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 bedisegdoriaRaleduivaruteshatasianee pwhich arecuranget ika serageehamber and,
for a single inhalation, gan e seiveved hy IRedisstfeardesingdevice anattintseduced 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 dosingidevice, hy-applying:aid3dynegative pressuretheaby orallysucking in, can
then generate the air flow in the dosing deyice which.causes the necessarydnechanisms 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 strR&AT I8 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 suctign aifigireanhincardes:io distrinntesthe activetsubstaneedn thesuctieniairsstream Against
the background og%eigggg art, jt isthe 10 object of the present inventigndevelgpoinan advantageous
manner, a mechanism for releasing the dosing chamber and, in this way, to contribute to the the
dosing chamber b%ﬁﬁsée‘?'éll%%leséd 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 dfratainnde 20iinnthiss¢ase sthesdosing Hevice aecording o thevinventieh has a first gas
flow channehand agosing chambegawhigh ds: situated at least sometimescirtbe regioniof the first gas
flow channel, as well as a.dasing chamber, releasge 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 releasethfferéifPite stpafftivig'8lesient i$30 #isplacdable oh £&fde Guids element
between the closetiqpositiohandhthe epen positiorrandisdeivealile byameanstofahegative pressure
applied at the gnouthpigce: anshwhereindhe separating elemestandior the slide guide element is
provided at least in,the, 35 sliding coptact region,with 2 slide elemeant that influences the.sliding friction
properties. In principle, the slide elen;ent proviqees geﬂg?d §1Ijging coanrgitrij%nsrg%tovyf%%njg@e separating
element on the oné& tiFandthe siide guide element on the othér. Tn this way, a sticking or jamming
of the driveable separating Eleéintis Brevénteacaritt the oRaiHoS for'the actefEr&tion of the
separating element by meansrof the drivedhrougtithe siwtiopraimstreambareesstablisifectin a
reproducible manngt csuch thatdhe srament at whickethe sepasatingelement releases the 2.0 dosing
chamber can also be kept,ta in.a repraducible.manner. In this.case: it canbe provided in.an

advantageous
geo 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 1t away through the

35  mouthpiece.

A dosing device of this type is already known from WO
2006/021546 AL.



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-detérmining substance. 25 In this case, the separating
element and/or the slide guideelementcancontainsaidfriction-'

reducing/friction-determmirgsuybstarceasarprrgredieint op ther mixture or tandhe coatecewith said
30substance. The,substaneeiean) beypresent asa pawdes anckfor exasplercansbemetal soap, in
particular In the farm. o_g magpesium stearate. Jhe @nggtqg@eofd%%qq@ with @ powder, of this type is

that the friction-de_termlnln% ffect is achie}yed even with layer thicknesses within the u range such that
the 4 form of the *ﬁlﬁfonsﬁaﬁne%%lﬁlgt c%a%%%%té,ubls?anvf%%/lfﬁby?hg g8&fing ARt ho Kdstbrocessing is
necessary. Stich powders st Hatesa Spetificss itdce beflvesit? drftl Z08gUARE nilgFahg in particular
between 5 2.3 and!%:3 sguareom/graim, pseferred betweend® andrsquaries migrareand figrther preferred
between 3 and 5 sguake-ny/grameapbeusedinaparttcuarly advantageous manner. A further
embodiment of the invention provides that the slide element is formed by a surface contour that has
projections. Incasg, the grojq%ion%cqg be degigned at%knobs,or webstwhictg extendt, articular,
direction. The corre%aplonn&ing preojecﬁc%n%%?nudlcanoge pro?/id@ajo%rthea%n’thé‘ slidlesgw & element. In an
advantageoud$ mafiie?8 t0°20, prferablyEi0 12-KA6HS £ah bé prodieedistribited Aa uniform

canner 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 alr 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 1s 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

25 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 hketween 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 gulde element 1s provided at least 1in the

35 sliding contact region with a slide element that

influences the sliding friction properties.



