An equi pnent for providing a nedicine rod with a shell The present

I rRvention relates to an equi pnent for provid- i ng a nedicinal rod
with a shell. The nmedicinal rod may 5 be conprised e.g. of a nedicine
enbedded in a plastic material, wilich nedicine is intended to diffuse
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In the inventive equipment, the above-mentioned capsule
provided with a shell is prepared by starting from a
20  tubular or hose-like shell material, whose inner diameter
is less than the outer diameter of the medicinal rod, as
well as from a medicinal rod. In the equipment, the shell
hose is expanded such that the medicinal rod may be
inserted inside it, after which the shell hose is allowed
25 to tighten over the inserted medicinal rod. In the equip-
ment, the expansion of the shell hose has been achieved
by blowing compressed air inside the hose.

The construction of the inventive equipment as well as
30 its operation appear best on the basis of the accompany-
ing drawing and on a description related thereto..

In the drawing:
35 'Fig. 1 shows the equipment at the start of an operating

sequence, or in the insertion step of a shell hose and a
medicinal rod to be encapsulated;
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2 : Fig. 2 shows the equipnent in the foll ow ng operating st ep,

after a sufficient shell hose | ength has been fed I n and when the
medi cinal. rod to be encapsulated is in its positioner; 5. Fig. 3
shows the equipnent in the initial situation of the insertion step of
t he nedicinal rod; Fig. 4 shows the eguipnment in the expansion step
of the 10 shel | hose by utilizing conpressed air blown inside the

hose; Fi §ig2 9NaWowish@nd dgiTpiient! it HRP oM rich@perditdingal

rod is inserted into the expande sheII h e
equi prent  at thétﬁ%ala §F§pao1s“rf% Gignt S%ealséﬁsl or‘}e(?fgtgﬁga%e e%w?\aﬁelar od;
Fig. 7 is a nordnlend waenpahis aleddicdmadf rdde tionike @incapsuladiegh isf imhe

i nsertion of th i;nal d; Fig. 8 is a nore detailed partia
vi ew of the fln%t%?%a%f%ioné%iep of a coated nedicinal capsule; 25
Fig. 9 sho®s the equipnment in the finishing step of the medi ci na
capsul e; rig.93 HhcwWiownd f&xﬁwmmn ithd &mlmma@ﬂmts.toepocff the
medi ci nal capsule and 30 V|em/o %ﬂ operating step
correspondi ng t &he insemtjomny Streé? é’tfed"h(% Mah &9%e equi prent
real i zation. The equi pnment shown in the figures of the drawing com
Fig.. 4 shows the equipment in the expansion step of the
10 shell hose by utilizing compressed air blown inside the
. hose;

Fig. 5 shows the equipment in a step, where the medicinal
rod is inserted into the expanded shell hose;

15 .
Fig. 6 shows the equipment at the final step of the in-
sertion of the medicinal rod;
Fig. 7 is a more detailed partial view of the initial
20 step of the insertion of the medicinal rod;

Fig. 8 is a more detailed partial view of the finishing
'step of a coated medicinal capsule;

25 Fig. 9 shows the equipment in the finishing step of the

medicinal capsule;

Fig. 10 shows the equipment in the extraction step of the
medicinal capsule; and

30
Fig. 11 is a view of an operating step corresponding to
Fig. 4, related to an alternative equipment realization.
The equipment shown in the figures of the drawing com-
35 prises four basic parts, which are fitte@ to operate

toéether to form a mantled capsule by starting from a
shell hose 1 as well as from a fixed-size medicinal rod
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35 “‘prises four basic parts, which are fitted to operate together to
forma mantl ed capsule by starting froma shell hose 1 as well as
froma fixed-size nmedicinal rod

3 8. The basic parts are a shel | - hose feeder 2, a nedici-

nal -rod inserter 5, an expander 10 and a comnecting chan} ber 13. 5
The  purpose of the shell-hose feeder 2 is to feed a hose- | i ke shel
bl ank form ng th %ﬁesﬂaéléhﬁhktgna%ef laxaﬁen-hosél Fectieran, eaumamaaﬁ-
section, where the nmedic¢inal rod_is Pg t% into th eII h
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t he equi pnment byekhesnpedi ci nal -rod inserter 5, whose purpose is to
deliver the nedicinal rod into the expanded shel | blank. A second
purpose of this inserter 5 is to help in the formng of a _flow
channel , wst h wirhehpthitposehef tbepsbedddhase &eededi Bgish&osherR Bl BARers
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the inserter 5 qakchecAUSAEE itRikdenelilsblank. The expander forms a seat
for a inserting nose 6 of the inserter 5, into which the inserter is
‘di mensi oned to set tightly. The bottom of the seat of the expander 10
is 25 fior med ThTeOmeprAnd&r ricdwt ol be wnos@swlagese iss inp iggepart t he
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area b e expander jaws 12,
Y is to help in the fogmlng of a flow channel, with which
15 the compressed air expanding the shell blank is intro-
duced.

