
EP 0 436 110 B1 Description This invention relates to pancreatin
preparations. These are employed in human and veterinary medicine in
various presentations. They serve to eliminate or improve enzyme
deficiencies, often caused by 5 pathological changes to the pancreas, which
may seriously affect the digestive processes. The active substance used in
such preparations is particularly pancreatin, which is obtained from the
pancreas of pigs. Pancreases removed after slaughter are deep-frozen as
quickly as possible, collected together, crushed, treated with additives to
stabilize enzymes, if necessary undergo maturing processes, and are finally
defatted and dehydrated. If desired, inactive fibrous tissue can also be
removed from the glands during the 10 course of processing, and thus an
enzyme-rich pancreatin concentrate may be produced. Basically, either
dehydration (e.g. lyophilisation) may take place carefully and defatting
may follow using an organic solvent, or the fat and water can be removed
together using a solvent or a solvent mixture. In all cases, an unshaped
product which is moist with solvent, hereinafter called pancreatin pulp, is
obtained, and this must then be dried carefully. Size reduction then
follows (e.g. grinding) and/or shaping in a dry (e.g. compacting) 15 or wet
state (e.g. extruding, granulating, pelletting), in subsequent steps which
finally lead to a pancreatin product of the desired quality, from which a
particular form for administration may be prepared. Desired pancreatin
qualities accordingly include the capability to form a powder or granulate
(e.g. compactate). Desired finished forms for administration include
gastric-juice-resistant tablets, dragees or capsules, as well as
gastric-juice-resistant particles. Such end products and processes for
their production 20  are described for example in EP 0184754, EP 0021129 or
DOS 2626109. Document FR-A-2313916 discloses the granulation of proteolytic
enzymes with binder, desintegrant and stabilizer. Preferably, the finished
forms for administration should satisfy the following criteria: - high
enzyme content 26    - resistance to gastric juices - capability to
disperse as widely as possible over the whole stomach - rapid release of
enzyme activity in the small intestine, and - inexpensive method of
preparation carried out under mild conditions. This ideal cannot easily be
realised, since the number of required processing steps previously used not
so only gives rise to considerable costs, but also often leads to a
substantial enzyme loss. In addition, contact with the easily dust-forming
pancreatin requires protective measures for personnel to counteract the
aggressive effect of the product on the skin and mucous membrane, and to
avoid allergies. Addition of binding and lubricating agents in the final
product is sometimes necessary. We have now found that a pancreatin mass,
e.g. pancreatic pulp, which is already defatted and 35 dehydrated, but is
still moist with solvent, such as that remaining in lump-form or paste-form
following the extraction with organic solvents, or wetted pancreatin
concentrate or powder may be surprisingly converted directly to a very
acceptable galenic form. In a first aspect the present invention provides a
process for the production of pancreatin spherical particles which
comprises (i) rotating a pancreatin mass moist with solvent around a first
axis, and (ii) 40 simultaneously reducing the size of the mass by knives
rotating around a second axis, whilst some of the solvent is removed, the
first and second axes being at an angle to one another, and either (a) the
axes are perpendicular or substantially perpendicular to each other or (b)
the arrangement is such that the mass undergoes a rolling motion.
Preferably the two axes are perpendicular or substantially perpendicular to
each other. Preferably the first 45 axis is vertical or substantially
vertical. Conveniently the second axis is horizontal or substantially
horizontal. In a preferred embodiment the pancreatic mass is rotated
horizontally around the knives. Preferably the distance between the two
axes is at least the radius of the knives. In accordance with the invention
the pancreatin mass undergoes short treatment in a so-called "cutter" prior
to the final drying. Cutters are devices which are used in the foodstuff
industry to reduce in size 50 pieces of meat to  a pulp. These machines may
have of a set of rapidly rotating knives, which set is in a 



similarly rotating vessel (or tray) containing the pulp to be cut. Thus,
the substances in the vessel are repeatedly exposed for short periods to
the cutting action of the knives. The degree of the size reduction can be
controlled very exactly by choosing the duration of rotation of the knives
and vessel. With conventional cutters, the axes of rotation of the vessel
and knives are identical or parallel. In accordance 55 with the invention,
preferably a cutter is used, in which the axis of rotation of the vessel
and the axis of rotation of the stirring arm with knives are perpendicular
(or substantially so) to each other. In the process of the invention
because of the angle of the axes, not only a size reduction takes place,
but also a rolling motion may take place which generates the spherical
particles. 2    EP 0 436 110 B1 A preferred cutter used in accordance to
the invention may comprise a rotating vessel to carry the pancreatin mass.
