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[57] ABSTRACT

The invention relates to a cassette system for inserting a
rod inside a tubular basic element. The system consists
of at least two elongated plate-shaped cassettes pro-
vided with transverse channels as well as of a shank
whereby the rods placed in channels of one cassette can
be pushed into the tubular basic elements placed in
channels of the other cassette after placing the cassettes
in alignment with each other. The invention relates also
to an apparatus for manufacturing a subcutaneous pro-
phylactic capsulfe, comprising a tubular basic element
and a hormone rod placed therein. The apparatus com-
prises a first conveyor for carrying an empty cassette
one step forward in cooperation with a tube advancing
and cutting means, a second conveyor for carrying a
filled tube cassette to a swelling bath and then to a
hormone rod insertion spot, a third conveyor for carry-
ing hormone capsule alongside tube cassette to insertion
spot as well as a pusher means whose shanks insert the
hormone rods into the tubes placed in channels of tube
cassette, a fourth conveyor for carrying tube cassette to
drying, a capsule switching station for advancing the
capsules to a glueing capsule so that the ends of said
capsules project on either side of a cassette, said ends
being glued and sealed in a glueing assembly as well as
a cutting means for cutting the capsule.

7 Claims, 4 Drawing Sheets
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mones and the prophylactic use are just examples of
utilizing the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the operating principle for cassettes of
the invention,

FIG. 2 shows a tubing cassette employed in the in-
vention,

FIG. 3 shows a medicine cassette according to the
invention, and

FIG. 4 shows an apparatus of the invention for manu-
facturing a hormone capsule.

FIG. 1 shows the operating principle for a cassette
system of the invention and FIGS. 2 and 3 show the
cassettes employed.

FIG. 2 shows a so-called tubing cassette, comprising
a plate element 1 provided with parallel channels 2
extending transversely of the longitudinal direction of a
cassette. The top portion of these channels 2 is provided
with grooves 3, having inclined walls and running par-
allel to the channels and extending from the top surface
of a cassette to the top surface of a channel 2. This
provides an open channel 2. In each groove 3, within
the central area of a cassette, the wall surface is pro-
vided with a hole-like recess 4 for a retaining means,
Along the short side of a cassette, adjacent to its end,
there are two holes 5 for a catching means.

FIG. 3 shows a cassette assembly intended for coop-
eration with a tubing cassette shown in FIG. 2. A cas-
sette, or a hormone capsule, shown in FIG. 3 comprises
a capsule similar to that shown in FIG. 2 but the hor-
mone ¢apsule is only provided with channels 7 extend-
ing through the cassette as well as with pairs of holes 5
intended for a catching means and positioned along the
short sides of a cassette 6, adjacent to its edge.

Employed in the invention is still a third cassette
whose structure in principle is similar to a hormone
capsule shown in FIG. 3 except that this third cassette
is narrower than the hormone capsule so that the ends
of said hormone capsule on either side remain outside
the cassette for glueing the ends.

FIG. 1 shows in principle the use of capsules of the
invention, A supply roller is used to advance a polymer
tubing to a cutting means for cutting the polymer tub-
ings into suitable lengths. These severed tube lengths
are inserted into a first channel 2 in cassette 1. As an
alternative, it is of course possible to insert the tubing
into first channel 2 and to cut it as it is in position.
Thereafter, cassette 1 advances a step and another
length of tubing is inserted into the next chanmel 2.
When all channels 2 are filled with tubings, cassette 1
advances from a first handling step (a) to a next han-
dling step (b) which comprises a swelling path. The
conveyor carries cassette 1 with its polymer tubing to
point (b) and dips the cassette in a swelling bath fol-
lowed by withdrawing the cassette from the bath,
whereafter the swelling fluid is drained out and the
cassette carried to a next working station (c) for bring-
ing alongside cassette 1 a hormone capsule 6 carrying as
many hormone capsule rods as polymer tube cassette 1
as polymer tubings in channels 2. The channels 7 of a
hormone cassette are positioned exactly so as to match
the positions of channels 2 in cassette 1. The cassettes
are aligned alongside each other and shanks are inserted
into each channel 7 from outside said hormone capsule
6. Thus, the hormone rods placed in channels 7 eject out
of capsule 6 and directly into the polymer tubings
placed in channels 2 of cassette 1. After the polymer
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tubing is filled with hormone rods, said cassette 1 is
predried at step (d). A step (e) comprises final drying.
Thereafter, cassette 1 together with its filled tubings is
shifted alongside a glueing cassette 8 and both cassettes
1 and 8 are aligned so that their channels will be in
register with each other. Then, a tubing with its hor-
rhone rod is pushed out of a tube cassette into a glueing
cassette so that a portion of both ends of the capsule
remains outside cassette 8. The ends are glued at steps
(f) and (g). In FIG. 1, the glueing is effected in two steps
but obviously it can aiso be effected in a single step, i.e.
both ends of a cassette are glued in the same step. Since
the hormone rod inserted in a polymer tubing is shorter
than the polymer tubing itself, there will be a small
empty space remaining at the ends of a tubing. This
empty space is filled with glue by means of adhesive-
supply pumps 9. Following the adhesive supply, a glued
capsule is dried at a step (h), whereafter the excessive
ends of a capsule are removed by cutting, This is fol-
lowed by washing and rinsing a capsule and cassette at
a step (j). According to the figure, this is effected by
dipping cassette 1 in rinsing fluid. In principle, rinsing
and washing can be effected in several steps and for
example in a manner that the capsules have been re-
moved from a cassette. Rinsing can also be supple-
mented by a sterilization step.

