
1 Dosing Device For Generating A Gas Flow With An Active Substance Finely Dispersed In The Latter
Dosing device for generating a. gas flow with an active substance finely dispersed in the latter
Description 10 The inventionappliesto theareaof medical engineering, but can also be used
advantageously elsewhere. The invention relates especially to a dosing device for generating a gas
flow with an active substance finely dispersed in said gas flow. These types of dosing devices are
used in particular for inhaling active substances. in a particularly 20 advantageous manner, such
devices can be used to inhale pulverulent substances which are arranged in a storage chamber and,
for a single inhalation, can be removed by means of a dosing device and introduced into a suction air
stream. This can occur, for example, by removing a 25 closure flap and at the same time actuating a
dosing rod, which is movable into a ready-to-empty position with the removal of the closure flap. Next,
the person using the dosing device, by applying a 30 negative pressure, i.e. by orally sucking in, can
then generate the air flow in the dosing device which causes the necessary mechanisms within the
dosing device in order to distribute the active substance finely in a suction air stream and conduct it
away through the 35 mouthpiece.  It has also been proposed, in particular, to provide a piston which,
by means of the initiating of the suction air stream, is moved to release the dosing chamber such that
said dosing chamber, in which a dosed amount of the active substance is situated, can he combined
with the suction air stream in order to distrinnte the active substance in the suction air stream Against
the background of the prior art, it is the 10 object of the present invention develop, in an advantageous
manner, a mechanism for releasing the dosing chamber and, in this way, to contribute to the the
dosing chamber being released in a reproducible and extremely reliable manner at the correct moment
during 15 the generation of the suction air stream. The object is achieved in an advantageous manner
with the features of claim 1. 20 in this case, the dosing device according to the invention has a first gas
flow channel and a dosing chamber, which is situated at least sometimes in the region of the first gas
flow channel, as well as a dosing chamber release mechanism which has a separating element which
can be displaced between a closed position and an open position such that the first gas flow channel
and/or a connection between the first gas flow channel and the dosing chamber can be selectively
blocked or released, wherein the separating element is 30 displaceable on a slide guide element
between the closed position and the open position and is driveable by means of a negative pressure
applied at the mouthpiece, and wherein the separating element and/or the slide guide element is
provided at least in the 35 sliding contact region with a slide element that influences the sliding friction
properties.  In principle, the slide element provides defined sliding conditions between the separating
element on the one hand and the slide guide element on the other. In this way, a sticking or jamming
of the driveable separating element is prevented and the conditions for the acceleration of the
separating element by means of the drive through the suction air stream are established in a
reproducible manner, such that the moment at which the separating element releases the 2.0 dosing
chamber can also be kept to in a reproducible manner. In this case, it can be provided in an
advantageous 



manner that the separating element is tulip-shaped arid 15 that the slide element is provided in that
part of the separating element that is widened in a tulip-shaped manner, in particular at the free end
thereof on the edge on the peripheral side. 20 The slide element can be formed in an advantageous
manner by enhancement of the separating element and/or of the slide guide element at least in the
surface regien with a friction-reducing or friction-determining substance. 25 In this case, the separating
element and/or the slide guideelementcancontainsaidfriction-'
reducing/friction-determiningsubstanceasan ingredient of the mixture or can be coated with said
30substance. The substance can be present as a powder and for example can be metal soap, in
particular In the form of magnesium stearate. The advantage of coating with a powder of this type is
that the friction-determining effect is achieved even  with layer thicknesses within the u range such that
the  4 form of the friction partnersis not changed substantially by the coating and no bostbrocessing is
necessary. Such powders that have a specific surface between 2 and 20 square m/grang in particular
between 5 2.3 and 9.3 square m/gram, preferred between 3 and square migram and further preferred
between 3 and 5 square m/gramcanbeusedinapart.tcuiarly advantageous manner. A further
embodiment of the invention provides that the slide element is formed by a surface contour that has
projections. Incase, the projections can be designed as knobs or webs which extend,particular,
direction. The corresponding projections and can be provided on the on the slide guide element.  In an
advantageous manner, 3 to 20, preferably 6 to 12 knobs can be provided distributed ih a uniform
canner 