A perpendicular arm has removable curved knives, e.g. 3 to 6 knives. The
distance between the rotation axis of the vessel and the axis of the knives
may be at least the radius of the rotating knives. With this arrangement of
the two axes, there is not only the expected effect of size reduction, but
at 5  the same time a rolling effect is provided which results in spherical
particles, the size and surface constitution of which are controllable. The
cutter is preferably made out of stainless steel. The cutter has for
example a content of 10 to 500 litres, preferably about 50 to 150 litres.
The rotational speed of the vessel and the rotating knives may be
adjustable in a typical machine. Thus there may be a multi-stage speed
adjustment, for example 2 or 3 10 steps. The rotational speed of the vessel
may be from e.g. 9 to 18 rpm, and the rotational speed of the rotating
knives is from e.g. 400 to 3000 rpm. The cutter is for example mounted in a
vacuum chamber. For the process of the invention, e.g. as described in the
Examples hereinafter, a vacuum of about 1000 to 100 mbar is preferably
applied. After the process is finished, the vacuum is preferably removed in
order to aerate and homogenize the 15 product. Cutters of this type are for
example described e.g. by H.A. Leniger and W.A. Beverloo "Food process
engineering", D. Reidel Publishing Company, Dordrecht, Holland, 1975, at
page 185. When a pancreatin mass which is still moist with a solvent (e.g.
moist with acetone containing water) undergoes treatment in such a cutter,
even after a short (3-30 minutes) treatment time for breaking up the 20
mass, the formation of spherical particles (pellets) may be surprisingly
observed. Any appropriate solvent may be used, but most preferably at least
some water is present, e.g. amounts from 5 to 20% by volume. The diameter
thereof gradually decreases in time and can be stopped at a desired size.
Upon continued size reduction, the spherical particles formed may be
further reduced in size, and the result may be a powdery, partly fibrous
material. This, after a short treatment time, may be restored to a larger
sized 25 particle form by adding an organic solvent, preferably acetone, or
the material can be further processed as a powdery product. During
treatment in the cutter, much of the solvent contained therein may be
simultaneously evaporated due to the energy employed, with the result that
the spherical particles formed are obtained in substantially dry and solid
form. The use of a vacuum cutter facilitates control of this part of the
process. 30     The particles obtained by the above-described process may
be subsequently completely dried in a conventional device e.g. a conical
vacuum drier or a fluidised bed drier without materially changing its
shape. Dust-forming material may be removed by a sieve, and if necessary
classification according to particle size may be undertaken. For subsequent
galenic use, the particles thus obtained have a very favourable bulk
density, and good 35 pourability. Depending on the desired usage, soft
particles with low bulk density may be produced, or if desired hard,
mechanically more stable particles with a higher bulk density may be
produced. 



In a further embodiment of the invention pancreatin concentrates which are
moist with a solvent, such as are obtained by carrying out a fibre
separation step as described above, are treated by the process of 40 the
invention in a vacuum cutter, into similarly spherical, mechanically stable
particles. The inventive process requires a procedure of only a few minutes
additional to the normal technical process of drying pancreatin or
pancreatin concentrates, yet renders unnecessary any subsequent,
complicated, often high-loss shaping operation for galenic formulation,
which operation is also unpleasant for the operating personnel. 45     For
filling into capsules, the particles should have the highest bulk density
possible, so that the highest enzyme dose possible may be administered in
the capsule. In an embodiment of the process according to the invention,
particles with a bulk density (i.e. density of freshly shaken material) of
more than 0.6 g/ml e.g. up to 0.9 g/ml may be obtained by adding water
prior to size reduction, and then drying, e.g. in a conical vacuum drier.