Thus, FIG. 1illustrates in principle the operation of a
cassette system of the invention.

FIG. 4 shows an apparatus of the invention for manu-
facturing a capsule containing a hormone medicine and
consisting of polymer tubing by using a cassette system
of the invention.

At an arrow indicated by numeral 10, the forward
end of an apparatus is supplied with cassettes 1 shown in
the canted FIG. 2. This cassette supply at the forward
end of an apparatus is fitted with a lift mechanism which
takes a pile of cassettes upward brining the top cassette
1 to flush with the top level of the apparatus. In this
position, a conveyor 12 catches the cassette by means of
gripper-like catching members and catching holes 5
provided in the cassette to carry cassette 1 to a starting
position. A supply reel 11 unwinds polymer tubing
working its way into a first channel 2 in cassette 1. The
polymer tubing consists of silicone tubing, preferably
dimethyl siloxane. After inserting it into first channel 2,
the tubing is severed with a cutting means and conveyor
12 carries cassette 1 one step forward whereby the next
channel 2 positions itself in front of a tube supply mech-
anism and the next length of tubing is advanced into the
empty channel 2. This operation continues until all
channels 2 in cassette 1 are filled with tubes, Thereafter,
conveyor 12 carries a filled cassette 1 to a leveling sta-
tion 13 and leaves it there. Conveyor 12 returns to the
starting position and catches a cassette 1 on'top of the
pile of cassettes and its filling proceeds as described
above.

Towards the longitudinal edges of a cassette 1 at
leveling station 13 are urged levelling means, whereby
the lengths of tubing possibly projecting from a cassette
are pushed in and the tubes are leveled in cassette 1. To
a leveled or trimmed cassette 1 is now brought a con-
veyor 14 which engages this cassette with catching
means. Conveyor 14 is further fitted with a comb means
consisting of a row of shanks between the catching
means. These shanks penetrate into holes 4 in cassette 1
in contact with the tubings placed in channels 2. Cas-
sette 1 is carried away from leveling station 13, said
conveyor 14 at the same time turning the cassette from
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station, where the lower surface of the apertures is
opened to a receptacle for the material.

In the device according to FIG. 3, the material used
for filling the dosage apertures is fed from a storage
container 10 by means of a compartment feeder 11,
performing a rough dosing, to a trough-like vibrating
conveyor 12. This vibrating conveyor transfers the
material to be dosed further to a distribution through 13
at a lower level, the open lower part of which is defined
by the dosing disc 14. The dosing disc 14 is glidable on
the plane surface 15. The number of through apertures
in the dosing disc 14 in the described embodiment is half
of that of the capsule blanks to be filled in the clamping
claw cassette 6. The parts of the device may naturally
also be dimensioned so that the number of the apertures
and the number of the capsule blanks to be filled are the
same. The diameter of the apertures 16 is dimensioned
so, taking the thickness of the aperture disc 14 into
account, that the apertures, when filled up to the upper
surface level of the disc, will define the volume of the
dose intended for each capsule, or so that a dosage
volume is formed by a multiple of aperture fillings.

In the device described in the drawing FIGS. 3, 4,
and § the material to be dosed and transported by the
vibrating conveyor 12 is spread in the distribution
through 13 by means of a device movable by a cylinder-
piston device 18. An optical control device 19 is ar-
ranged in connection with the through by means of
which the surface level in the distribution through 13 of
the material to be dosed is monitored, and on the basis
of the information of which the number of the operation
cycles of the compartment feeder 11, which functions as
a rough dosing device, is determined.

