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APPARATUS AND METHOD FOR PROCESSING MEDICINES TO
- BEDISPOSED OF

FIELD OF THE INVENTION

[0001] The invention relates to an apparatus and a method for pro-
cessing medicines to be disposed of. The invention is most advantageously
applicable in pharmacies and hospitals.

BACKGROUND OF THE INVENTION

[0002] A considerable amount of medicines are to be discarded, i.a.
due to the drug being outdated. Private persons bring their outdated medicines
to a pharmacy, wherefrom said medicines will be forwarded to a hazardous
waste disposal plant. Correspondingly, hospitals are also to destroy discarded
medicines. Discarded medicines are temporarily stored, for instance, in phar-
macies and in terminals of haulage companies, where they await transport to
be further supplied in larger lots to the hazardous waste disposal plant.

[0003] The prior art procedure involves some drawbacks. Because
the discarded medicines are not particularly monitored during storage and
transport, there is a risk that they are stolen and abused. Secondly, when the
medicines are in their packages, the storage and transport of the discarded
medicine require a lot of space. Moreover, the processing of medicine packag-
es as hazardous waste causes considerable costs, even though the packages
themselves would not require hazardous waste processing.

SUMMARY OF THE INVENTION

[0004] The object of the present invention is to eliminate or reduce
the above-mentioned drawbacks of the prior art.
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[0005] This is achieved with an apparatus for processing discarded
medicines, which apparatus includes means for medicine crushing and a re-
ceptacle for collecting the crushed medicines, and which is characterized in
that the apparatus further comprises a pump and an air duct between the
pump and the receptacle for producing negative pressure in said receptacle so
as to provide an air flow from the crushing means to said receptacle, and at the
receptacle-side end of the air duct, inside the receptacle, there is a disposable
filter for filtering medicine dust from exhaust air.

[0006] The object of the invention is also achieved by a method for
processing a discarded medicine by means of an apparatus crushing medi-
cines, the method being characterized by:

- producing a negative pressure in a collecting receptacle for providing an air
flow between the crusher and the collecting receptacle;

- introducing discarded medicines into the crusher and crushing the medicines;
- conveying the crushed medicines into the receptacle;

- exhausting air from the receptacle via an air duct;

- filtering the air to be exhausted from the receptacle with a filter at
the receptacle-side end of the air duct, inside the receptacle;

- the receptacle becoming full, changing the receptacle and the filter, and put-
ting the used filter in the full receptacle;

- sealing the receptacle;

- transporting the full receptacle to a hazardous waste disposal plant for final
processing.

[0007] Some preferred embodiments of the invention are disclosed
in the dependent claims.

[0008] In an embodiment of the invention the receptacle is disposa-
ble. The receptacle may also be transparent. When the receptacle is changed,
the full receptacle is preferably tightly -sealed for storage and transport.

[0009] In an embodiment of the invention, the apparatus comprises
a measuring means connected to the low-pressure duct, for instance, for indi-
cating the degree of fullness of the receptacle.
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[0010] In an embodiment of the invention, the crushing means com-
prise two rotating rolls, and the medicine is crushed while passing there-
between. The rolls may also include blades.

[0011] In an embodiment of the invention the ap'paratus comprises
a grating or a conveyor belt for conveying the medicines to the crushing
means. In this manner it is possible to avoid that the operator's hands/fingers
would come into contact with the crushing blades. For glass ampoules the ap-
paratus may have a separate feed opening. In an embodiment of the invention
the apparatus also comprises a separate crushing means for crushing glass
ampoules. '

[0012] In an embodiment of the invention the apparatus comprises
a means for removing tablets from a tablet strip. In another embodiment the
apparatus comprises a means for shredding the tablet strip.

[0013] In an embodiment of the -invention the apparatus comprises
a tablet counter for counting the tablets to be processed.

[0014] Several advantages are achieved by means of the invention.
The medicines may be crushed immediately at a collecting point of discarded
medicines, whereby there is no risk of the medicines being stolen and abused.
By means of the tablet counter it is possible to count the amount of medicine to
be disposed of, and consequently, for instance in a hospital, it is possible to
make sure that a correct amount of medicine has been supplied for disposal.

[0015] 1t is possible to manufacture the apparatus of the invention to
be compact in size, whereby it is readily placeable in premises of use, such as
a pharmacy, a hospital or a customs house.