50     Furthermore, already dry particles with a low bulk density, which
have been prepared by the process according to the invention, may be
converted by the process according to the invention into a dry granulate
with a high bulk density by treating with water or with mixtures of water
and organic solvents - preferably acetone. Similarly particles with a high
bulk density may be produced from an already dry pancreatin powder, by 55
wetting with organic solvents - preferably acetone - and water, in a
(vacuum) cutter and (vacuum) drier. Particles thus prepared show only
slight reduction in enzymatic activity, despite their treatment with water,
but are notable for their bulk densities of more than 0.6 g/ml, their
spherical shape and their smooth surface. The product thus obtained is
particularly suitable for coating with a gastric-juice-resistant coating. 3
EP 0 436 110 B1 The resultant particles with their smooth surface, which
are prepared according to the invention, are suitable for direct coating
with a gastric-juice-resistant film. The filming of pancreatin products,
e.g. tablets or pellets, is difficult. In the literature, processes are
described which involve several working steps and are time-consuming. The
particular problem of filming is 5  attributed to the lability of the
enzymes, the porous structure of the surface and the stability of the film
coatings. In EP 0021129, a process is described in which pellets produced
by extrusion are treated with a solution of polyvinylpyrrolidone, a
synthetic binding agent, and optionally polyethylene glycol 6000 to produce
smoothed pellets. Only these modified pellets can be coated with a solution
of the film-forming 10 material in an organic solvent mixture. The use of
organic solvents is however limited for ecological reasons. In EP 0184754,
a process is described in which pancreatin products are given one or
several covering layers, and are only then coated with
gastric-juice-resistant layers. Coating is time-consuming. The dragees
obtained have a high proportion by weight of filler, so that the enzyme
content in the finished dragee Is 15 relatively low. In EP 0166315,
micro-tablets are prepared from pancreatin powder in a technologically
complicated process. These micro-tablets may have a gastric-juice-resistant
film covering. In the process according to the invention, the
gastric-juice-resistant filming of the pancreatin particles may be carried
out without special pre-treatment, with, in particular, aqueous solutions
of film-forming materials. The proportion by weight of the covering
material in the finished product should be kept as low 20  as possible.
Because of the spherical shape and resultant smaller surface, and also
because of the especially smooth surface, resistance to gastric juices may
be attained with a coating of only circa 15% the particle weight, while
previously higher amounts were necessary. Upon filling into capsules, this
small coating and the high bulk density provide a high enzyme dosage per
capsule. Thus the process of the invention requires a small number of
production steps, especially drying steps, yet provides a higher 



25 specific activity (units per mg) than with comparable products. In a
further aspect the invention accordingly provides spherical pancreatin
particles having a smooth surface and having a diameter of 0.3 to 4 mm,
free from added binder. The pancreatin particle is thus free from binders,
e.g. polyvinylpyrrolidone or polyethylene glycol. Preferably the particle
is free or substantially free from non-natural excipients such as
lubricants. The pancreatin will of course contain natural products 30
associated with pancreatin preparation e.g. natural enzymes, natural
mineral salts and fat. In another aspect the invention provides a
pharmaceutical composition produced from pancreatin particles according to
the invention e.g. gastric juice resistant pancreatin particles coated with
a gastric juice resistant film the weight of which is less than 50 per cent
of the uncoated particle. Filming may be carried out for example as
follows: 35 The pellets produced according to the invention, with a smooth
surface and a grain size of 0.3 - 4 mm (preferably 0.8 - 2.5 mm in
diameter), are coated with an aqueous or organic solution of film-forming
materials in commercial high-temperature filming or fluidized bed devices.
The gastric-juice-resistant film- forming materials may be conventional
excipients such as cellulose acetate phthalate, hydroxypropyl
methylcellulose phthalate, polyvinylacetate phthalate and copolymers based
on methacrylic acid and esters 40 thereof (e.g. the brand Eudragit). In
order to attain the necessary film elasticity, softeners may be added, such
as a citric acid ester (e.g. the brand Citroflex), polyethylene glycol,
dibutyl phthalate, 1,2-propylene glycol, in quantities of 5-30%, based on
the film-forming material. To prevent undesirable agglomeration during the
filming process, known separating agents can be added to the film
suspension, such as talc, magnesium stearate, calcium triphosphate and the
like. The amount of gastric-juice-resistant film coating 45 may be 5-50%,
preferably 10 - 30% e.g. 10-20% of the pancreatin weight, i.e. the weight
of the uncoated particles. To improve stability in storage, it may be
desired to prevent direct contact between pancreatin and
gastric-juice-resistant coating. With this in mind, the pancreatin
particles may have a layer between the coating and pancreatin consisting
e.g. of cellulose derivatives, such as hydroxypropyl cellulose, hydrox- 50
ypropyl methylcellulose or methylcellulose. The gastric juice resistance of
the gastric-juice-resistant pancreatin particles according to the invention
may correspond to the requirements of the European Pharmacopeia. The enzyme
activity remains complete upon incubation in hydrochloric acid pH 1 at 37
[err] C for 2 hours. Upon reaching the physiological pH value of the
duodenum, the enzymes are released rapidly and completely from the
particles. The gastric-juice- 55 resistant film cited particles produced in
the examples meet these requirements. The following Examples illustrate the
invention without limiting its scope. Furthers details on characteristics
of excipients as described herein may be obtained from manufac- turer's
brochures and standard reviews, e.g. H.P.Fiedler, Lexikon der Hilfstoffe
fuer Pharmazie, Kosmetik, 4    EP 0 436 110 B1 und angrenzende Gebiete,
Aulendorf, 3rd Edition 1989 and Handbook of Pharmaceutical Excipients,
American Pharmaceutical Association and the Pharmaceutical Society of Great
Britain, 1986. EXAMPLE 1: Preparation of particles with a low bulk density
and soft surface: 5 4000 1 of acetone are added to 1000 kg of pancreas pulp
and stirred for about one hour in a extraction vessel of 8000 I content.