over the periphery. They can be arranged at the free 20 end of the widened part of the tulip-shaped
separating element. Itisalsoconceivabletoformcorresponding    projections and, in addition, to apply a
friction-25 determining additive as an ingredient of the mixture or as a coating at the same time.    The
invent on is shown below by way of an exemplary embodiment in a drawing and is then described, in
30 which: figure 1shows a vertical section through a dosing device which is closed by moans of a
protective cap; a a figure 2shows a longitudinal section rotated about 90, similar to that in figure 1;
figure 3shows a longitudinal section of the dosing device as the protective can is being removed; figure
4shows the state of the dosing device once the first gas flow channel has been released by the dosing
means release mechanism; figure 5shows a three-dimensional exterior view of the inside setup of the
dosing device; 10 figure  6shows a three-dimensional interior view of thedosingdevicefrom adifferent
direction to that in figure 5; figure 7shows a three-dimensional view of a oosing rod; 15 figure 8shows a
three-dimensional- representation of a separating element; figure 9shows a cross section of a
separating element with a slide guide element; figure 10shows a three-dimensional view of a
20separatingelementinanembodiment different from that in figure 8; 



figure 11shows a side view of a separating element with projections onits tulip-shaped widening; 25
figure 12shows a side view of the separating element of figure 11 rotated by 90 degrees; figure
13shows a sectionalside view of the separating element of figure 11; figure 14shows a top view of the
separating element 30from the undersidefacing the dosing chamber; figure 15shows a top view of the
separating element of figure 11 from the top side facing the mouthpiece and 35 figure 16shows a
three-dimensional view of the separating element of figure  The dosing device for inhaling an active
substance 2 represented in the figures provides a manually operable, cylindrical, bar-shaped pocket
device for a person and has a housing 3 and a protective cap 7 which 5 has to be removed from the
device at the start of use. s end the protective cap 7 has an internal tnrea interacts with an external
thread 9 of the housing 3. When the protective cap 7 is unscrewed, ribs I0 on an outer cylinder 4 of the
device additionally interact with grooves 11 on the inner surface of the protective cap 7 such that,
when the protective cap 7 is twisted 15 off, part of the dosing device is set into rotation in relation to
the housing 3 and, as a result, a rotating part 28 which is connected to a rotor R, which acts as   



20 the active substance 2 in the storage chamber 15 is moved. In the closed state of the dosing
device, a dosing rod 33 in the form of a dosing sword with a dosing chamber 25 14, which is situated
at its end region and is designed as a continuous, conical opening, enters the storage chamber 15
and, in the cooxse of the unscrewing movement, is rotated inside the storage chamber. This ensures a
filling of the dosing chamber 14 with the 30 active substance. On its end opposite the dosing chamber
14, the dosing rod 33 has a docking point 41 with a latching head 45 and an annular groove 46, which
interacts in the closed 35 position with lugs 47 of a longitudinally-slotted  Thus, by means of the
continuous axial lift of the protective cap 7 during the screwing movement, the dosing rod, pulled the
lugs 47 of the hollow cylinder 43, can be completely pulled out of the storage chamber 15 until the
dosing chamber 14 lies in the region of the gas flow channel 60, 61, 62, 63, 66, which leads from an
inlet region 60 via the interior of the dosing device as far as to the opening. 48 in the mouthpiece 10
Once the protective nap has been removed, by sucking ma at the mouthpiece 6, air is sucked in
through said first gas flow channel and consequently a partial gas flow is generated. 15 In the position
represented in figure 1, just as in the position shown in figure 2, the dosing chamber is still situated in
the storage chamber 15.. 20 Figure 3 shows a partially removed state of the protective cap 7, in which
the dosing rod 33 has already been moved completely out of the storage chamber 15. gsIn this state,
however, the dosing chamber 14 is still completely separated from the first gas flow channel 60, 61,
62, 63, 68 by a separating element 54, 76, 77. The separating element has a piston 54 as well as a
piston head 76 and tongues 77, which extend on both 30 sides of the dosing rod 33 and cover the
dosing chamber 14 on both sides in the position represented. If the protective cap 7 is twisted off Of
removed further, the ends of the hollow cylinder 43 expand in a 36 radial manner and the lugs 47 slide
out of the annular groove 46 such that the protective cap 7 can be 'removed further completely. The
dosing rod 33 then remains in 



