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(57) Abréegée/Abstract:

The device for spraying a pulverulent lubricant or release agent dispersed Iin an air stream onto the pressing tools In a tableting
press, comprises at least one spray nozzle 14 for applying the powder-containing air stream to the pressing tools, a suction system

o
SSonEeAN S f
.l.!.\‘\-c.c..--.
- h.l‘s_ .\I {\A '
J & "'.

C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC ' CTIPO
OPIC - CIPO 191 SRR




CA 2220476 C 2007/01/09

anen 2 220 476
13) C

(57) Abrege(suite)/Abstract(continued):
16, 19, 20 for sucking the excess residues of lubricant off the pressing tools and a metering device 1, 2, 3, 4, 5, 6 having an air-jet

Injector 3 for reproducibly loading the air stream with the lubricant. The essential step consists In the fact that the pressing tools
15a, 15b of the tableting press are connected to a sensor 21, which generates an output signal which Is characteristic of the extent
to which the lubricant is covering the surfaces of the pressing tools and controls the amount of air sucked off at the suction system
16, 19, 20 and/or the loading of the air stream with the powder. As a result it Is possible to achieve a reliable and operationally safe
lubrication of the punch surfaces In the tableting machine even when tableting critical products which tend to cake. Moreover, the

operational reliability and the service life of the machine are improved.
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Device for the controlled spraving of pulverulent lubricants onto punches and dies

of tableting presses

Abstract

The device for spraying a pulverulent lubricant or release agent dispersed in an air
stream onto the pressing tools in a tableting press, comprises at least one spray nozzle
14 for applying the powder-containing air stream to the pressing tools, a suction system
16, 19, 20 for sucking the excess residues of lubricant off the pressing tools and a
metering device 1, 2, 3, 4, 5, 6 having an air-jet injector 3 for reproducibly loading the
air stream with the lubricant. The essential step consists in the fact that the pressing
tools 15a, 15b of the tableting press are connected to a sensor 21, which generates an
output signal which is characteristic of the extent to which the lubricant is covering the
surfaces of the pressing tools and controls the amount of air sucked off at the suction
system 16, 19, 20 and/or the loading of the air stream with the powder. As a result 1t
is possible to achieve a reliable and operationally safe lubrication of the punch surfaces
in the tableting machine even when tableting critical products which tend to cake.

Moreover, the operational reliability and the service life of the machine are improved.

(Fig. 1)
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Device for the controlled spraving of pulverulent lubricants onto punches and dies

of tableting presses

The present invention relates to a device for spraying pulverulent lubricants onto

punches and dies of tableting presses.

The literature describes lubricant systems which spray the lubricant onto punches and

dies of tableting presses both in liquid form (as a dispersion in alcoholic solvents) and

in powder form.

EP 262 538 describes a system which conveys a lubricant out of a reservoir to a nozzle
via a pump. In this system, the pump is synchronized with the tableting machine. The
lubricant consists of an alcoholic lubricant dispersion, which for GMP reasons is more

problematical than the use of the pulverulent lubricant.

The same applies to the devices according to DE 42 03 273. The common feature of
these devices 1s that a liquid lubricant dispersion having the abovementioned drawbacks

1S sprayed.

Furthermore, EP 0 336 197 describes the controlled delivery of metered amounts of
finely divided solids using a venturi nozzle. Use is made here of a discontinuous
control system for conveying the lubricant. Moreover, there is no control over the
addition of lubricant. Furthermore, in this device the lubricant reservoir, the conveying

system and the nozzle are positioned directly adjacent to the tableting press and for

GMP reasons cannot be moved into another area.

The 1nvention seeks to improve a device for spraying a pulverulent lubricant or release
agent dispersed 1n an air stream onto the pressing tools in a tableting press. This device

comprises at least one spray nozzle for applying the powder-containing air stream to
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the pressing tools, a suction system for sucking the excess residues of lubricant off the
pressing tools and a metering device having an air-jet injector for reproducibly loading

the air stream with the lubricant.