The mixture is then centrifuged and the residue twice undergoes treatment
in the same way, each time with 3000 1 of acetone. After centrifuging
again, the acetone-moist solid panceatin pulp is dispersed in ten equal
portions for about 17 minutes in the tray of a vacuum cutter (supplied by
e.g. 10  Kraemer & Grebe, 3562 Wallau/Lahn, Federal Republic of Germany) of
ca. 120  content. The rotational speed of the tray is 18 rpm, and the
rotational speed of the rotating knives is 2965 rpm. The mass is
transformed into spherical particles of ca. 0.3 to 1.0 mm diameter. The
vacuum is then removed and the 



particles treated for a further 5 minutes in the cutter. Afterwards the
product is dried in a double cone vacuum drier. 15     The resultant dry
pancreatin particles are obtained in a yield of 206 kg and has the
following analysis: content of lipase:    56.9 FIP Units/mg amylase:
45.4 FIP Units/mg 20          activated protease:  3.39 FIP Units/mg f at:
0.7% drying loss:      1.9 % bulk density:     0.41 g/ml grain size:
80 % between 0.35 and 0.85 mm 25 The material corresponds to the
requirements of the Eur. Pharm. and can be used directly for galenic
processing, especially for pressing into tablets. EXAMPLE 2: Preparation of
particles with a higher bulk density and medium-hard surface: 30 1000 kg of
pancreas pulp is subjected to acetone extraction three times, as described
in Example 1. The acetone-moist pancreas pulp obtained after the last
separation step is dispersed in ten equal portions into the tray of the
above described vacuum cutter, mixed with 1.0 I of water per portion, and
shaped into spherical particles under vacuum for ca. 12 minutes. After
further treatment in the cutter - ca. 18 minutes 35 without vacuum - the
product is dried in a double cone vacuum drier. The resultant dry
pancreatin product is obtained in a yield of 207 kg, and has the following
analysis: content of lipase:    55.3 FIP Units/mg 40
amylase:          40.9 FIP Units/mg activated protease:  3.39 FIP Units/mg
fat:              1.4% drying loss:      2.1 % bulk density:     0.51 g/ml
45                       grain size:       80 % between 0.30 and 0.85 mm
The product corresponds to the Eur. Pharm. and can be used directly for
galenic processing, especially for filling capsules and also for pressing
into tablets. 50  EXAMPLE : Preparation of particles from pancreatin
concentrate: The pancreatin concentrate pulp, which is moist with solvent
and has been prepared by the conven- tional processes, is introduced in ca.
40 kg portions into the vacuum cutter described in Example 1. 0.5 1 of
water is added per litre volume of the tray, and shaping into spherical
particles is undertaken over 15 55  minutes under vacuum in the cutter. For
a further 5 minutes, the product is aerated without vacuum in the cutter,
and is subsequently dried in a double cone vacuum drier. The resultant
pancreatin dry particle concentrate corresponds in bulk density, grain
size, fat and drying loss to the products listed in Examples 1 and 2, but
the enzyme activity is higher, as expected with a 5    EP 0436 110 B1
concentrate. The product may be used directly, without further treatment,
for galenic processing. EXAMPLE 4: Preparation of particles with a high
bulk density and hard, smooth surface: 5     1000 kg of pancreas pulp is
subjected to acetone extraction three times, as described in Examples 1 and
2. The acetone-moist pancreas pulp obtained after the last separation step
is introduced in ten equal portions into the described vacuum cutter, mixed
with 2.5 1 of water per portion, and shaped into spherical particles under
vacuum for ca. 12 minutes. After further treatment in the cutter - ca. 18
minutes without vacuum - the particles are dried in a double cone vacuum
drier. 



