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(54) Title: CASCADE DEDUSTING APPARATUS

(57) Abstract

There is disclosed a cascade dedusting apparatus (10)
which effectively removes dust from compressed tablets sup-
plied from a tabletting machine (19, 20) by causing the tab-
lets to tumble along an inclined cascade member (16). The
dust from the tablets is constantly removed from the dedust-
ing apparatus by vacuum means (18) and the dedusted tab-
lets are delivered to appropriate receptacles through a plu-
rality of discharge tubes (21-26). The cascade dedusting ap-
paratus of the invention also includes means to control the
flow of dedusted tablets (32, 33) to a pre-selected discharge
tube.

166




Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

applications under the PCT.

AT Austria
AU Australia
BB Barbados

BE Belgium

BF Burkina Faso

BG Bulgaria

BJ Benin

BR Brazil

BY Belarus

CA Canada

CF Central African Republic
cG Congo

CH Switzerland

Cl Cate d’lvoire
cM Cameroon

CN China

cs Czechoslovakia
cz Czech Republic

DE Germany
DK Denmark
ES Spain

F1 Finland

FOR THE PURPOSES OF INFORMATION ONLY

FR
GA
GB
CN
GR
HU
IE
IT
Jp

u
LK
LU
LV
MC
MG
ML
MN

France

Gabon

United Kingdom
Guinea :
Grecee

Hungary

Ireland

haly

Japan

Democratic People’s Republic
of Korea

Republic of Korea
Kazakhstan
Liechtenstein

 Sri Lanka

Luxembourg
Latvia
Monaco
Madagascar
Mali
Mongolia

MR
MW
NE.
NL
NO
NZ
PL

RO
RU
sSD
SE
sl
SK
SN
™
TG
uA
us
vz
VN

Mauritania
Malawi

Niger
Netherlands
Norway

New Zealand
Poland

Portugal
Romania
Russian Federation
Sudan

Sweden
Slovenia

Slovak Republic
Senegal _
Chad

Togo

Ukraine

United States of America
Uzbekistan

Viet Nam

-

-z



WO 94/07404 PCT/US93/09319

-1 -

10 IIILE OF THE INVENTION
CASCADE DEDUSTING APPARATUS

BACKGR THE NTION
In the pharmaceutical industfy, many unit
15 doses of medications prescribed for oral
administration are provided in the form of coated
tablets of various sizes and shapes. These tablets
are typically formed by commercial tabletting
machines which compress the medications supplied to
20 them in the form of particles, granules, powders, and
the like, into tablets.

These tablets are then coated with
convential coatings such as coatings to facilitate
oral administration, prevent premature dissolution of

25 the medication, maintain tablet integrity, and the
like. However, before these coatings are applied,
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residual dust resulting from the tabletting operation
must be removed to enable them to be effectively
coated.

Typical, commercially available tabletting
and dedusting apparatus employed for these purposes
are the "Hata'" supplied by Elizabeth-Hata
International, Inc. and the "Fette P3100" supplied by
Wilhelm Fette GMBH. These apparatus also include
computerized systems that count the mumber of
dedusted tablets to prevent overfilling the
receptacles in which the dedusted tablets are
deposited.

These commercial dedusting apparatus dedust
the tablets by means of a housing enclosing a
horizontally disposed, hollow cylindrical screen drum
equipped with an internal, co-axially aligned worm
conveyor seated therein. Compressed tablets from a
tabletting machine are fed into one end of the drum
and the drum is activated rotate. As the drum

rotates, the tablets are caused to vigorously tumble

as they are transported by the worm conveyor to the
discharge end of the drum where they are deposited
into a suitable receptacle. Dust removed from the
tablets is withdrawn from the housing by suitable
vacuum means.
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While effectively removing dust from the
compressed tablets as required, these dedusting
apparatus are not entirely satisfactory. Due to the
vigorous tumbling action to which the tablets are
subjected, many tablets are broken and cannot be
coated. In addition, it has been found that in these
dedusting apparafus much of the removed dust remains
and accumulates at the supply end of the drum. After
a prolonged period of operation, this accumulated
dust has a tendancy to cake up and cannot be removed
by the vacuum means. As a result, the dedusting
apparatus has to be constantly monitored and
periodically both the tabletting and the dedusting

~operators have to be shut down in order to remove

caked dust. Further, since these dedusters discharge
the dedusted tablets into onme or, at most, two
receptacles, the deduster and the tabletting machine
must be both shut down in order to'remove the filled
receptacle and provide an empty receptacle.

