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Description

Technical Field

�[0001] The present invention relates to a capsule filling
machine for the production of hard gelatin capsules con-
taining pharmaceutical material.
�[0002] In particular, the pharmaceutical material in the
hard gelatin capsules of the type with a capsule lid and
a capsule body to which the present invention advanta-
geously refers is in the form of particles, that is to say,
micro-�tablets or pellets.

Background Art

�[0003] Generally speaking, a capsule filling machine
of the known type currently used basically comprises a
central turret or carrousel rotating with discontinuous or
stepping motion and equipped with a plurality of operat-
ing units located along the edge of the turret and driven
by the turret by means of reciprocating drive parts. See
for example WO 01/70171.
�[0004] Each operating unit on the turret comprises a
slide supporting element for holding one or more cap-
sules to be carried to a plurality of work stations in which
successive operating steps take place, in accordance
with a known method. For example, closed capsule feed
and angled positioning, subsequent opening of each cap-
sule, that is to say, separation of the capsule body from
the capsule lid, feeding a quantity of pharmaceutical ma-
terial into the capsule body, then closing each capsule
body with the relative capsule lid and, finally, discharge
of the closed filled capsule obtained in this way.
�[0005] In this process cycle, dosing units of known
type, each comprising a hollow punch which forms a cyl-
inder and houses a piston (normally pneumatically driv-
en), pick up the pharmaceutical material by lowering the
cylinder into a tank containing the material which is at-
tached to the turret, together with an upward movement
of the piston to allow dosing, that is to say, to allow the
pharmaceutical material to be held in the cylinder previ-
ously immersed in the tank.
�[0006] The cylinder is then lifted out of the tank and,
after a scraping or brushing step to remove any excess
micro-�tablets, the piston downstroke is activated to push
the product, dosed according to the volume of the cylin-
drical chamber, into the capsule body, aligned in succes-
sion with the corresponding cylinder.
�[0007] At present, the above- �mentioned dosing units
are used for efficient, precision dosing of pharmaceutical
material in powder form, whilst if capsules are to be filled
with particulate material such as micro-�tablets or pellets,
dosing is not as precise.
�[0008] Whilst the piston can pick up precise and con-
stant volumes of powdered pharmaceutical material in
the hollow cylinder, in the case of micro-�tablets, the piston
cannot exert sufficient pick up force on the micro-�tablets
to guarantee a given and constant number of micro-�tab-

lets which will then be released into each capsule body.

Disclosure of the Invention

�[0009] The aim of the present invention is to produce
a capsule filling machine which can overcome the above-
mentioned disadvantage of the prior art.
�[0010] In particular, the aim of the present invention is
to produce a capsule filling machine which guarantees
high precision dosing.
�[0011] Another aim of the present invention is to pro-
pose a capsule filling machine which, together with the
above- �mentioned precision dosing, continues to guaran-
tee the reliability, productivity and safety levels required
of such machines, as well as the production speed typical
of current capsule filling machine, in particular of high
productivity continuous-�motion capsule filling machines.
�[0012] Accordingly, the present invention provides a
capsule filling machine for the production of hard gelatin
capsules of the type with a capsule lid and a capsule
body containing particles of pharmaceutical material, in
particular micro-�tablets or pellets, the machine compris-
ing a first rotary carrousel, which supports a plurality of
slide units for picking up and handling the capsules in
order to open then close the capsules by separating then
joining the capsule lids and the capsule bodies; a second
carrousel, which rotates in such a way that it is synchro-
nised with the first carousel, having a plurality of recip-
rocating doser means moving between a first operating
position in which the doser means are designed to pick
up pharmaceutical material from a tank containing the
material which is attached to the machine and a second
operating position in which they release the material into
the capsule bodies. The machine is characterised in that
the doser means each comprise a hollow nozzle with a
plurality of seats on its edge for picking up and holding
the particulate pharmaceutical material, each seat com-
municating with pneumatic means. The pneumatic
means comprise pneumatic vacuum means which, in the
first operating position, suck up and hold individual par-
ticles of the pharmaceutical material in respective seats
of the nozzle, and pressurised pneumatic means which
generate a flow that discharges the particles from the
seats in the second operating position to allow the above-
mentioned release of material into the capsule bodies.