10     The resultant dry pancreatin product is obtained in a yield of 210
kg, and has the following analysis: content of 1ipase:    49.4 FIP Units/mg
amylase:           44.8 FIP Units/mg 15                        activated
protease:  3.14 FIP Units/mg f at:  1.5 % drying loss:       2.9 % bulk
density:     0.71 g/ml grain size:        80 % between 0.5 and 1.5 mm The
product corresponds to the requirements of the Eur. Pharm. and can be used
without further processing for filling into capsules. Because of their
smooth surface, the particles are especially suitable for covering with
gastric-juice-resistant coatings. 25 EXAMPLE 5: Preparation of particles
with a high bulk density and hard, smooth surface, from particles having
low bulk density. Pancreatin particles, produced in analogous manner to the
process described in Examples 1 and 2, are sieved and the fine portions of
less than 1.2 mm are separated. 20 kg of this coarse granulate thus
obtained 30 are introduced to the described vacuum cutter, and sprayed with
3.5 1 of water using an atomizer nozzle at a low rotational speed of vessel
and knives. After mixing for 15 minutes, the particles which are moist with
water is introduced into a double cone vacuum drier, in which 60 1 of
acetone is present, and dried. The acetone prevents a drastic increase in
bacterial count and considerable reduction in enzyme activity. The
reduction in lipase activity is max. 10 %, and in amylase activity It is
max. 5 %. 35     The resultant, coarse-grained particles have the following
analysis, the analysis of the starting particles being placed in
parentheses for comparison:- content of lipase:    45.8 (50.7) FIP Units/mg
40                        amylase:           39.4 (41.7) FIP Units/mg
activated protease:  3.47 (3.49) FIP Units/mg fat:               0.4 (0.7)
% drying loss:       2.3 (2.4) % bulk density:     0.62 (0.42) g/ml 45
grain size:        90 % between 1.2 and 2.0 mm The product corresponds to
the Eur. Pharm. and can be used directly for galenic processing -
preferably for filling into capsules. Because of its physical properties,
it is especially suitable for covering with gastric-juice-resistant
coatings, as with the product described in Example 4. 50 EXAMPLE 6:
Preparation of particles from dried pancreatin powder and/or dried powdery
enzyme concentrate: 15 kg of pancreatin powder and 5 kg of powdery
pancreatin enzyme concentrate are dispersed in the 55 tray of the cutter
described in Example 1, and mixed with 20 1 of acetone and 1 I of water.
The acetone- moist pulp is shaped into spherical particles in the vacuum
cutter, as described in Example 2, and dried in a double cone vacuum drier.
The dry product which is produced without loss of yield is obtained with
the following analysis: 6    EP 0436 110 B1 content of lipase:    49.1 FIP
Units/mg amylase:           40.5 FIP Units/mg activated protease:  2.20 FIP
Units/mg fat:               0.5 % drying loss:       3.3 % 



bulk density:      0.47 g/ml grain size:        80 % between 560 and 1150
[err] 10     The enzyme losses are comparable with the losses in the
process described in Example 5. The product corresponds to the Eur. Pharm.
and can be used directly for galenic processing, especially for pressing
into tablets. EXAMPLE 7: Preparation of gastric-Julce-resistant pellets 15
1. 500 g of pancreatin particles are covered with a gastric-juice-resistant
film in a fluidised bed appliance (Aeromatic, size 1) using a solution
consisting of: 20                               Eudragit L30 D
278.0 g Triethyl citrate (Citroflex 2)    16.7 g water
261.3 g The gastric-juice-resistant pancreatin particles thus obtained have
a coating of 20 % by weight of 25    pancreatin (17% by weight of
particles). 2. 8,000 g of pancreatin particles are covered with a
gastric-juice-resistant film in a fluidized bed plant having a modified
film coating unit (GLATT WSG 15) using a solution of: hydroxypropylmethyl
cellulose phthalate (HP 55)   1,230 g dibutyl phthalate
370 g methanol                                    7,900 g methylene
chloride                          5,500 g 35    3. 8,000 g of pancreatin
particles are firstly pre-coated in a fluidized bed plant having a
spray-granulating unit (GLATT WSG 15) using a solution of: Methylcellulose
(brand Methocel E 15)    180 g 40                          talc
40 g water                              3,000 g and then covered with a
gastric-juice-resistant film, using a solution of: 45
Polymethacrylate (brand Eudragit L 100-55)   1,600 g sodium hydroxide 1 N
541 g polyethylene glycol 6000                 320 g water
8,200 g talc                                    350 g. 50 Claims Claims for
the following Contracting States: AT, BE, CH, DE, DK, FR, GB, IT, LI, LU,
NL, SE 55 1. A process for the production of pancreatin spherical particles
which comprises (1) rotating a pancreatin mass moist with solvent around a
first axis, and (ii) simultaneously reducing the size of the mass by knives
rotating around a second axis whilst some of the solvent is removed, the
first and second axis 7    EP0436 110B1                          *  C L  M
S  * content of lipase:    49.1 FIP Units/mg amylase:          40.5 FIP
Units/mg activated protease:  2.20 FIP Units/mg fat:              0.5 %
drying loss:      3.3 % bulk density:     0.47 g/ml grain size:       80 %
between 560 and 1150 [err] 



10     The enzyme losses are comparable with the losses in the process
described in Example 5. The product corresponds to the Eur. Pharm. and can
be used directly for galenic processing, especially for pressing into
tablets. EXAMPLE 7: Preparation of gastric-juice-resistant pellets 15 1.