Starting from this device, the object 1s to improve the supply of lubricant to the
tableting press in such a manner that adequate lubrication of the pressing tools with the
pulverulent lubricant is always carried out even with critical tableting material which
tends to cake and operating problems caused by tableting material caking on the punch

surfaces are reliably avoided.

This object is achieved according to the invention in that the pressing tools of the
tableting press are operatively connected to a sensor, which generates an output signal
which 1s characteristic of the extent to which the lubricant is covering the surfaces of
the pressing tools and controls the amount of air sucked off at the suction system
and/or the loading of the air stream with the powder. Thus either the amount of air
sucked off or the loading of the air stream with the powder is adjusted in such a
manner that a sufficient covering of the pressing tool surfaces with the lubricant is
ensured. However, it is also possible, and in many cases advantageous, if the two types
of adjustment are combined with one another. This special feedback ensures a
reproducibly settable, optimum lubrication of the pressing tools which meets the

requirements and is independent of the operating state.

A suitable sensor is, for example, a force sensor which generates an output signal

which 1s characteristic of the force required to eject the tablets from the pressing tools.

However, a sensor which comprises an optical reflection sensor for detecting the light
reflected from the surface of the pressing tools 1s advantageously used. The action of
this optical sensor is based on the fact that less light is reflected in the event of a more
heavy covering of the punch surfaces by the pulverulent lubricant, so that the sensor

signal decreases.

According to a preferred embodiment of the invention, the sensor is connected to a

control circuit which, in the event of a change in the sensor output signal, adjusts the
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suction power of the suction system and thus the covering of the surfaces of the
pressing tools with the lubricant so that the deviation of the sensor output signal from
a predetermined desired value S, or K, 1s minimized. The suction power of the suction
system is thus used as a control variable in order to adjust the covering with lubricant
and thus the intensity and efficiency of the lubrication. This is because a lower level
of suction results in a larger proportion of lubricant adhering to the press punch
surfaces. By contrast, a stronger level of suction sucks off more powder, so that the

covering becomes less.

It a force sensor is used as the sensor measuring the covering, the control system is
designed such that the force sensor, in the event of the output signal increasing up to

a limit value K, causes the suction system to reduce the suction power.

However, as already mentioned a reflection sensor is preferably used as the sensor
measuring the covering. In this case, the control system is designed such that the
reflection sensor, in the event of its output signal decreasing to a limit value S;,

causes the suction system to reduce the suction power.

A further development of the invention 1s characterized in that the output signal of the
force sensor, in the event of the limit value K, being exceeded, or the output signal of
the reflection sensor, in the event that it falls below the limit value S,, causes the
metering device to increase the metering of lubricant into the air stream flowing to the
spray nozzle, until the signal falls back below the limit value K, or moves back above
the limit value S,. In this way, an operating state 1s taken into account in which
product (tableting material) begins to settle on the punch surfaces and the sensor,
despite a reduction in the suction of lubricant, signals a further increased tablet ejection
force or (in the case of the optical sensor) a further reduced reflection. The need in this

case to make the lubrication even more intensive can clearly not be achieved by a
further reduction in the suction of lubricant. It is then only possible to return to the
normal control state by loading the air stream more strongly with the pulverulent
lubricant. The stronger loading is thus introduced as an auxiliary control variable when
adjustment of the suction power is no longer sufficient to return the control variable,

1.e. the sensor signal which is characteristic of the covering of the pressing tools with
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lubricant, to the desired value. As already mentioned,
experience has shown that this situation arises when product

settles on the surfaces of the pressing tools.

In the event that particularly high requirements
are placed on the metering accuracy, it may be expedient to
incorporate an additional control device, which interacts
with the metering device, 1n order to ensure a high level of
constancy of the loading of the conveying air stream with

the lubricant.

A further important improvement to the invention
consists 1n the fact that the spray nozzle for applying the
lubricant to the pressing tools 1s incorporated in the feed
shoe of the tableting press together with the suction device
for removing the excess lubricant. If necessary, the

scraper which 1s required to convey the ejected tablets away

may likewise be attached to the feed shoe. This integrated,

space-saving design has the advantage that existing

tableting presses can readily be retrofitted with the new

lubricant system.