Thus, these conventional dedusting apparatus
are not considered to be highly efficient or cost
effective as they are expensive to manufacture,
costly to operate, result in a significant number of
broken tablets which cannot be coated. require
constant supervision, and must be periodically shut
down either to perform clean up maintenance or to
replace a filled receptacle with an empty one.

SUMMARY OF THE INVENTION

It has now been found that these
shortcomings of such conventional dedusting apparatus
are overcome by the cascade dedusting apparatus of
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the invention. In general, the cascade dedusting
apparatus of the invention comprises a generally
elongated rectangular housing having opposed side
walls and opposed end walls, one of said end walls
being at the supply emd and the other end wall being
at the discharge end of the apparatus; a cascade
screen member seated within the opposed end walls and
opposed side walls and inclined from the supply end
toward the discharge end, the cascade screen member
consisting of a plurality of screen sections, each
section being disposed horizontally higher than a
succeeding section from the supply end toward the
discharge end; a floor beneath the screen member
secured to the opposed side walls; a plurality of
discharge tubes at the discharge end of the deduster
apparatus, each of the tubes communicating with the
interior of the deduster; and, vacuum means
intermediate the opposed end walls communicating with
the interior of the deduster apparatus.

In preferred embodiments, the cascade
deduster apparatus of the invention is provided with
a diverter wall disposed between the opposed end
walls to substantially divide the cascade screen
member longitudinally in half; gate means to close
off pre-selected discharge ports; and, sensoring
means to prevent overfilling of the receptacles
receiving dedusted tablets in the event of
malfunctions.

Tablets fed to the cascade deduster
apparatus of the invention are gently tumbled along
the cascade screen member toward the discharge end of
the apparatus‘removing dust from the tablets. The
removed dust falls through the cascade screen member
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onto the floor and is constantly withdrawn from the
apparatus by the vacuum means. At the discharge end,
the dedusted tablets are directed through the
discharge tubes into a plurality of receptacles. By
using the gate means, the dedusted tablets can be
directed to pre-selected discharge tubes enabling
their associated receptacles to be filled
successively or sequent::lly. Employing the
sensoring means safeguards against overfilling the

10 receptacles should a malfunction occur.

Thus, the cascade deduster apparatus of the
invention is simple to use and economic to
manufacture. In addition, use of this apparatus
minimizes and virtually eliminates tablet breakage
and minimizes operator supervision and maintenance.
Further, the apparatus permits increased productivity
and greater flexibility since filling the plurality
of receptacles can be controlled thereby enabling
tablets to be dedusted continuously for prolonged
periods of time. '

15

20

DETAILED DESCRIPTION QOF THE INVENTION

The cascade deduster apparatus of the
invention will become more apparent from the ensuing
25 description when considered together with the
accompanying drawing wherein like reference numerals
denote like parts and wherein:
Figure 1 is a perspective view of the

cascade deduster apparatus of the invention;
30
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Figure 2 is a top plan view of the apparatus
shown in Figure 1;

Figure 3 is a view taken substantially on
the line 3-3 of Figure 2; and,

Figure 4 is an elevation and partial
diagrammatic view of a gate means that can be used
with the deduster apparatus of the invention.

As shown in Figures 1-3 the cascade deduster
apparatus of the invention, generally identified by
reference numeral 10, having opposed side walls 11,
12, opposed end walls 13, 14 and a central diverter
wall 15 which divides the deduster apparatus
substantially in half lengthwise.

Seated within side walls 11, 12 and end
walls 13, 14 is an inclined cascade screen member 16
consisting of a plurality of sections such as
16a-16e, each section being horizontally higher than
a succeeding section as one progresses from end wall
13 to end wall 14 to form a cascade screen.