500 g of pancreatin particles are covered with a gastric-juice-resistant
film in a fluidised bed appliance (Aeromatic, size 1) using a solution
consisting of: Eudragit L 30 D          278.0 g 20
Triethyl citrate (Citroflex 2)    16.7 g water                    261.3 g
The gastric-juice-resistant pancreatin particles thus obtained have a
coating of 20 % by weight of 25    pancreatin (17% by weight of particles).
2. 8,000 g of pancreatin particles are covered with a
gastric-juice-resistant film in a fluidized bed plant having a modified
film coating unit (GLATT WSG 15) using a solution of: hydroxypropylmethyl
cellulose phthalate (HP 55)   1,230 g 30                      dibutyl
phthalate                            370 g methanol
7,900 g methylene chloride                         5,500 g 35    3. 8,000 g
of pancreatin particles are firstly pre-coated in a fluidized bed plant
having a spray-granulating unit (GLATT WSG 15) using a solution of:
Methylcellulose (brand Methocel E 15)    160 g talc
40 g water                          3,000 g and then covered with a
gastric-juice-resistant film, using a solution of: 45
Polymethacrylate (brand Eudragit L 100-55)   1,600 g sodium hydroxide 1 N
541 g polyethylene glycol 6000                320 g water
8,200 g 50                       talc
350 g. Claims Claims for the following Contracting States: AT, BE, CH, DE,
DK. FR, GB, IT, LI, LU, NL, SE 55 1. A process for the production of
pancreatin spherical particles which comprises (i) rotating a pancreatin
mass moist with solvent around a first axis, and (ii) simultaneously
reducing the size of the mass by knives rotating around a second axis
whilst some of the solvent is removed, the first and second axis 7    being
at an angle to one another, and either (a) the axes are perpendicular or
substantially perpendicu- lar to each other or (b) the arrangement is such
that the mass undergoes a rolling motion. 2. A process according to claim 1
carried out, at least initially under a vacuum. 5 3. A process according to
claim 1 or 2 wherein the pancreatin mass is moist with acetone containing
water. 4. A process according to claim 1,2 or 3 wherein the pancreatin mass
is produced by extraction from 10     pancreatin with an organic solvent
and used further directly as such. 5. A process according to any one of
claims 1 to 4 wherein the pancreatin mass is produced by wetting a
pancreatin powder. 15  6. A process according to any preceding claim
wherein the particles are subsequently dried. 



7. A process according to claim 6 wherein the particles are coated with a
gastric juice resistant film. 8. A spherical pancreatin particle free from
added binder produced by a process as claimed in any 20    preceding claim.
9. A spherical pancreatin particle having a smooth surface and having a
diameter of from 0.3 to 4 mm produced by a process as claimed in any
preceding claim. 25 Claims for the following Contracting States: ES, OR 1.
A process for the production of pancreatin spherical particles which
comprises (i) rotating a pancreatin mass moist with solvent around a first
axis, and (ii) simultaneously reducing the size of the mass by knives
rotating around a second axis whilst some of the solvent is removed, the
first and second axis 30     being at an angle to one another, and either
(a) the axes are perpendicular or substantially perpendicu- lar to each
other or (b) the arrangement is such that the mass undergoes a rolling
motion. 2. A process according to claim 1 carried out, at least initially
under a vacuum. 35  3. A process according to claim 1 or 2 wherein the
pancreatin mass is moist with acetone containing water. 4. A process
according to claim 1,2 or 3 wherein the pancreatin mass is produced by
extraction from pancreatin with an organic solvent and used further
directly as such. 40 5. A process according to any one of claims 1 to 4
wherein the pancreatin mass is produced by wetting a pancreatin powder. 6.