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%losing 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 I6Rgitwdiharseetion of fife désilg deVicedsthe pP6fé%ﬁ@850anq§%é?ﬁ8 removed; figure
4shows the state of tHerdpsingndeviceronce ¢hedirst gais<flowesharaialhas beererdiea’ed by the dosing
means release meghagism;figure Sshows a dhregr-diensionakextetios vievnof theninside setup of the

dosing device; 10.figure ;6shows a three-dimensional interior yiew.ef thedosingdevicefrom adifferent
direction to that in Plgure 5; figure 7shows a three-dimgggional vievveof %ggf{qg);l%d;fjbﬁrfigure 8shows a

three-dimensional TehraSeRtationra separdiing slemant figure 9shows a cross section of a

separating elemehbwith shde Hiide edmERE figare 105hBwsH- fHreB dimerSiohHl view of a
20separatingelementinanembodimeéntcdifferent from thatinifigure 8 r  stream are

established in a reproducible manner, such that the
moment at which the separating element releases the
10 dosing chamber can also be kept to in a reproducible

mannexr.

In this case, it can be provided in an‘ advantageous
manner that the separating element is tulip-shaped and
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

region with a friction-reducing or friction-determining

substance.

25
In this case, the separating element and/or the slide
guide element can contain said friction—~
reducing/friction~-determining substance as an

ingredient of the mixture or can be coated with said
30 substance.

The substance can be present as a powder and for
example can be metal soap, 1in particular in the form of
magnesium stearate.

35
The advantage of coating with a powder of this type is
that the friction-determining effect 1s achieved even

with layer thicknesses within the p range such that the



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 irtthe figtiresprovides:a manuslly operabte, cyifridrical adEhaped pocket
device for a persan.apddias aihausing 3 and ecproteetivereapns which:b hasstosbegemeved from the

device at the start of use..s end $he,protective cap 4 hasan integnal treardnteracts with an external

thread 9 of the housing 3. When the protective cap 7 is unscrewed, ribs |0 on an outer cylinder 4 of the
device additionalli? ?r‘ftvg?ggt véi]thaagooz\?(és 11°6n ?he%Z%E?r%Urfége of %tg"glrloteléti;/q%cag% such that,

when the profective tap s fwistet 1876H, PAFLGFthe Wby d&7icE 7 46Fihto rotation’

_ ) onin relation to
the housing 3 ands @saa resulty sarotating partr28 whichis conrettedtb i t6torR, vhichacts as

square m/gram can be used in a particularly

advantageous manner.

10 A further embodiment of the invention provides that the
slide element is formed by a surface contour that has
projections. In this case, the projections can be
designed as knobs or webs which extend, in particular,
in the sliding direction. The corresponding projections

15 are advantageously rounded and can be provided on the
separating element or else on the slide guide element.
In an advantageous manner, 3 to 20, preferably 6 to 12
knobs can be provided distributed in a uniform manner
over the periphery. They can be arranged at the free

20 end of the widened part of the tulip-shaped separating
element.

It is also conceivable to form corresponding
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 invention is shown below by way of an exemplary

embodiment in a drawing and is then described, in

30 which:
figure 1 shows a vertical section through a dosing
device which is closed by means of a
protective cap;
35 figure 2 shows a longitudinal section rotated about

90°, similar to that in figure 1;



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 clsed35 position Wittt lugs Wretauengiudifgm-siittett THUS, BY Té&dns of the
continuous axial lift of the protectivercap 7 daringtthe screwing:movensent, the ddsiigieod, pulled the
lugs 47 of the hollow cylinder 43,.can becompletely 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 viaftjh%uﬁfter}?or of %%ané)sir?g'de\?icae as far as o th%gl%%' g. 48qin the gnnouthpiece 10

Once the profective nap has beentemobeds by sfitking M&"at the moLithpiecs 6, air is sucked in

through said first gas flow channeledrta eofseduentlyzEpartiaFdas floWss generated?£5 In the position
represented in figure 1, just as initberpositien shown in figure 2, the dosing chamber is still situated in

the storage chamber, 15.. 20 Figurg 3,shows g.partialiysemoved state-ef-the-pretectivercap 7, in which

the dosing rod 33 has already beep moyed completely gut.afhe statage;ehamber 15. gsin this state,
however, the dosing chamber 14 is still completely separated froIn }'Lhe“ ﬁﬂslt&asﬁ%\% cg nnel 60, 61,