[0016] By means of the apparatus of the invention it is also possible
to separat‘e the medicines from their packages, and thus the packages, such
as tablet strips, may be disposed of along with miscellaneous waste, without
hazardous waste processing. In addition, the hazardous waste will occupy only
a small space, when the packages are not included. In this manner it is possi—
ble to economize on processing costs.
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[0017] In the present patent application "negative pressure” refers to
an air pressure that is lower than the ambient atmospheric pressure.

BRIEF DESCRIPTION OF THE FIGURES

[0018] In the following, some preferred embodiments of the inven-
tion will be described in greater detail, with reference to the attached figures, in
which

Figure 1a is a perspective view of an apparatus of the invention for
processing discarded medicines;

Figure 1b is a front view of the apparatus shown in Figure 1a;

Figure 2 shows a second embodiment of the apparatus of the inven-
tion for processing discarded medicines;

Figure 3 is a flow chart of a method of the invention for processing
discarded medicines.

DESCRIPTION OF SOME EMBODIMENTS

[0019] Figures 1a and 1b show an apparatus of the invention for
processing discarded medicines, seen in two different directions. The appa-
ratus may include means 70 for removing tablets from tablet strips, and the
means may be located on the side or on top of a frame 11 of the apparatus, for
instance. The operation of the means may be based on rolls pressing the tab-
let strip, for instance. The rolls may be rotated by a separate electric motor or
by means of another electric motor 36 found in the apparatus 10. The appa-
ratus may also include a tablet counter 60. The tablet counter has an opening
62 for introducing the tablets into the counter and an opening 64 through which
the counted tablets exit the counter. The number of tablets is shown on a dis-
play 65. The tablet counter may also include a bar code reader for identifying
the medicine on the basis of the bar code on the package.

[0020] The medicines to be processed are placed on a grating 22 in
an opening 21 of the apparatus, through which they pass. The purpose of the
grating is to prevent a hand/fingers from coming into contact with crushing
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rolls. There is a specific feed opening 25 for glass ampoules. The medicines
fall on the crushing rolls 31 and 32 directly or along guides 27. The rolls are
rotated by an electric motor 36 through cogwheels 34 and 35. By means of the
cogwheels the rotating rate of the rolls may be set appropriate.

[0021] The crushed medicine falls further in a receptacle 40. To
guide the medicine crush into the receptacle the apparatus has a funnel 24.
The apparatus also includes a vacuum pump 51 that is preferably coupled to
the same electric motor 36 that rotates the rolls. From the vacuum pump an air
duct 55 leads to the receptacle 40. At the end of the duct there is a filter 53.
Thus, the vacuum pump provides low pressure in the receptacle 40, thanks to
which low pressure medicine dust formed in crushing is transferred along with
air flow into the receptacle and it does not spread around the apparatus. In
order for the air flow being provided from the crushing blades to the receptacle,
a seal 45 is preferably arranged between the receptacle and the funnel 24.

[0022] The vacuum pump transfers the aspirated air preferably out-
side the apparatus via a tube 59, for instance, into an exhaust air duct of a
building. The filter 53 is to prevent the medicine dust from drifting outside the
apparatus along with the air transferred by the pump. The filter may be re-
placed, for instance, in connection with a receptacle change. Most preferably
the filter is inside the receptacle, at the end of the low-pressure pipe 55. Both
the filter and the receptacle may preferably be changed manually without any
tools. They are both preferably disposable. The receptacle may also be trans-
parent, and therefore it is possible to monitor how it fills up.

[0023] In connection with the vacuum pump there is preferably a
measuring means for measuring pressure (not shown in the figure). When the
receptacle begins to fill up, the air flow in the filter decreases and a pressure
difference between the duct 55 and the surroundings of the apparatus increas—
es. Thus, the measuring means may indicate that the receptacle is filing up
and, for instance, prompt an alarm light or tone to activate in the apparatus.
The measuring means may also indicate a filling degree of the receptacle.
Measuring means of this kind are used, for instance, in vacuum cleaners to
show the filling degree of a dust bag.
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[0024] Figure 2 shows a second embodiment 20 of the apparatus of
the invention. It differs from the apparatus of Figures l1la and 1b as follows.
Medicines to be crushed are placed on a conveyor belt 23 which is driven by
the same motor 36 that rotates the crushing blades, for instance. The conveyor
belt transfers the medicines onto the crushing rolls. For tablet strips the appa-
ratus includes a separate cutter 80 that shreds the strips with tablets. The
strips are introduced into a shredder through a slotted grating 81. The crushing
blades 32 also have cutting blades 33 that preferably cut perpendicularly to the
cutter 80. In addition, the apparatus includes a separate crusher 39 for glass
ampoules.