A process according to any preceding claim wherein the particles are
subsequently dried. 45 7. A process according to claim 6 wherein the
particles are coated with a gastric juice resistant film. PatentansprUche
PatentansprUche ftr folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GIB
IT, Li, LU, NL, SE 50 1. Ein Verfahren zur Herstellung von kugelfdrmigen
Pankreatinteilchen gekennzeichnet durch (i) Rotieren einer feuchten
Pankreatinmasse zusammen mit elnem Losungsmittel um eine erste Achse und
(ii) gleichzeitige Verkleinerung der Gr6sse der Masse mit Hilfe von Messem
die um eine zweite Achse rotieren, wihrend ein Tell des L6sungsmittels
entfernt wird, wobel die erste und die zweite Achse 55     zueinander in
einem Winkel stehen und entweder (a) die Achsen senkrecht oder im
wesentlichen senkrecht zueinander angeordnet sind oder (b) die Anordnung so
ist, dass die Masse einem Wickelef- fakt unterworfen wird. 8    *EP
04386lOBl                       *   c   L   M   S !* 2. Ein Verfahren
gemass Anspruch 1 dadurch gekennzeichnet, dass es zumindest anffinglich
unter Vakuum durchgefUhrt wird. 3  Ein Verfahren gemass Anspruch 1 oder 2
dadurch gekennzeichnet, dass die Pankreatinmasse mit 6      Wasser
enthaltendem Aceton angefeuchtet wird. 4. Ein Verfahren gemass Anspruch 1,2
oder 3 dadurch gekennzeichnet, dass die Pankreatinmasse durch Extraktion
aus Pankreatin mit einem organischen Losungsmittel erhalten und als solche
direkt weiter- verwendet wird. 10 5. Ein Verfahren gemass einem der
Anspr(che 1 bis 4 dadurch gekennzeichnet, dass die Pankreatinmas- so durch
Anfeuchten eines Pankreatinpulvers hergestellt wird. 6. Ein Verfahren
gemass einem  der vorhergehenden Ansprlche dadurch gekennzeichnet, dass die
16     Tellchen anschliessend getrocknet werden. 7. Ein Verfahren gemass
Anspruch 6 dadurch gekennzeichnet, dass die Teilchen mit einem magensaftre-



sistenten Film Oberzogen werden. 20  &  Ein kugelformiges
Pankreatinteilchen das frei von zugesetztem  Bindemittel !St hergestellt
gemass einem, in einem der vorher-gehenden AnsprUche beanspruchten,
Vefahren. 9. Ein kugelformiges Pankreatinteilchen mit glatter Oberflche und
einem Durchmesser von 0.3 bis 4 mm hergestelit gemgss einem, in einem der
vorhergehenden AnsprUche beanspruchten, Verfahren. 25 Patentansprlche fUr
folgende Vertragsstaaten: ES, GR 1. Ein Verfahren zur Herstellung von
kugelformigen Pankreatinteilchen gekennzeichnet durch (i) Rotieren einer
feuchten Pankreatinmasse zusammen mit einem Losungsmittel urn eine erste
Achse und (ii) 30     gleichzeitige Verkleinerung der Grosse der Masse mit
Hilfe von Messern die um eine zweite Achse rotieren, w~hrend ein Teil des
Ldsungsmittels enffemt wird, wobei die erste und die zweite Achse
zueinander in einem Winkel stehen und entweder (a) die Achsen senkrecht
oder im wesentlichen senkrecht zueinander angeordnet sind odor (b) die
Anordnung so ist, dass die Masse einem Wickelef- fekt unterworfen wird. 36
2. Ein Verfahren gem~ss Anspruch 1 dadurch gekennzeichnet, dass es
zumindest anfanglich unter Vakuum durchgefflhrt wird. 3. Ein Verfahren
gemass Anspruch 1 oder 2 dadurch gekennzeichnet, dass die Pankreatinmasse
mit 40     Wasser enthaltendem Aceton angefeuchtet wird. 4. Ein Verfahren
gemass Anspruch 1,2 oder 3 dadurch gekennzeichnet, dass die Pankreatinmasse
durch Extraktion aus Pankreatin mit einem organischen L6sungsmittel
erhalten und als solche direkt weiter- verwendet wird. 45 5. Ein Verfahren
gemass einem der Ansprlche 1 bis 4 dadurch gekennzeichnet, dass die
Pankreatinmas- so durch Anfeuchten eines Pankreaiinpulvers hergestellt
wird. 6. Ein Verfahren gemass einem der vorhergehenden AnsprUche dadurch
gekennzeichnet, dass die 60     Teilchen anschliessend getrocknet werden.