The mesh size of screen 16 is not critical
but should not be so large as to enable compressed
tablets to pass through it nor so small as to become
clogged with removed dust during dedusting
operations. For typical dedusting operations, a
screen having a mesh size in the range of from about
0.050 to about 0.095 is suitable. Also useful is a
stainless steel type 304 wire cloth (0.023 wire; 12 x
12 mesh) having a wire opening of 0.060.
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Beneath screen 16 is a floor 17 secured to
-side walls 11, 12 which extends from end wall 13 to
terminate at a point intermediate the dust removal
conduct 18 and the first discharge tubes 21, 26 as
indicated at 17a (Figure 3) and which receives the
dust from the dedusted tablets. Intermediate end
walls 13, 14 and'communicating with the interior of
the apparatus through an opening formed in floor 17
is a dust removal conduit 18 (Figures 2 and 3)
preferably in the form of a tube, through which the
dust from dedusted tablets is removed. Preferably,
floor 17 is pitched at an angle from end wall 13
toward dust removal conduit 18 to facilitate removal
of the dust. Removal conduit 18 is connected to a
suitable vacuum means (not shown) so that the dust is
constantly removed as the tablets are dedusted.

In the embodiments shown in Figures 1-3, end
wall 13 is at the supply end of the deduster
apparatus and tablets to be dedusted are supplied to
the deduster apparatus from a conventional tabletting
apparatus (not shown) such as by means of supply
tubes 19 and 20. Since most conventional tablétting
machines are now provided as dual tabletting
machines, two such supply tubes are indicated
although single tabletting machines are still
currently being used.

Opposed end wall 14 is at the discharge end
of the dedusting apparatus and intermediate end wall
14 and the end 17a of floor 17 there are provided a
plurality of discharge conduits or tubes 21, 22, 23,
24, 25 and 26 through which dedusted tablets are
removed from the deduster. The upper ends. of each of
the discharge tubes 21-26 communicates with the
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interior of the apparatus to receive the dedusted
tablets and deliver them to suitable receptacles such
as drums as indicated at 27 in Figure 3.

In Figure 3, there is also shown a suitable
support 28 for the deduster apparatus which is
preferably of the type that can be vertically raised
and lowered so that the deduster apparatus can be
properly positioned adjacent discharge tubes 19, 20
of tabletting apparatus.

In a preferred embodiment and as best seen
in Figures 2 and 3, a pair of gates 29 and 30 are
provided transverse to the longitudinal axis of the
deduster 10 and are positioned to control the flow of
dedusted tablets through discharge tubes 21-26 so
that when drums 27 have received a predetermined
number of dedusted tablets from discharge tubes
21-26, one of the gates 29 or 30 is closed to shut
off the flow of dedusted tablets to pre-selected

‘discharge tubes. This is readily accomplished by

utilizing a conventional tablet counter as indicated
at 31 (Figure 2) connected to a conventional
computerized sensing device (not shown) which, in
turn, is connected to solenoid switches 32, 33
(Figure 2). When the computerized sensing device
receives a signal from the tablet counter 31 that a
pre-determined number of dedusted tablets has passed
through a pair of discharge tubes 21-26, it activates
one of the solenoid switches 32 or 33 which, in turn,
actuate a gate 29 or 30 to its closed position and
shut off the flow of dedusted tablets to that pair of
discharge tubes 21-26. The computerized sensing
device also serves to stop the tabletting machine if
the solenoid switches 32 and/or 33 malfuntion and
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fail to open or close the gates in proper sequence.

In the embodiment shown in Figure 2, gate 29
would be actuated to shut off the flow of dedusted
tablets to discharge tubes 21, 26 and gate 30 would
be actuated to shut off the flow of dedusted tablets
to discharge tubes 22, 25 and discharge tubes 23,
24. Thus, a typical discharge seguence would be
through discharge tubes 24, 25, 26 for one side and
through discharge tubes 21, 22, 23 for the other side.