8 the drawn-out position and is held therethe latching fingers 79 of the cover part 64. If then, once the
protective cab has been removed, suction air stream is generated at the ocening of Inc mouthpiece 6,
the results of the same may be explained in more detail by way of figure 4. The inner cylinder
which is represented, moreover, in a three-dimensional manner in various views from the outside in 10
figures 5 and 6, is designed substantially as a hollow body and guides the tongues 77 of the
separating element 54, 76, 77 in the form of a slide guide centrally in a hollow-cylindrical guide portion
55. Following the guide portion 55 is a widened part of the inner cylinder 53, in which the piston head
76, as a tulip-shaped widening of the separating element, is moved. Once the protective cap 7 has
been removed, the dosing rod 33 is secured by pulling a radial col lar 44 behind latching fingers 79 of
the cover part 64. 20 If air is sucked in via the mouthpiece 6, first of all, through the openings 71 in the
inner cylinder 53, the piston 54 is sucked in towards the mouthpiece until it abuts against the
underside of the cover part 64. Air 25 can follow from the outside via radial openings 50, 58', 58". The
radial openings are connected to a grid wall portion 59 on the outside of the cylinder. The triggering
pressure of the separating element 54, 30 76, 77, at which said element is pulled in, can be fixed in a
reliable manner by means of the development of the slide guide according to the invention, for
example to one kilo Pascal_ This is effected by means of coating, for example of the separating
element, with magnesium stearate powders, which have a specific surface between. 2 and 20 square
m/gram, in particular between 2.3 and 9.3 square m/oram, preferably between 3  and 8 square
midram, further preferred between 3 and 5 square m4gram. The following table snows the test results
determined when the invention was being trifled: Contactsurfacebetween separatingelementand
slideguideelementof approximately46.5square mm (square millimeters) Required. negative pressure
(pressuredifference)for actuatingtheseparating elementforreleasingthe dosing chamber No
coating(untreated) 3.5to4.5kPa(-ki.ao Pascal") Specificsurfaceofthe 



MgStcoatingof approximately2.3square jgr 0.5to0.8kPa Specificsurfaceofthe MgStcoatingof
approximately9.3square m4gr 1.8to2.1kPa  A similar effect can be achieved by providing knobs or
webs. 10 Once the seoaratinn element has been pulled in, the annular space of the inner cylinder 53
surrounding the pistol-) head 76 is traversed by a main air flow passing trough the radial openings 58,
58' and 58" and entering the annular chamber 63 through the openings 71. Through the movement of
the piston head 76, the tongues 77 are displaced in the direction towards the 20 mouthpiece 6 and the
dosing chamber 14 is conseseently released. A gas flow can then flow through the first gas flow
channel 60, passing through the dosing chamber 14, into the channel intermediate portion 61 and  10
further axially via the channel 62 into the annular chamber 63, said gas flow entraining the finely
distributed active substance 2 out of the dosing chamber 14 and distributing From the annular
chamber 63, the gas mixed there with the further air flow from the openings 58, 58', 58" can flow via
intermediate spaces 67 on the cover part 64 between and through wings 65, 66 into the annular 10
space 68, turbulence being- generated in the peripheral direction of the d.osing 