The plane surface 15, on which the dosing aperture
disc 14 is glidable and upon which it rests during filling
of the dosing apertures, is combined with a suitable
vibrating device in order to direct a vibrating effect on
the plane surface during the filling stage of the apertures
16. This vibrating effect will act on the packaging den-
sity of the material to be filled into the dosing apertures
16. It is possible to regulate the packaging degree by
regulating the duration and/or the intensity of the vi-
bration. Another factor influencing the packaging de-
gree is the filling level in the distribution through 13 of
the material to be filled monitored by the said optical
control device 19.

After filling of the apertures, the dosing disc 14 is
pushed along the plane surface 15 to the discharge sta-
tion of the apertures. The upper surface of the dosing
disc 14 is in gliding contact with the lower surface of
the distribution through 13 whereby the lower edge of
the through levels the dose volumes in the apertures to
the upper surface level of the dosing disc 14, whereby
the excess material remains in the distribution through
13 closed by the dosing disc 14.

In the level surface 15 there is formed a row of dis-
charge apertures 20 corresponding to the dosing aper-
tures 16, above which row the apertures 16 are glided.
Arranged below the discharging apertures 20, there is a
vibrating conveyor formed by a groove disc 21. In the
groove disc 21 there is the same number of grooves 22
as there are discharging apertures 20, and the grooves
and the discharging apertures are aligned so that the
material in the dosing apertures can be discharged
through the discharging apertures 20 to their respective
groove 22 in the groove disc 21. The groove disc 21 is
preferably declining and equipped with a vibration
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6
device, whereby a groove 22 forms a conveyor for a
single dosage.

The dosaged material is transferred on the groove
disc 21 to filling funnels 23 arranged in a transverse row
beneath the fail edge of the groove disc 21. Below these
filling funnels there has in turn been transferred a row of
capsule blanks 7 carried by the clamping claw cassette
6, the lower ends of the capsule blanks having been
sealed and advantageously trimmed according to the
measures described above.

The equipment according to the FIGS. 3 to 8 also
comprises a filling apparatus 24, comprising a number of
feeding devices corresponding to the number of filling
funnels 23. Each feeding device comprises a rotating
motor 25, a spindle 26, and a feeder screw 27 attached to
the the lower end of the spindle. To operate the feeder
screw 27 within the conditions determined by the small
dimensions of the capsules to be filled, the filling screw
is formed by a thin spiral spring. For better control of
the movements of the spiral spring, s thin straight guid-
ing wire is placed inside the spring, extending substan-
tially along the whole length of the spiral spring.

The feeder screw 27 formed by the spiral spring is
directed through each feeding funnel 23 to the capsule
blank below it and is made to rotate. The rotative move-
ment is naturally chosen in the feeding direction of the
spiral spring. The feeder screw rotating in the capsule
blank feeds the material fed into the feeder funnel effi-
ciently into the capsule blank. In order to avoid unnec-
essary compacting of the material in the capsule blank,
the feeder screw is raised as filling is advancing. After
the dosed batch has been completely fed, the feeder
screw is removed completely from the capsule blank,
and the blanks are transferred to be sealed. Before seal-
ing, it is possible to clean the inside of their mouth areas
to remove any remaining filling material. Sealing is
carried out by glueing in the same way as the sealing of
the opposite end of the blank before the filling stage.

After sealing, the ends of the filled capsules can be
trimmed by cutting. After trimming, the final capsules
will be removed from their respective clamping claw
cassettes after which operation they will be processed
individually according to prior technology discussed
briefly above.

We claim:

1. Equipment for manufacturing a subcutaneous cap-
sule filled with a medical substance, from a tube forming
the capsule casing, comprising a cutting device for cut-
ting the capsule blanks into fixed lengths, a means for
arranging the capsule blanks cut the tube in a parallel
fashion in rows including a specific number of capsule
blanks, the said arranging means including a clamping
claw cassette means for holding the capsule blanks in
the said row through the processing stages following
the arranging stage, devices for dosing glue to one end
of the capsule blanks, devices for hardening the glue,
means for turning the cassette means so that the capsule
blanks carried thereby turn to a position with their open
ends facing upwards, a dosing device, based on a dosing
aperture disc glidable along a plane surface, for dosing
the medical substance in individual quantities for each
capsule, devices for feeding the individually dosed med-
icine quantities for a respective capsule blank to a
feeder, a feeder included for each capsule blank, a rotat-
able spiral spring means to be inserted into the capsule
blank and extracted therefrom, devices for dosing glue
into the open ends of the capsule blanks, and means for
hardening the glue.