7. Ein Verfahren gemass Anspruch 6 dadurch gekennzeichnet, dass die
Teilchen mit einem magensaftre- sistenten Film Oberzogen werden. 65    1
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* c   L   M   S * Revendlcatlons Revendlcatlons pour les Etats contractants
sulvants: AT, BE, CH, DE, DK, FR, 6B, IT, LI, LU, NL, SE 1. Un procedd de
production de particules sph~riques de pancreatine, qui comprend (i) la
mise en 5      rotation d'une masse de pancrdatine humidifi~e avec un
solvant autour d'un premier axe, et (ii) la r6duction simultanee de la
dimension de la masse a l'aide de couteaux tournant autour d'un second axe,
tout en 6liminant une partie du solvant, le premier axe et le second axe
formant un angle l'un par rapport a l'autre, et soit (a) les axes sont
perpendiculaires ou pratiquement perpendiculaires I'un par rapport I
l'autre, soit (b) la disposition est telle que la masse subit un mouvement
de roulement. 10 2. Un procdd4 selon la revendication 1, effectue, au moins
initialement, sous vide. 3. Un proc6d6 selon la revendication 1 ou 2, dans
lequel la masse de pancrdatine est humidifide avec de I'acktone contenant
de l'eau. 15 4. Un proc~d6 selon la revendication 1, 2 ou 3, dans lequel la
masse de pancrdatine est produite par extraction avec un solvant organique
a partir de la pancrdatine et eat ensuite utilisee directement telle 



quelle. \.-220  5. Un proc6d4 selon lune quelconque des revendications 1 a
4, dans loquel la masse de pancreatine est produite par moulilage d'une
poudre de pancreatine. 6. Un proc~dd selon l'une quelconque des
revendications pr~c~dentes, dans loquel les particules sont ensuite
sdchdes. 25 7. Un proc~d6 selon la revendication 6, dans lequel les
particules sont enrobdes d'une pellicule rdsistante au suc gastrique. <..j
&. Particule sphdrique de pancrdatine exempte de liant ajout6, produite par
un proc~dd  selon I'une 30     quelconque des revendications prdcddentes.
9. Particule sphdrique de pancrdatine ayant une surface lisse et un
diamrtre de 0,3 a 4 mm, produite par un procedd selon l'une quelconque des
revendications prdcddentes. 35  Revendlcations pour les Etats contractants
sulvants: ES, GR 1. Un proc~dd de production de particules spheriques de
pancrdatine, qui comprend (i) la mise en rotation d'une masse de
pancrdatine humidifide avec un solvant autour d'un premier axe, et (ii) la
rdduction simultande de la dimension de la masse a I'aide de couteaux
toumant autour d'un second 40     axe tout en 1liminant une partie du
solvant, le premier axe et le second axe formant un angle l'un par rapport
a l'autre, et soit (a) les axes sont perpondiculaires ou pratiquement
perpendiculaires l'un par rapport & I'autre, soit (b) la disposition est
telle que la masse subit un mouvement de roulement. 2. Un procdd6 selon la
revendication 1, effectu6, au moins initialement, sous vide. 45 3. Un
proc~dd selon la revendication 1 ou 2, dans lequel la masse de pancrdatine
est humidifiee avec de l'acdtone contenant de l'eau. 4. Un procddd selon la
revendication 1, 2 ou 3, dans lequel la masse de pancrdatine est produite
par 50     extraction avec un solvant organique et est onsuite utiliade
directement telle quelle. 5. Un proc~dd selon l'une quelconque des
revendications 1 a 4, dans lequel la masse de pancrdatine est produite par
mouillage d'une poudre de pancreatine. 56 6. Un proc~dd selon l'une
quelconque des revendications prdcddentes, dans loquel les particules sont
ensuite sdchdes. 10    EP 0 436 110 51                           I !I11111
11111 111 11! I II 7. Un proc~d4 selon la revendication 6, dans lequel les
particules sont enrob~es d'une pellicule rdsistante au suc gastrique. 5 10
15 20 25 30 35 40 45 50 55    