The metering device for feeding the pulverulent
lubricant into the conveying air stream generated by means
of an injector expediently comprises a vertically disposed
reservolir, which is provided with agitator arms and an
agitator cage and its base has a discharge opening. A
vibrating conveyer (shaker channel) arranged beneath the
discharge opening of the reservoir advantageously serves to
convey the discharged powder onwards into the air-jet

injector.

According to one aspect of the present invention,
there 1s provided device for spraying a pulverulent

lubricant or release agent dispersed in an air stream onto
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pressing tools in a tableting press, comprising at least one

spray nozzle for applying a powder-containing air stream to

the pressing tools, a suction system for sucking excess
residues of lubricant off the pressing tools and a metering

O device having an air-jet injector for reproducibly loading
the air stream with the lubricant, wherein the pressing
tools of the tableting press are operatively connected to a
sensor, which generates an output signal which is
characteristic of the extent to which the lubricant is

10 covering surfaces of the pressing tools and controls the
amount of air sucked off at the suction system and/or the

loading of the powder-containing air stream.

The 1nvention provides the following advantages:

¢ The new controlled lubricant system ensures a reliable
15 and operationally safe lubrication of the punch surfaces in
the tableting machine even when tableting critical products

which tend to cake. As a result, operational reliability

and service life can be improved.

¢ ©Since only a few additional components are required, and
20 these can be integrated in the feed shoe of the tableting
press, 1t is also possible without great difficulty to

retrofit existing installations at relatively low cost. In
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particular, even with tableting presses with restricted space conditions in the

feed-shoe region the advantages of external tablet lubrication can be realized.

The design principle of the lubricant system according to the invention allows

a spatially separate positioning of the lubricant reservoir and of the pneumatic

conveying device of the tableting press, so that the preconditions for operation

which is in accordance with GMP are fulfilled.

The invention is explained in more detail below with reference to an exemplary

embodiment illustrated in the drawings, in which:

Fig. 1 shows the control circuit diagram for the addition of lubricant

Fig. 2 shows a plan view of a modified feed shoe with the fittings
belonging to the lubricant system, and

Fig. 3 shows the metering and conveying device for the pulverulent

lubricant.

In accordance with Fig. 1 and Fig. 3, the pulverulent lubricant, e.g. magnesium
stearate, is situated in a cylindrical reservoir 1. An agitator mechanism 2 with a cage-
like agitator body 3 and agitator blades 4 is fitted in the reservoir 1. The agitator
mechanism 2 is driven by a speed-controlled motor 5. The lubricant in the vessel 1s
continuously loosened by the revolving agitator mechanism 2 and a uniform product
stream trickles through the discharge opening 6 (cf. Fig. 3) at the base of the reservoir
1 onto a shaker channel 7 (vibrating conveyor) which is arranged beneath the reservoir
and leads to the feed opening 8 of an air-jet injector 9. The air-jet injector 9 1s
connected to a compressed-air source via a valve 10. The valve 10 is used to control
the amount of air and thus the conveying power of the air-jet injector 9. The
pulverulent lubricant is sucked into the air-jet injector 9 and is conveyed through a
flexible tube 12, which may be several metres long, to a spray nozzle 14 incorporated

in the feed shoe 13 of a rotary tableting press (cf. Fig. 2).