62, 63, 68 by % sepatififig lemeAl8AE76, 77 e géBS_Pastilnognéilemennti%as a piston 54%as well as a
piston head 76 and tongues 77, vifiieh exterdsh botts 36<Sides ‘oftie ddsingtod $3 ahd cover the
dosing chamber 14 on both sidesdn:theasitian represented.if the protective cap 7 is twisted off Of

removed further, the gnds of the holloy cylinder43 expand inR36 radial manseriand:the lugs 47 slide
out of the annular groove 46 suchrtggl,t the protective cap 7 can be 'removed further completely. The
dosing rod 33 then remains in ’ _ , R

15 figure 8 shows a three-—dimensional representation of

a separating element;
figure 9 shows a cross section of a separating
element with a slide guide element;
figure 10 shows a three-dimensional view of a
20 separating element in an embodiment
different from that in figure 8;
figure 11 shows a side view of a separating element
with projections on its tulip~shaped
widening;
25 figure 12 shows a side view of the separating element
of figure 11 rotated by 90 degrees;
figure 13 shows a secticnal side view of the

separating element of figure 11;

figure 14 shows a top view of the separating element

30 from the underside facing the dosing
chamber;

figure 15 shows a top view of the separating element

of figure 11 from the top side facing the
mouthpiece and
35 figure 16 shows a three—dimensional view of the

separating element of figure 11.



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 hc&lgw-cxlindr' al guide portion
55. Following the'§aideporion S51isEwitiehed Pattofthedfnet Eylifiderss Sinwhich the piston head
76, as a tulip-shaped widening of the separatinf element, BIABYEESONce thBProtective cap 7 has

been removed, the dosing yod-33 is.secured by priligasadiakeoldar 44 behindfatching fingers 79 of
the covel_r %art 56§fp %Qslggiraigfg%gdainky&g@%nggtgpéegg gr%@mwetfwﬂ m@mpﬁninﬁs 71 in the
inner cylinder the piston 54 is sucked in towards the mouthpiece until it ts against the
underside of the }88\7&BaFtEGE.eRﬁvfgcfﬁ%lIg\glvefr(?n%\zth%eo&tside 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 etement52:30 46; 77 atavhichisaid elermekeisiulldd e tan be fixed in a
reliable manner by megans. ofithecdevelepment.of the slide-guide aceording to the invéstion, for

example to one @gﬁg%%alg This is effected by means of coatin_g_, for example of the separating
element, with magnesium stearate powders, which have a specific surface between. 2 and 20 square
m/gram, in EJg(rticuIar between 2.3 and 9.3 square m/oram, preferably between 3 and 8 square
midram, further pféfefretietivetes ahtrs Sghare migrm “TREONoWIng tablé shows the test results
determined whenche<nventiomvias béing triflet: Contactsurfacebet®eeh'separatiigélementand
slideguideelemenjaf-approxinately46.5square mm ésquarefmilimetersy:Reguivedcheyative pressure
(pressuredifference)for.actyatingthesepapating glemgpforeleasingthe dosing ehamsber No
Coatmg(umr?gtedoff?togé%’(cpaé -kljc%oe ngg?flr%Sgggqlggqu‘ces%@einto 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
powder breaking device and is designed in an
asymmetrical manner, is rotated such that at each use
50 the active substance 2 in the storage chamber 15 is

moved.

Tn 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 course of the unscrewing
movement, is rotated inside the storage chamber. This
ensures a filling of the dosing chamber 14 with the

30 active substance.

Oon 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

hollow cylinder 43 connected to the protective cap.