device, bringing about a  further homogeneous fine distribution of the active substance in the gas flow.
The gas flow is then relieved in a dispersing part 49 that widens towards 15 the mouthpiece opening
48 and then passes into the mouth cavity of the person sucking in Figure 8 provides further detail of
the tongues 77 which have sealing faces 78 which are reinforced in 20 their end region and, in the
closed position, seal off the dosing chamber 14 in a reliable manner such that, even if the dosing
device is shaken, it is not possible for the active substance to drip out of said dosing device. Knobs
100a in the form of circular, rounded elevations are shown in the outer region at the periphery of the
tongues 77. The elevations, just as an enhancement with a friction-influencing substance, can also be
provided, 30 however, in the region of the piston/of the widening 54 of the separating element as
explained further below. The elevations, just as an alternatively or additionally applied magnesium
stearate laver, serve to reduce the friction and/or to make the reproducibility 35 of the friction
conditions more precise. Magnesium stearxte can also be added to the plastics material separating
element as a constituent of the mixture. Typically, powders with specific surface between 2.3   and 9_3
m2y1g are used and layer thicknesses in the micrometer range are produced in a corresponding
manner in the case of a ting. Figure 9 shows the cross section of a separating element with. the
tongues 77 which lie in the guide portion 55, in this case the guide portion 55 with a. circular cross
section having knobs 100b for defining the sliding properties in a more precise manner. 10 Figure 10
finally shows an an embodiment of the invention oblong webs 101, which extend in the direction of
movement of the separating element, and which are distributed at the periphery of the tongues 77 and
slide on the inner surface of the guide portion 35. The use, represented above and described in detail,
of friction-defining means in the form of a coating of the 20 guide portion 55 or of the tongues 77 or
both parts by means of metal soap, in particular magnesium stearate, or the provision of knobs in the
peripheral region of the separating element, in particular at the periphery of the Longues 77, brings
about reliable and re roducib le defining of the friction properties for the sliding of the separating
element in the guide portion and consequently guarantees reliable triggering of the separating element
and releasing of the dosing chamber fixed precisely at a moment in time, such that 30 the operating of
the dosing device with the generation of a gas flow Enriched with an active substance is guaranteed.
Figure 11 shows an embodiment of the separating element 33 54, 76, 77, where the tulio-shaped
widening in the form of the piston 54 has radially protruding knobs 100a, 100b, which are guided in a
sliding manner on the inner cylinder 53 in its widened region. In an advantageous  manner, 3 to 20
knobs, in particular 6 to 12 knobs can be provided. The knobs can be provided on the upper, outer
edge of the widening of the separating element, where said widening abuts directly against the slide
guide element in the form of the inner cylinder 53. The distribution of the knobs and consequently of
the 



slide guide on a short height portion of the separating element effectively prevents the separating
element 54, 10 76, 77 jamming in the slide guide element 53, 55. A coating with aicnrcontrolling or
friction    reducing substance, such as, for example, magnesium stearate, can be restricted to this
region or can 15 extend at least into this region. The region provided with the knobs or the coating, in
this case, is abproximately 40 to 50 square ram. In the experiment this proved to be particularly
favorable 20 with regard to the required triggering negative pressure, see _able above. Figures 12 to
16 snow various views of the same embodiment as figure 11 from different perspectives, 25 illustrating
a preferably symmetrical distribution of the knobs/elevations at the periphery of the separating element
and an arrangement in a single row at an identical height.      13 List of references  1   Dosing device
2   Active substance 



5 3   Housing  4   Outer cylinder  6   Mouthpiece  7   Closureflab(protective cap)     Internal thread    



External thread  10   Ribs  11   Grooves  14   Dosing chamber  15   Storage chamber  28   Rotational
part  



33   Dosing rod  41   Docking point  43   Hollow cylinder  41   Radial collar  45   Latching head  46   



Annular groove  47   tugs  48   Mouthpiece opening  49   Dispersing part 25 53   Inner cylinder  51
Piston  55 



Guide portion  53, 55  Slide guide element  58, 58', 58" Radial openings 30 59   Grid wall portion  60
Flow channel  61   Channel intermediate portion 