The slot-like spray nozzle 14 divides the air jet which is carrying the lubricant in the
direction of upper punch 15a and lower punch 15b of the tableting press. This design
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of nozzle makes it possible to spray the upper and lower punches and the die of the
tableting press with the lubricant. A suction device 16 for removing the excess
lubricant not adhering to the pressing tool surfaces is likewise incorporated in the feed
shoe. This suction device comprises a conically widened suction opening, which is
arranged behind the spray nozzle 14 in the running direction of the press punch, is
likewise integrated in the feed shoe and is connected to a suction line 17 (ct. Fig. 1).
Furthermore, the tablet scraper 18, which is required to divert the tablets into an
ejection duct, is in this embodiment, for space-saving reasons, arranged on the feed
shoe 13 and not, as is otherwise customary, directly on the tableting press. The suction
line 17 is connected to a suction pump 20 via a control valve 19. The remotely
adjustable control valve 19 can be used to vary the suction power at the suction
opening 16. It has been found that the suction power represents a suitable control
variable for controlling the covering of the press punch surfaces with the lubricant. The
covering increases with decreasing suction power and, conversely, decreases with

Increasing suction power.

The covering of the press punch surfaces with the lubricant is measured with the aid
of a reflection sensor 21, which is arranged behind the suction device 16, in the
running direction of the tableting punches, to the side of the tableting press punches
which move past. The reflection sensor 21 is a commercially available component in
which the primary light and the measured light are supplied and retrieved via optical
fibres. The measured light is converted photoelectrically into an electrical measurement
signal which is inversely proportional to the covering with the lubricant. Thus the
greater the covering, the lower the intensity of the light reflected from the punch
surface and also the smaller the magnitude of the measurement signal. The
measurement signal is amplified (measurement amplifier 22) and fed to a control unit

23, the functioning of which is described below:

The control unit 23 comprises an input for the measurement line 24 and four outputs
for control lines. The control line 25 is connected to the metering device 2, the control
line 26 to the shaker channel 7, the control line 27 to the air-jet injector valve 10 and

the control line 28 to the control valve 19 in the suction line 17. The normal operating

state of the control unit 23 is characterized in that in the event of a decrease in the
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measurement signal at the reflection sensor 21, corresponding to an increase in the

covering of the punch surface with lubricant, the suction power at the suction opening
16 is increased by opening the control valve 19 further via the control line 28 and,
conversely, in the event of an increase in the reflection signal (corresponding to a
decrease in the covering of lubricant) the control valve 19 1s closed to a greater extent
- order to reduce the suction power. Thus a low degree of lubrication (with a high
level of suction) leads to a high measured value, while a high level of lubrication (with
weak suction) leads to a small measured value. The valve 19 and thus the suction
power are now adjusted by the control unit 23, so that the lubricant covering of the
pressing tools is held at a predetermined desired value S, or the deviation from this

desired value is minimized.

However, it has been found in practice that situations arise where experience has
proven that the measurement signal does not rise after falling below a specific limit
value S, despite an increase in the suction, but rather remains constant or even
decreases still further. In this case, tableting material (product) has settled on the punch
surface and increasing the lubricant covering by reducing the suction power 1s no
longer sufficient to prevent caking of product. This means that adjusting the suction
power no longer has the desired success, SO that the control system is blocked and fails.
However, the problem can be solved by means of an additional control system (dual
control system), which in this case provides for a higher loading of the injector air
stream with the lubricant. For this purpose, the control line 25 1s used to increase the
rotational speed of the metering motor 5 and thus also the amount of lubricant metered
into the air-jet injector 9 until the product accumulation on the punches disappears. The
measured value then moves back above the limit value S;, so that the control system
can be returned to the normal control area, in which the suction power is again used as
the control variable for the lubricant covering. It necessary, the control unit 23 can
adjust the vibration frequency of the shaker channel 7 (via the control line 26) and the
volumetric flow of conveying air into the air-jet injector 9 (via the valve 10 and the

control line 27) to match the increased metering of lubricant.

Instead of the optical reflection sensor 21, it is also possible to use a force sensor,

which measures the force necessary to eject the finished tablets from the die of the
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tableting press (ejection force). Such force sensors are already installed in most
commercially available tableting presses. Use is made here of the functional
relationship that the ejection force decreases with an increasing covering of lubricant
and increases with a decreasing covering of lubricant. In a similar manner to the above-
described control system based on the reflection sensor, the ejection force measured 1s
compared with a preselected desired value K, and the suction power is adjusted so that
the deviation from this desired value is again as low as possible. Here too, it is
possible in turn to use the option of increasing the powder loading in the conveying air
stream if, as experience has shown, changing the suction power is no longer sufficient
to return to the originally set desired value K, for the ejection force after a limit value
K, for the ejection force has been exceeded in the event of product caking on the

punch surfaces.