While any conventional arrangement can be
used for gates 29 and 30, details of one such gate
arrangement is illustrated in Figure 4. As can be
seen in Figure 4, gate 29 is rotably secured beneath
cascade screen section 16c by means of axle 29a
pinned to side wall 11 shown by dot-dash lines.
Spaced from gate 29 is spring arm 34 which is also
rotatably secured beneath floor 17 by means of spring
arm pin 34a. Disposed between gate 29 and spring arm
34 is a spring 35 which is biased against gate 29 to
retain gate 29 in a normally c¢pen position as
indicated by the solid lines. Spring arm 34 is also
connected to solenoid switch 32 by conventional means
as indicated by 32a. When solenoid switch 32 sends a
signal to spring arm 34 through connecting means 32a,
spring arm 34 is actuated to rotate to its dashed
line position enabling gate 29 to also rotate to its
dashed line position and seal off cascade screen
section 16¢c thereby stopping the flow of dedusted
tablets to discharge tubes 21 and 26. |

In operation, the cascade deduster apparatus
of the invention is positioned to receive tablets
from a conventional tabletting machine through supply
tubes 19 and 20 (Figures 1 and 2). As the tablets
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are delivered from supply tubes 19 and 20, they are
kept separated by means of diverter wall 15. The
force with which tablets are discharged through
supply tubes 19 and 20 from the tabletting machines
coupled with the inclined pitch of screen member 16
and the cascade effect created by screen sections
1l6a-16e, causes the tablets to gently tumble along
screen member 16 toward discharge tubes 21-26. This
tumbling action created by the cascade effect of the
screen sections effectively dedusts the tablets and,
since the tumbling action is relatively gentle,
breakage of or damage to the tablets is significantly
reduced. Since the dust is constantly removed from
the tablets by means of removal conduit 18 as the
tablets progress along the cascade screen member 16,
dust build up in screen member 16 is prevented
thereby enabling removal of virtually all dust from
the tablets. By selective use of gates 29 and 30,
continuous dedusting can be achieved by staggering
the flow of dedusted tablets through discharge
conduits 21-26 enabling filled drums 27 to be removed
and replaced with empty drums to be filled.

Although the cascade dedusting apparatus of
the invention has been described with particularity
and in some detail, it should be understood and will
be appreciated by those skilled in this art that
modifications can be made therein without departing
from the scope of the invention recited in the claims.
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T LAIMED

1. A dedusting apparatus comprising:

(a) a generally rectangular housing having
opposed side walls and opposed end walls, one end
wall being at the supply end and the other end wall
being at the discharge end of said apparatus;

(b) a screen member seated within said
housing, said screen member being inclined from the
horizontal downardly from said supply end toward said
discharge end;

(c) means to deliver tablets to be dedusted
to said supply end and onto said screen member;

(d) a plurality of discharge tubes at said
discharge end each of which communicates at one end
which the interior of said housing and the other ends
of which are open to deliver dedusted tablets into
receptacles; and,

(e) vacuum means intermediate said opposed
end walls and communicating with the interior of said
housing to remove dust from dedusted tablets.

2. The apparatus of Claim 1 wherein said
screen member comprises a plurality of screen
sections, each of said sections being disposed
horizontally higher than a succeeding section from
said supply end to said discharge end.
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3. The apparatus of Claim 1 wherein a
diverter wall is provided in said housing, said
diverter wall being disposed between said opposed end
walls longitudinally dividing said housing in half.

4. The apparatus of Claim 1 which includes
a plurality of gate means at said discharge end
positioned to control the flow of dedusted tablets to
pre-selected discharge tubes.

5. The apparatus of Claim 4 wherein
sensoring means are provided to automatically close
one or more of said gate means.

6. A dedusting apparatus comprising:

(a) a generally rectangular housing having
opposed side walls and opposed end walls, one end
wall being at the supply end and the other end wall
being at the discharge end of said apparatus;

(b) a screen member seated within said
housing, said screen member being inclined from the
horizontal downwardly from said supply end toward
said discharge end and having a plurality of screen
sections, each of said sections being disposed
horizontally higher than a succeeding section from
said supply end to said discharge end;

(c) means to deliver tablets to be dedusted
to said supply end and onto said screen member;
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(d) a diverter wall disposed in said
housing between said opposed end walls longitudinally
dividing said housing in half; _

(e) a plurality of discharge tubes at said
discharge end each of which communicates at one end
with the interior of said housing and the other ends
of which are open to deliver dedusted tablets into
receptacles;

(£) a plurality of gate means at said
discharge end positioned to control the flow of
dedusted tablets to pre-selected discharge tubes; and,

(g) vacuum means intermediate said opposed
end walls and communicating with the interior of said

housing to remove dust from deducted tablets.

7. The apparatus of Claim 6 wherein
sensoring means are provided to automatically close
one or more .of said gate means. R
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