62   Channel     Annular chamber 27 64   Cover part  65, 66  Wings  14 67Intermediate spaces
68Annular space 71 Openings 76piston head 77Tongues 79Latching fingers 



100a, 100bKnobs 101Webs Rotor  Claims 1.A dosing device (1) for generating a ear flow with an
active substance (2) finely dispersed in said gas flow as a result of a negative pressure applied. to a
mouthpiece (6) of the dosing device, said dosing device having a first gas flow channel (60, 61, 62, 63,
68) and a dosing chamber (14), which is situated at least sometimes in the region of the first 10 gas
flow channel (60, 61, 62, 63, 68), as well as a dosing chamber release mechanism_ wnich has a
separating element (54, 76, 77) which can be displaced between a closed position and an open
position, wherein, in the closed position of the separating 15 element (54, 76, 77), the first gas flow
channel (60, 61, 62, 63, 68) and/or a connection between the first gas flow channel and the dosing
chamber (14) is blocked and, in the open position of the separating element (54, 76, 77), the first gas
flow channel (60, 61, 62, 20 63, 68) and/or the connection between the first gas flow channel and the
dosing chamber is released, and havino a slide guide element (53, 55) on which the separating
element (54, 76, 77) is displaceable between the closed Position and the open position and on which
25the separatind element (54, 76, 77) is driveable by means of the negative pressure applied at the
mouthpiece (6), and wherein the separating element (54, 76, 77) and/or the slide guide 'element (53,
35) is provided at least in the sliding contact region with a 30slide element (100a, 100b, 101) that
influences the sliding friction properties, 2.The dosing device as claimed in claim characterized in that
the separating element (54, 76, 35 77) is tulip-shaped and in that the slide element (100a, 100n, 101)
is provided in that part (76) of the separating. element (54, 76, that is widened in a. tulip-shaped
manner, in particular at the free end thereat.   3. The dosing device as claimed in claim 1 or 2,
characterized in than the slide element (100a, 100b, 101) is formed by an enhancement of the
separating element (54, 76, 77) and/or of the slide guide element (53, 55) in the surface region with a
friction-reducing substance.  4. Thedosing deviceasclaimed in claim. 3, 10 characterized in that the
separating element (54, 76, 77) and/or the slide guide element (53, 55) contain the friction-reducing
substance as an ingredient of the mixture.  5. The dosing device as claimed in claim characterized, in
that the separating element (54, 76, 77) and/or the slide guide element (53, 55) are coated with a
friction-reducing substance. 6. The dosing device as claimed in claim 3, 4 or 5, characterized in that
the friction-reducing substance is a powder.  7. The dosing device as claimed in claim 2, 3, 4 or  25 5,
characterized in that the friction-reducing substance is a metal soap, in particular magnesium stearate,



8. The dosing deviceas claimed in claim 7, 30 characterized in that the metal soap, in particular the
magnesium stearate powder, has a specific surface between 2 and 20 sauare m/q, to particular
between 3 and 8 square m/g, further preferred between 3 and 5 square trig.  17 101)isformed by
asurfacecontour that has projections. 10. The dosing deviceasclaimed in claim.9, characterized in that
the surface contour has knobs (100a, 100b), wherein the number of knobs is in Particular between 2
and 21.    11. The dosing device as claimed in claim 10, 10 characterized in that the number of knobs
(100a, 1D0b) is between. 5 and 13.  12. The dosing deviceasclaimed in claim9, characterized in that
the surface contour has webs 15(101) which extend substantially in the sliding direction.    13. The
dosing device as claimed in claim 9, 10, 11 or 12, characterized in that the projections are rounded 20
in the region of contact with the sliding partner. 14. The dosing device as claimed in one of claims 9 to
12, characterized in that the height of the projections in each case is identical. 25 15. The dosing
device as claimedclaim 1 or 2, characterized in that the slide element (100a, 100b, 101) is formed by a
surface contour having projections and additionally by an enhancement of the separating 30 element
(54, 76, 77) and/or of the slide guide element (53, 55) in the surface region with a friction-reducing
substance. 