Brief Description of the Drawings

�[0013] The features and advantages of the invention
are more clearly illustrated in the detailed description
which follows, with reference to the accompanying draw-
ings, which illustrate a preferred embodiment of the in-
vention without limiting the scope of the inventive con-
cept, and in which:�

Figure 1 is a diagram illustrating the operating cycle
of a capsule filling machine made according to the
present invention;
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Figures 2 and 3 are side views with some parts cut
away and others in cross-�section of a detail of the
capsule filling machine made according to the
present invention in two different operating configu-
rations;
Figure 4 is a front view with some parts in cross-
section of a detail of a particular component of the
capsule filling machine illustrated in Figures 2 and 3;
Figure 5 is a cross- �section of the component illus-
trated in Figure 4;
Figure 6 is a detail of a part of the capsule filling
machine illustrated in Figure 1.

Detailed Description of the Preferred Embodiments of 
the Invention

�[0014] With reference to Figure 1, the capsule filling
machine disclosed, labelled 10 as a whole, is used for
filling capsules C of the known type with a capsule lid
and a capsule body, labelled 13 and 14 respectively, with
given quantities of particles 12 of pharmaceutical mate-
rial, specifically pharmaceutical micro-�tables 12 or pel-
lets.
�[0015] As illustrated in Figures 1, 2 and 3, the capsule
filling machine 10 comprises a first carrousel rotating
about a vertical axis Z in the direction indicated by the
arrow L and having radial arms 2a, 2b supporting a plu-
rality of slide units 3 for picking up capsule bodies 14 of
capsules C and moving them in a horizontal direction,
and a tank 11 with a known, substantially toroidal shape,
located at the base of the capsule filling machine 10 and
designed to hold a mass of micro- �tablets 12 supplied
from a feed hopper 30.
�[0016] The machine 10 also comprises a second car-
rousel 4 (Figure 2), also rotating about the vertical axis
Z, again in the direction indicated by arrow L in Figure 1
and synchronised with the first rotary carrousel 2. The
carrousel 4 is equipped with a plurality of micro-�tablet 12
doser means 21.
�[0017] As illustrated in Figures 2, 3 and 6, the doser
means 21 are mobile in a vertical direction parallel with
the axis Z alternatively between a first, pick up operating
position (Figures 2 and 6), in which the means 21 are
inside the tank 11 containing the micro-�tablets 12 for pick-
ing up quantities consisting of a given number of individ-
ual micro-�tablets 12 and, a second operating position for
releasing the quantities of micro-�tablets 12 into the cap-
sule body 14 of a capsule C (Figure 3).
�[0018] According to a known method, illustrated in Fig-
ures 1, 2 and 3, the first rotary carrousel 2 picks up the
capsules C from an upper hopper (of the known type and
not illustrated), containing the empty capsules C, then
the capsules C are individually placed in the pick up
means 3, each of the means comprising two bushings
15 and 17 for angling and guiding the capsules C. Each
capsule C is handled in successive operating steps con-
sisting of capsule C opening by separating the capsule
lid 13 from the relative capsule body 14, filling the capsule