One variant of the invention consists in not using the suction at the press punches as
2 control variable at all for adjusting the lubricant covering of the press punch surfaces,
but rather using the powder loading of the injector air stream from the outset. In this
case, the suction power is kept constant and only the metering rate for metering the
lubricant into the injector air stream and, 1f appropriate, also the amount of injector air
are adjusted in such a way that the ditference between the actual value, measured using
the force sensor or reflection sensor, of the lubricant covering and the desired value K,
or S, is eliminated (minimized). However, this type of control system under certain

circumstances results in a higher consumption of lubricant.
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CLAIMS:
1. Device for spraying a pulverulent lubricant or

release agent dispersed 1n an air stream onto pressing tools
in a tableting press, comprising at least one spray nozzle
for applyving a powder-containing air stream to the pressing
tools, a suction system for sucking excess residues of
lubricant off the pressing tools and a metering device
having an air-jet injector for reproducibly loading the air
stream with the lubricant, wherein the pressing tools of the
tableting press are operatively connected to a sensor, which
generates an output signal which is characteristic of the
extent to which the lubricant 1s covering surfaces of the
pressing tools and controls the amount of air sucked off at
the suction system and/or the loading of the powder-

containing air stream.

2. Device according to claim 1, wherein the sensor
comprises a force sensor which generates the output signal
which 1s characteristic of the force required to eject the

tablets from the pressing tools.

3. Device according to claim 1, wherein the sensor
comprises an optical reflection sensor for detecting the

light reflected from the surfaces of the pressing tools.

4 . Device according to claim 2, wherein the sensor 1is
connected to a control circuit which, in the event of a
change 1n the sensor output signal, adjusts the suction
power of the suction system and thus the covering of the
surfaces of the pressing tools with the lubricant so that

the deviation of the sensor output signal from a

predetermined desired value 1s minimized.

5. Device according to claim 4, wherein the force

sensor, 1n the event of the output signal increasing up to a
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limit value K;, causes the suction system to reduce the

suction power.

o . Device according to claim 5, wherein the output

signal of the force sensor, 1n the event of the limit value
K; being exceeded causes the metering device to increase the
metering of lubricant into the air stream, until the signal

falls back below the limit value K;.

7. Device according to claim 3, wherein the sensor 1is
connected to a control circuit which, 1n the event of a

change i1n the sensor output signal, adjusts the suction

power of the suction system and thus the covering of the

surfaces of the pressing tools with the lubricant so that

the deviation of the sensor output signal from a

predetermined desired value i1is minimized.

3 . Device according to claim 7, wherein the optical

reflection sensor, 1n the event of its output signal

decreasing to a limit value S;, causes the suction system to

1ncrease the suction power.

9. Device according to claim 8, wherein the output

signal of the optical reflection sensor, in the event that

1t falls below the limit value S;, causes the metering device

to i1ncrease the metering of lubricant into the air stream,

until the signal moves back above the limit value S;.

y—

10. Device according to any one of claims 1 to 9,

further comprising a control device which keeps the metering

rate for loading of the air stream constant.

11. Device according to any one of claims 1 to 9,

whereln the at least one spray nozzle for applying the
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lubricant to the pressing tools 1s incorporated in a feed
shoe of the tableting press together with a scraper for the
tablets and a suction device for removing the excess
lubricant, the suction device being a part of the suction

system.

12. Device according to any one of claims 1 to 11,
whereln the metering device comprises a vertically disposed
reservolr, which 1s provided with agitator arms and an
agltator cage and at 1ts base has a discharge opening, and
in that a vibrating conveyor 1s arranged beneath the
discharge opening 1n order to convey the pulverulent

r—

lubricant trickling out of the reservoir into the air-jet

injector.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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