In a close cooperation with the medicinal-;od inserter 5
is the expander 10, whose basic task is to achieve the

20 expansion of the shell hose such that the medicinal rod
supported by the inserter 5 may be pushed inside this.
The expander forms a seat for a inserting nose 6 of the
inserter 5, into which the inserter is dimensioned to set
tightly. The bottom of the seat of the expander 10 is

25 formed from expander jaws 12, whose purpose is to open
the mouth of the shell hose and to form therefrom an
inlet guide for the medicinal rod. On the other hand, the
-expander 10 forms part of a channel, via which the air is
led to open the shell hose by the length of the midicinal

30 rod, after the hose is expanded at its mouth area by

means of the expander jaws 12.

Between the expander 10 and the shell-hose feeder 2 is
located a device section, in which the actual connection
35 of the medicinal rod with the shell blank hose occurs. -
This connecting chamber 13 is a section provided with a
through-hole, which at its one end receives the shell



Bet ween t he expander 10 and the shell-hose feeder 2 is : | ocated a

" device section, in which the actual connection 35 of the nmedicinal rod
with the shell blank hose occurs. This connecting chanber 13 is a
section provided with a t hrough-hol e, which at its one end receives
- the shell _ 4 4 hose and at
Its opposite end the nedicinal rod to be Inserted into the hose. The
cutting el ement bosé ahd shelits opposlitee eade theamedicinadi sodetoi be, which

cutting e'e”E”t§nserteda5$ﬁ§'nggﬁﬁggiggﬁg?kﬁkggnﬁhgﬁggPﬁksc%ES%hg QBEl&Pe

shell 5 hose ] ] uction, erent _equi pnen
parts as - heee aset Réprefuinalthdse seCtdOn s vhdshr cHEY LRg  elenengs
The shel |l -hose heedglsd L8l virdeditting &nehranah- Babsule off Whe@SS8hell
- diameter is dinmensioned to correspond to the outer di aneter of the
shel|l hose®1. AR9Bfe inlet end of the shell hose, the feeder is
- provided wth clanps penetrating into the hole 3, which on one hand
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expandi ng t he hose. The openi ng extend- i ng through the feeder 2 has
been extended at the dis- 20 charge end of the feeder as_a need|e-Iike
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the shell-hose fgedatindhktepd and areSeh! the Beser haRO¥ldadaWihhaan
axi al through-goli ng holé 7, which is dinensioneq accqQrding to the
out er di anet er step, when compressed air is supplied into it from the
| opposite end for expanding the hose. The opening extend-
ing through the feeder 2 has been extended at the dis-
20 charge end of the feeder as a needle-like feed guide 3’.
Said shell-hose feeder 2 is arranged to perform a multi-
step reciprocating movements in the different stages of
the capsule preparation, which movements and their pur-

pose are described subsequently.

25 .
The medicinal rod to be mantled or encapsulated is led
into the joining chamber from an oppoSite end relative to
the inlet end of the hose forming the shell blank. The
medicinal rod is brought with the inserter 5. This

30 inserter has a inserting nose 6, which has been directed

in the equipment towards the shell-hose feeder. This in-
serting nose is provided with an axial through-going hole
7, which is qimensibned according to the outer diameter
of the medicinal rod 8 such that the medicinal rod may be
35  pushed into this hole, and ejected therefrom to the en-
capsulation step. For pushing the medicinal rod out, the
hole has a pusher 9 reciprocatively movable therein. For



of thé medicinal rod 8 such that the medicinal rod may be 35 pushed into

this hole, and ejected therefromto the en- capsul ation step. For
pushi ng the nmedicinal rod out, the hol e has a pusher 9

reci procatively novabl e therein. For the inserter 5is on
the other hand arranged a transverse venment perpendicularly to its
axial direction for pick- i ng up the dicinal rod as well as an.
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step of the nedicinal rod is formed in the connector 13.
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pose, for the expander jaws 12 is arranged a reciprocat-
ing opening and closing movement, which is essentially
20 perpendicular to the main axial direction of the equip-
ment.

The actual encapsulation step of the medicinal rod is
performed in the connector 13. This section is provided

25 with a through-hole 14, whose diameter corresponds to the
outer diameter of the needle-like feed guide 3’/ of the
sheil—blank feeder 2. The feeder brings by means of its
feed guide a lenght of the shell hose, which is fitted to
the lenght of the medicinal rod. After the feed guide has

30 been drawn out of the connertor, a space corresponding to
the wall thickness of the feed guide remains therein for
the expansion of the shell hose. The connector 13 is in
cooperation with the expander 10 at its opposite end re-
lative to the feeding end of the shell hose. The expander

35 jaws 12 have spreader noses, which enter somewhat inside
the mouth of the shell hose projécting from the connector
13. The noses open the hose mouth during the opening



35 " jaws 12 have spreader noses, which enter sonmewhat inside t he

nout h of the shell hose projecting fromthe connector 13. The noses
open the.hose nouth during the opening

6 novenent of the jaws. The connector 13 has also a cutting

device 15, by neans of which the coated capgule is fin- | shed and
renoved fromthe remaining shell hose. 5 The operation of the
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15 travelling direction of the shell hose through the equip-

ment.