[0025] It is possible to make the apparatus of the invention compact
in size, e.g. 0.2m in width, 0.5m in depth and 0.3 to 0.5m in height, depending
on the size of a waste bin. The width of the apparatus is preferably less than
0.5m and most preferably less than 0.3m, correspondingly, the depth is prefer-
ably less than 1m and most preferably less than 0.7m and the height is prefer-
ably less than 1.2m and most preferably less than 0.6m.

[0026] Figure 3 is a flow chart of a method of the invention for pro-
cessing 1 discarded medicines. If the medicines to be processed are in tablet
strips, the tablets are separated from the strips in step 2. If it is deemed neces-
sary to tally the tablets to be disposed of, they are counted with a counter in
step 3. In step 4, negative pressure is generated inside the apparatus, in par-
ticular in a collecting receptacle. The pressure may be generated any time pri-
or to crushing the medicines. The medicines are crushed in step 5 with crush-
ing means, such as rotating rolls described in connection with the previous fig-
ures. The crushed medicines are conveyed to the collecting receptacle in step
6. When the collecting receptacle is filled up, it is replaced by an empty recep-
tacle in step 7. At the same time it is also possible to replace a filter, in which
case the used filter may be put in the full collecting receptacle, if so desired,
without touching with hands. Preferably the full receptacle is sealed tightly. In
step 8, the full receptacle and the filter, if any, are transported to a hazardous
waste disposal plant, for instance, for final processing, whereafter the pro-
cessing is completed. '
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[0027] The scope of protection of the invention is defined in the fol-
lowing claims. It is obvious to a person skilled in the art that the details of dif-
ferent features of the invention may vary within the inventive concept, depend-
ing on each particular embodiment of the invention.
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CLAIMS

1.

An apparatus (10, 20) for processing discarded medicines, the apparatus
including means (31 to 33) for crushing medicines and a receptacle (40) for
collecting the crushed medicine, cha racterize d in that the apparatus
further comprises a pump (51) and an air duct (55) between the pump and
the receptacle for producing a negative pressure in said receptacle (40) so
as to provide an air flow from the crushing means to said receptacle, and at
the receptacle-side end of the air duct, inside the receptacle, there is a dis-
posable filter (53) for filtering medicine dust from exhaust air.

The apparatus of claim 1, characte riz ed in that the crushing
means comprise at least two rotating rolls (31, 32), whereby the medicine is
crushed between the rolls.

The apparatus of claim 2, characterized | in that the rolls (31, 32)
have cutting blades (33).

The apparatus of claim 1, charact erized in that the filter (53) is
arranged replaceable without tools.

The apparatus of any one of the preceding claims, cha ract erize d in
that the receptacle (40) is disposable and replaceable without tools.

The apparatus of any one of the preceding claims, characte rized in
that the apparatus comprises separate crushing means (39) for crushing

glass ampoules.

The apparatus of any one of the preceding claims, cha racte rize d in

. that the apparatus comprises means, such as a grating (22) or a conveyor

belt (23), for preventing hands from coming into contact with the crushing
means.
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8.

10.

9

The apparatus of any one of the preceding claims, characte rized in
that the apparatus comprises means (70) for removing medicine tablets
from tablet strips.

The apparatus of any one of the preceding claims, characte rize d in
that the apparatus comprises means (60) for counting medicine tablets.

A method for processing discarded medicine by means of an apparatus
crushing medicines, characterized by:
- producing a negative pressure (4) in a collecting receptacle for providing
an air flow between the crusher and the collecting receptacle;
- introducing discarded medicines into the crusher and crushing the medi-
cines (5);

- - conveying the crushed medicines into the receptacle (6);

- exhausting air from the receptacle via an air duct;

- filtering the air to be exhausted from the receptacle with a filter
at the receptacle-side end of the air duct, inside the receptacle;
- the receptacle becoming full, changing (7) the receptacle and the filter,
and putting the used filter in the full receptacle;

- sealing the receptacle;
- transporting the full receptacle to a hazardous waste disposal plant for fi-
nal processing (8).
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