body 14 with a quantity of micro-�tablets 12 by means of
the dosers 21, closing the capsule body 14 with the cap-
sule lid 13 and, finally, discharge of the finished capsule
C from the capsule filling machine 10 at an outfeed and
unloading zone S (Figure 1).
�[0019] As is better illustrated in Figure 4, each of the
doser means 21 comprises a cylindrical rod 20 with a
free end 20a having a plurality of seats or openings 25
on the edge, for picking up and holding individual micro-
tablets 12.
�[0020] Each of the openings 25 on the edge is also
controlled by pneumatic means 24 (Figure 2), specifically
first pneumatic means for generating a vacuum and sec-
ond pneumatic means for generating a pressurised air
jet. The first means are designed so that, in the first op-
erating position, they pick up by suction a given number
of micro-�tablets 12 held in corresponding openings 25
on the edge, whilst the second means are designed so
that, in the second operating position, they discharge and
release the micro-�tablets 12 into a capsule body 14
thanks to a pneumatic thrust coming out of the openings
25.
�[0021] More specifically, each opening 25 preferably
has dimensions corresponding to the dimensions of the
micro- �tablets 12 contained in the tank 11. In this way,
positioning and holding the individual micro- �tablet 12 at
the opening 25 results in precision sealed closing of the
opening 25.
�[0022] Again as illustrated in Figure 4, each opening
25 is preferably circular in shape, so that it forms a cy-
lindrical cavity communicating with the pneumatic means
24 through pipes 27.
�[0023] As is better illustrated in Figure 4 and Figure 5,
the openings 25 on the edge are arranged in such a way
that they are separated by angular spaces which are
equal and relative to a longitudinal axis Z’ of the cylindrical
rod 20. They are arranged in two or more adjacent hor-
izontal planes.
�[0024] The angular spaces separating the openings
preferably have an angle α of around 120° between one
opening 25 on the edge and the next.
�[0025] The pneumatic means 24 also comprise a cen-
tral channel, inside the cylindrical rod 20, for the circula-
tion of air, whether pressurised or forming a vacuum, to
the openings 25 on the edge by means of the pipes 27.
�[0026] The above-�mentioned free pick up end 20a con-
sists of a nozzle 22 with a tubular body whose central
cylindrical cavity 23 has a constriction at the end, de-
signed to form the central channel for the passage of air
forming a vacuum.
�[0027] The top of the nozzle 22 with the tubular body
is, in turn, attached to a vertical hollow rod, forming the
cylindrical rod 20, by a connecting zone 26.
�[0028] As illustrated in Figure 2, the hollow rod 20 is
connected to selection valve means 50 controlling the
pneumatic means 24.
�[0029] The selection valve means 50 are preferably
located on the second carrousel 4 and connect the suc-
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tion means to the openings 25 in the first, pick up oper-
ating position illustrated in Figure 2, that is to say, with
the nozzle 22 immersed in the mass of micro-�tablets 12
contained in the tank 11 and, alternatively, switch to the
connection between the openings 25 and the pressurised
air means 24b, in the second operating position in which
the micro-�tablets 12 are released in to the capsule body
14 by pneumatic discharge of the micro-�tablets 12.
�[0030] In particular, to allow a correct release of the
micro-�tablets 12 into the capsule body 14, the arm 2a of
the first carrousel 2 (Figures 2 and 3) has a chamber 19
which is substantially funnel-�shaped, designed to en-
gage with the nozzle 22 in the second, release operating
position, allowing and facilitating micro-�tablet 12 infeed
into the capsule body 14.
�[0031] Operation of the capsule filling machine 10 de-
scribed so far can be easily inferred from the description
above.
�[0032] With micro-�tablet 12 feed into the tank 11 guar-
anteed by suitably loading the turret 30, the capsule filling
machine 10 automatically performs all of the guided cap-
sule C filling operations, according to the successive
steps of opening, filling, closing and, finally, discharge
from the machine 10.
�[0033] In particular, the filling step is performed by
means of an operation whereby a predetermined number
of micro-�tablets 12 is picked up from the tank 11.
�[0034] This is done by lowering the hollow rod 20,
equipped with the nozzle 22, into the mass of micro-�tab-
lets 12, then activating the suction means designed to
create a vacuum with a predetermined value, so that the
nozzle 22 attracts and holds micro-�tablets 12 at the open-
ings 25.
�[0035] The rod 20 is then lifted in the known way to the
position illustrated in Figure 3, and the bushing 17 with
the capsule body 14 is moved horizontally to bring the
capsule body precisely into position below the funnel-
shaped chamber 19.
�[0036] At this point, the selection valve means 50
switch the hollow rod 20 connection from the suction
means 24a to the pressurised air means 24b.
�[0037] This causes the release of each of the micro-
tablets 12 held in the relative opening 25 into the funnel-
shaped chamber 19 and, from here, into the capsule body
14 of the capsule C being filled.
�[0038] At this point the bushing 17 supporting the cap-
sule body 14 is again moved, to the position illustrated
in Figure 2, continuing the rotary path illustrated in the
diagram in Figure 1 with the upper bushing 15.
�[0039] Therefore, the machine described above
achieves the preset aims thanks to a simple feed nozzle
structure which allows precise dosing of the number of
micro-�tablets to be inserted in the capsules. During test-
ing, optimum dosing results were obtained with a number
of openings 25 for each nozzle 22, and therefore, a
number of micro-�tablets 12, varying between thirteen and
thirty.
�[0040] Thanks to the construction of the pick up nozzle,

the precise and constant number of micro-�tablets 12
which fills the capsule body 14 of each capsule C is pre-
cisely determined by the number of openings 25 in the
nozzle 22, since a single micro-�tablet 12 is held by suction
in each opening 25.
�[0041] Obviously, varying the number of openings in
the pick up means varies the number, and therefore the
dosage, of the micro- �tablets.
�[0042] The dimensions of the openings may vary, as
may the profile of the cavities formed by the openings in
the nozzle body.
�[0043] In addition to the total number of openings in
each nozzle, the number of openings distributed in each
plane and, therefore, their angular distribution, may also
vary. There may be alternative embodiments of the noz-
zle body, including the connecting zone and the lower
channel.
�[0044] The pneumatic means for suction and pressu-
rised air connected to the hollow rod may be of various
types and powers, depending on the applications.
�[0045] The invention described can be subject to other
practical - application modifications without thereby de-
parting from the scope of the inventive concept as de-
scribed in the claims.