' The initial situation of the cycle is shown in Fig. 1.
The connector 13 is in the axial direction in its drawn
20 away position relative to the expander 10, in connection
with the blank-hose feeder 2, which is in its middlemost
drawn-away position relative to the expander 10. The
blank hose 1 is inserted into the connector and the hose
clamps 4 in the blank-hose feeder 2 are closed.

25
The medicinal-rod inserter 5 is in a position drawn aside
from the axial direction of the equipment as well as in a
position drawn away from the expander 10 in the axial
direction. In this position of the inserter 5, the med-
30 icinal rod 8 to be encapsulated is brought to the hole 7

in the inserting nose 6 of the inserter. The pushing- rod
9 of the inserter is then in a withdrawn position.

The next cycle step is shown in Fig. 2, in which the con-
35 nector 13 as well as the feeder 2 have been brought to-

gether to the connection of the expander 10. In this

step, the expander jaws 12 of the expander are closed



The riext cycle step is shown in Fig. 2, in which the con- 35 nector 13

as well as the feeder 2 have been brought to- gether to the
connection of the expander 10. In this step, the expander jaws 12 of
t he expander are closed 7

agai nst each other, and their noses penetrate into the - I nl et opening
of the shell hose 1 brought by the connector 13. The clanps 4 of the
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hose, 15 mhlc conesagﬁ? OP %e hol e 14 of the connector 13, is
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' in this operative mode, as the jaws 12 are spacing apart,
a flow channel opens between the nose 6 of the inserter
and the jaws 12, via which channel the compressed air
20 expanding the hose 1 may be led into the hose.

In the operating step of Fig. 4, the feeder 2 moves away
from the connector 13, whereby the feed guide 3’ of the
feeder 2 exits from the hole 14 of the connector 13 and

25 leaves the hose 1 in a over-sized hole relative to its
diameter. After the feeder 2 has moved away to its
middlemost axial extreme position relative to the con-
nector 13, the clamps 4 of the feeder 2 are closed. In
this step, the compressed air to be supplied via the

30 expander 10 is turned on and the pusher 9 of the inserter

' 5 is activated. The compressed air expands the hose in

the hole 14 of the connector 13 for advancing movement of
the medicinal rod 8 inserted by the pusher. After the
medicinal rod 8 has been inserted to the working-stroke -

35 length of the pusher 9, which terminates just on the hole
mouth of the connector 13, the pusher is drawn to its
rear position and the jaws 12 of the expander 10 are re-



the nedicinal rod 8 inserted by the pusher. After the medi cinal rod 8
has been inserted to the working-stroke 35 | ength of the pusher 9, which
term nates just on the hole nout h of the connector 13, the pusher is
drawn to its rear position and the jaws 12 of the expander 10 are re-
8 turned to their initial position agg nst each other, as shown
in Fig. 6. The supply of conpressed air led via the expander 10 is
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step, the sutteislstantéle connector 13 is acti- vated, which trins
the end of the mantled capsule. In the next step, the bl ank-hose
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most extreme posf%lon and owards the connector q%

whereby the hose 1 is pushed into the connector 13 and
correspondingly the mantled capsule away from the con-
nector. The pushing-out is monitored by an optic sensor

20 16, and the capsule is cut off the hose 1 on the basis of
an information provided by the sensor. The equipment
parts are then transferred to their positions according
to Fig. 1, and the operating sequence may be repeated in
the manner described above.

25
Fig. 11 shows a certain modification of the inventive
equipment, in which there is an essential difference in
‘the suppy of air expanding the blank hose 1. In this al-
ternative, air is supplied through a hollow pusher 9. The
30 alternative requires a hollow medicinal rod 8. In this

alternative, the nose 6 of the inserter 5 does not have

to be formed for an air flow channel.



