
at least 80% and more in particular can be at least 95%.
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The optional addition of seed crystals should take
place at a concentration and temperature where no sub-
stantial dissclution of the crystals takes place, preferably
at a dry substance content in the solution of between
80% and 95%. If the starting solution already meets this
latter requirement, the seed crystals may be. present
from the very outset.

The amount of seed crystals added depends on the
product temperature and is also related to the content of
dry substance in the lactulose solution.

Advantageously the content of seed crystals may
amount to at least 1% of the total of dry constituents,
preferably 1 - 5%. During the reduction of the water con-
tent by evaporation the product temperature should be
maintained below the decomposition temperature of the
lactulose, and preferably should not exceed 70-80°C.

During the process the. viscosity of the material
increases dramatically, especially at the onset of the
crystallization process. Therefore, a very powerful mix-
ing equipment is required.

The reduction by evaporation and simultaneous mix-
ing is continued until the total of the material is converted
into a powder, and preferably until the water content is
less than 1% by weight.

The crystalline lactulose powder prepared accord-
ing to the present invention can be used for pharmaceu-
tical purposes either in the form of a pharmaceutical
composition or in the form of a food product, either for
human or for veterinary applications. -

EXAMPLE

- Crystallization of lactulose

50 kg of lactulose syrup of an initial lactulose con-
centration of 65.3% by weight was concentrated in a dry-
ing equipment type MZA100 (Riniker) at reduced
pressure lower than 0.2 bar (absolute) at a temperature
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less than 6Q°C until a concentration of approximately
85% by weight, which took 100 minutes.

The solution so obtained was seeded with 2.4 kg of
crystalline lactulose and the concentration by evapora-
tion was continued for ancther 40 minutes at 65-70°C.
The end product was a white powder with a water content
of .8%.
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Claims

1. Method for the preparation of water-free crystalline
lactulose by reduction of the water content by evap-
oration of an aqueous lactulose solution or lactuicse
suspension, optionally in the presence of seed crys-
tals, characterized in that the reduction by evapora-
tion is carried out simuitaneously with continuous
mixing and is continued until the total of the material
is converted into a powder. '

2. Method according fo claim 1, wherein the reduction
by evaporaticn takes place under reduced pressure.

3. Method according to claim 1-2, wherein the reduc-
tion by evaporation is continued until the water con-
tent is less than 1 % bv weight.
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The present invention is concerned with a method for the
preparation of crystal-water-free crystalline lactulose by
subjecting an ageous solution or suspension of lactulcse
to simultaneous reduction of the water content by
evaporation and continuous stirring, optiohally in the
presence of seed crystals, until a free-flowing solid
powder is obtained. |