Claims

1. A capsule filling machine (10) for the production of
hard gelatin capsules (C) of the type with a capsule
lid and a capsule body (13, 14) containing particles
(12) of pharmaceutical material, in particular micro-
tablets (12) or pellets, the machine (10) comprising
a first rotary carrousel, which supports a plurality of
slide units (3) for picking up and handling the cap-
sules (C) in order to open then close the capsules
(C) by separating then joining the capsule lids (13)
and the capsule bodies (14); a second carrousel (4),
which rotates in such a way that it is synchronised
with the first carousel (2), having a plurality of recip-
rocating doser means (21) moving between a first
operating position in which the doser means (21) are
designed to pick up particulate material (12) from a
tank (11) containing the material which is attached
to the machine (10) and a second operating position
in which they release the material into the capsule
(C) bodies (14); the machine being characterised
in that the doser means (21) each comprise a hollow
nozzle (22) with a plurality of seats (25) on its edge
for picking up and holding the particulate pharma-
ceutical material (12), each seat (25) communicating
with pneumatic means (24), the pneumatic means
(24) comprising pneumatic vacuum means which, in
the first operating position, suck up and hold individ-
ual particles (12) of the material in respective seats
(25) of the nozzle (22), and pressurised pneumatic
means which generate a flow that discharges the
particles (12) from the seats (25) in the second op-
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erating position to allow the above-�mentioned re-
lease into the capsule (C) bodies (14).

2. The capsule filling machine according to claim 1,
characterised in that the seats (25) on the edge
are arranged on the surface of the nozzle (22) sep-
arated by angular spaces that are equal and relative
to a longitudinal axis (Z’) of the nozzle (22).

3. The capsule filling machine according to claim 2,
characterised in that the angular spaces have an
angle (α) equal to 120° between adjacent seats (25).

4. The capsule filling machine according to any of the
foregoing claims from 1 to 3, characterised in that
the first carrousel (2) has a substantially funnel-
shaped chamber (19) designed to engage with the
nozzle (22) in the second operating position, allowing
and facilitating particle (12) infeed into the capsule
(C) body (14).

Patentansprüche

1. Kapselfüllmaschine (10) zur Herstellung von Hart-
gelatinekapseln (C) vom Typ mit einem Kapseldek-
kel und einem Kapselkörper (13, 14), enthaltend Par-
tikel (12) eines pharmazeutischen Produktes, insbe-
sondere Mikrotabletten (12) oder Kügelchen, wobei
die Maschine (10) ein erstes drehendes Karussell
enthält, welches eine Anzahl von Schlitteneinheiten
(3) zum Aufnehmen und Handhaben der Kapseln
(C) trägt, um die Kapseln (C) zu öffnen und dann zu
schliessen, und zwar durch das Trennen und dann
das Verbinden der Kapseldeckel (13) mit den Kap-
selkörpem (14); ein zweites Karussell (4), welches
sich auf solche Weise dreht, dass es mit dem ersten
Karussell (2) synchronisiert ist, wobei es eine Anzahl
von wechselweisen Dosiermitteln (21) enthält, die
sich bewegen zwischen einer ersten Betriebspositi-
on, in welcher die Dosiermittel (21) dazu bestimmt
sind, Partikelmaterial (12) aus einem das Material
enthaltenden Behälter (11) aufzunehmen, welcher
an der Maschine (10) befestigt ist, und einer zweiten
Betriebsposition, in welcher sie das Material in die
Körper (14) der Kapseln (C) freigeben; wobei die Ma-
schine dadurch gekennzeichnet ist, dass die Do-
siermittel (21) je eine hohle Düse (22) enthalten, mit
einer Anzahl von Sitzen (25) an ihrem Rand zum
Aufnehmen und Festhalten des pharmazeutischen
Partikelmaterials (12), wobei jeder Sitz (25) mit
pneumatischen Mitteln (24) in Verbindung steht, und
wobei die pneumatischen Mittel (24) pneumatische
Vakuummittel enthalten, welche in der ersten Be-
triebsposition die einzelnen Partikel (12) des Mate-
rials in den jeweiligen Sitzen (25) der Düse (22) an-
saugen und festhalten, sowie unter Druck stehende
pneumatische Mittel, welche einen Fluss erzeugen,

der die Partikel (12) in der zweiten Betriebsposition
aus den Sitzen (25) ausstösst, um die oben erwähnte
Freigabe in die Körper (14) der Kapseln (C) zu er-
lauben.