9 ' dains 1. An equipnent for providing a fixed-size nedicina

rod (8) with a shell, by neans of which equipnment the nedici- 5 nal
rod is placed in a hose-like shell blank (1) and the shell blank is
tightened into a shell around the rod, characterized in that the

equi pnment conpri ses: - a feeder (2) foor the shell hose (1), which is
provided 10 with a through-opening (3) for the shell hose of a con-
tinuos |ength, phagfst hr ough-opening continues on the outl et side of
the feeder as a needle-like feed guide (3') exceeding the | ength of
the nedicinal rod to be en- capsul ated, as well as clanp el ements (4)

extending into 15 Anthquupmeughfopeprnglééﬁgoﬁ fdgednpdgeapedirdpads K98 ng
the shell hose ?ﬁ&v‘ﬁhlthaﬁ EBFI?.' g}ynﬂehhs U %ﬂ:ﬁeéahlbﬁent £nal nagged-t o
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arranged reciprocatively in the ‘openi ng for 25 di schargi ng the nedi ci nal

rod (8) placed _ig %Q%d%?wﬁb gfor thefgﬂgg?hﬁog@sq& |ngh@gﬁelgowggq§dgae

shel | - hose feeder receéivin di cinal rod
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relative to thec@higet hehgeh, tQﬁlhhouagbgggpb@@nﬁﬁb cent3Buesohl the a
reci procating axial novenent t he direction

h
(7) towards theoPtd@s: sige 8§ ﬁ@ﬁlfeeder 38 éwgfepﬁgréﬁ ﬁF%%ﬁuggﬁg g?hgg
the nedicinal rqdyr) exceedlnga&hexnangth bIOkhewhedﬁcunaﬂlaoddtbebaeen-the

shel |l - 35 hose fengr 2) and e_nedi al_-r Lnserter
cooperate with FAES aPs 8§ ﬁn?gr é%h ¥ﬁ$%nﬁg 345 ex£§hd%&? 8%t h
an axial a6at (the ¢hmpagpenwemgngo(ﬁheon its inlet area for grasplng
the shell hose as well as for closing it, which feeder is
arranged to perform a reciprocatinq axial feeding move-

ment in the direction of the through-opening (3);

20 - a medicinal-rod inserter (5), which is provided with a
inserting nose (6) directed towards the shell-hose feeder
(2), which nose has a through-opening (7) corresponding
to the outer diameter of the medicinal rod as well as a
pusher (9) arranged reciprocatively in the opening for

25 discharging the medicinal rod (8) placed in the opening
from the inserting nose towards the shell-hose feeder,
which inserter (5) for receiving the medicinal rod is ar-
ranged to perform a reciprocating transverse movement
relative to the direction of the trough-opening (7), as

30 well as a reciprocating axial movement in the direction
of the trough-opening (7) towards the feeder (2) as well
as away therefrom for releasing the medicinal rod;

- an expander (10), which is placed between the shell-
'35 hose feeder (2) and the medicinal-rod inserter (5) to
cooperate with the medicinal-rod inserter and which is
provided with an axial seat (11) corresponding to the
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10 = outer diameter of the inserting nose (6) for receiving t he

I nsertjing nose, the bottom of which seat is forned by expander jaws
(12), which are arranged to nove away fromeach other in a direction

~ perpendicular to the axial 5 direction of the seat and to be joi ned

t oget her cor- respondingly; = - gonnector (13), which is placed
bet ween t he expander (10) and the shell-hose feeder (2) and which
conpri ses a 10 u£§£0&g n8PSPI 8 £14) 1heErEeRgi HbBE fof cpdr Gbedaifdhy of
the shell-hose Tee er ., as well as cutting elenents 15% ford
triming the enthefippertheg| nesar ciheBetFemanf Whlcnf%?age%ﬁr PTGt he

capsul e from t hgységbhhnhesejarsd(121p whicheheaeairpahgedstpphyvagaway

pressurized air _to the conpectog (1 viat r s a
2. An Equipnentfﬁeﬁo?ﬂth°EBeEIépn?1?15%3E£8Pep?fggn§§839g§ t%%g%etﬁélal
pressurized airdiseetiangef thebseatipphdetiot be2foinefietogebberoecor43) in a

-space between the insertiing,k nose (6) in the seat of the expander (10)
and the seat. resPongépggg'equipnent according to claiml1, characterized
in that the pressurized air is arranged to be supplied to 25 t he
connector (13) in,a -2 opgRiRH §£) pRhcklCbetweeni BREN EkpPanaese
(6) in the seat of ?ﬁgﬁggtékdé?giio?. p=a ] k?
: (10) and the shell-hose feeder (2) and which comprises a
| 10 through-opening (14) for receiving a feed guide (37) of

the shell-hose feeder (2), as well as cutting elements
(15) for trimming the end of the shell coated capsule and
for sepafating the capsule from the shell hose; and

15 - elements for supplying pressurized air to the connector
(13) via the expander (10).

2. An equipment according to claim 1, characterized in
that the pressurized air is arranged to be supplied to

20 the connector (13) in a space between the inserting nose
(6) in the seat of the expahder (10} and the seat.

3. An equipment according to claim 1, characterized in

that the pressurized air is arranged to be supplied to
25 the connector (13) in a space via an opening (7) of the

inserting nose (6) in the seat of the expander (10).
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