2. Kapselfüllmaschine nach Patentanspruch 1, da-
durch gekennzeichnet, dass die Sitze (25) an dem
Rand an der Oberfläche der Düse (22) angeordnet
sind, getrennt durch Winkelabstände, die gleich oder
im Verhältnis zu einer Längsachse (Z’) der Düse (22)
sind.

3. Kapselfüllmaschine nach Patentanspruch 2, da-
durch gekennzeichnet, dass die Winkelabstände
einen Winkel (α) entsprechend 120° zwischen den
aneinandergrenzenden Sitzen (25) haben.

4. Kapselfüllmaschine nach einem beliebigen der vor-
stehenden Patentansprüche von 1 bis 3, dadurch
gekennzeichnet, dass das erste Karussell (2) eine
im wesentlichen trichterförmige Kammer (19) hat,
dazu bestimmt, sich in der zweiten Betriebsposition
mit der Düse (22) zu verbinden und somit das Ein-
füllen der Partikel (12) in den Körper (14) der Kapsel
(C) zu ermöglichen und zu erleichtern.

Revendications

1. Une machine (10) de remplissage de capsules pour
la production de capsules (C) de gélatine dure du
type comprenant un chapeau de capsule et un corps
de capsule (13, 14) contenant des particules (12) de
matériau pharmaceutique, en particulier des micro-
comprimés (12) ou pellets, la machine (10) compre-
nant un premier carrousel rotatif qui supporte une
pluralité de groupes coulissants (3) de prise et de
manipulation des capsules (C) servant à ouvrir puis
à fermer lesdites capsules (C) en séparant puis en
joignant les chapeaux de capsule (13) et les corps
de capsule (14) ; un deuxième carrousel (4) qui tour-
ne en synchronisation avec le premier carrousel (2)
et est doté d’une pluralité de moyens doseurs (21)
à mouvement alternatif qui sont mobiles entre une
première position opérationnelle dans laquelle les
moyens doseurs (21) sont destinés à prélever le ma-
tériau particulaire (12) dans un réservoir (11) conte-
nant ledit matériau et associé à la machine (10), et
une deuxième position opérationnelle dans laquelle
ils déposent le matériau dans les corps (14) des cap-
sules (C) ; la machine étant caractérisée en ce que
les moyens doseurs (21) comprennent chacun une
buse creuse (22) dotée, sur son pourtour, d’une plu-
ralité de logements (25) pour prélever et retenir le
matériau pharmaceutique particulaire (12), chaque
logement (25) communiquant avec des moyens
pneumatiques (24), lesdits moyens pneumatiques
(24) comprenant des moyens de vide pneumatiques
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qui, dans la première position opérationnelle, aspi-
rent et retiennent des particules individuelles (12)
dudit matériau dans les logements (25) respectifs de
la buse (22), et des moyens pneumatiques sous
pression qui génèrent un flux servant à expulser,
dans la deuxième position opérationnelle, les parti-
cules (12) des logements (25) afin de permettre la
dépose susmentionnée dans les corps (14) des cap-
sules (C).

2. La machine de remplissage de capsules selon la re-
vendication 1, caractérisée en ce que  les loge-
ments (25) de pourtour sont disposés sur la surface
de la buse (22) selon des espaces angulaires qui
sont égaux entre eux et par rapport à un axe longi-
tudinal (Z’) de la buse (22).

3. La machine de remplissage de capsules selon la re-
vendication 2, caractérisée en ce que  les espaces
angulaires ont un angle (α) égal à 120° entre des
logements (25) adjacents.

4. La machine de remplissage de capsules selon l’une
quelconque des revendications précédentes de 1 à
3, caractérisée en ce que  le premier carrousel (2)
comporte une chambre (19), essentiellement en for-
me d’entonnoir, destinée à venir en prise avec la
buse (22) dans la deuxième position opérationnelle
de manière à permettre et à faciliter l’alimentation
des particules (12) dans le corps (14) de la capsule
(C).
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