MgSthatingof approximately2.3square jgr 0.5t00.8kPa Specificsurfaceofthe MgStcoatingof
approximately9.3square m4gr 1.8to2.1kPa A similar effect can be achieved by providing knobs or
webs. 10.0nce 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' apd 58" and entering the annular chamber 63 th?ough the openings 71. Through the movement of'
the piston head 76, the tongues 77 are displaced in.the direction towards the 20.m %thpiece 6 and the
dosing chamber 144§ cofsesBEARY reféasBBCA Gas foW CHR tHef fidw throtgh’ e(%lrgt gas flow
channel 60, passing throughethe eosing chamber 14nintosthecehdrinelifteiiédiate Poition 61 and 10
fqrth_er axially yiagggiqr@nr}_@c@Z infethecanmuylar ehamhers63, said gets floweentraihing the finely
chamber 63, (6 448 mked thor witt tne Tarther it ot T the operings 56, 65 53 can 1

, A IX ere wi e further ajr flow from th ' 58,.58, 58" i
intermediate $paces 67°6n HEEBTEr pl)grt %Qltﬁéftw%é% éyr\cll)é %ﬁt%u%%%@%% (%6%%0 %ﬁe (;ir;lﬂlc;vrv ilcl)a
space 68, turbuleree Beifgogenérdied id e periBhera difectioh of the d?%éingB’ o5

which leads from an inlet region 60 via the interior of
the dosing device as far as to the opening 48 in the
mouthpiece 6.

10
Once the protective cap has been removed, by sucking in
at the mouthpiece 6, air 1is sucked in through said
first gas flow channel and consequently a partial gas

flow is generated.

In the position represented in figure 1, jﬁst 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.

25 In 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, T7.
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 1is twisted off or removed
further, the ends of the hollow cylinder 43 expand in a
35  vadial 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 1in



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 feliable 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 eheircular otrided SlRVATiGAB aré ¥howrtin the'GuteFPgion &¥the Périphery of the
tongues 77. The elevations, fust@sran ehhancementowithh aofrictiondinfluencing 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 elevatiqns, jl.%)sg as.an alternatively.or additionally applied magnesium

A

stearate laver, serve to reduce the friction and/or to [nqk% the re roducibility 35 of the friction
conditions mdre précise’ Magesiim étBarkie €4F afo be added 16 thé plastics material separating
element as a constituehe of e Mixttre. Fysieally, powders with'€p&ditic SErfaée betivaen 2.3 and 9 3
m2ylg are used and layet thieknesses,in the micrometer carige dieeprodueed Gy algsi#esponding
manner in the case;of a {jng.Figure 9 shows thecrass sectien ot a separating element-with. the
tongues 77 which [ In {he.guide, parion 55, indbis.sase, the, guidiedoriian Shwithaa cifeular cross
section havin knoﬂis 100b for de ining the sliding pro erti%s in a mo e recise anner. 10 Figure 10
finally showéL%n ahéMbotimeACss the indertfon dbfongwebs ﬁ%ﬁf%v%l h %?(teanlghm the direction of
movement of the separatitieelefiiére and-which arsidistributed afthe-péripAgRFofthe'tongues 77 and
slide on the inner sudaseof the, guide, portion 35. Thecusecrepresénted abbvecand dederibed in detail,
of friction-defining mgans in the:form, of @caating ¢f thei20 guideqortien %5 of of thestbngues 77 or
both parts by meaps.of metal soap, In pattigular magnesiym steqrate,, orthe, provisiop-f knobs in the
peripheral region o.fot}]e sepgratlng é‘lﬁement* in particular at the peri heé)é of th%Lona%ue,s 77, brings
about reliablé and rE¥otucibHe d&fining of th fiictisn: pr%%%rt?e%sﬁ)r?he sfiding of the separating
element in the guite bortisharidconseguéntly guarartées TeRabe tggerflg*8fthe separating element
and releasing of the-desingcchamberfixed precisely atapmontent ibtieme, strehitdat 30'the operating of
the dosing device with;the generation of a.gas-flewEnriched withan-aetive substance 4g guaranteed.
Figure 11 shows an embodjment of the s ting e 3 ere the tulio-shaped
widening in the fo?kr)ne%f %Qed%?s“tgkﬁff h%égrgg%w&%ro%%z?ﬁgg k?]gsg%% Oga?ﬁl\(l)%(})gb, which are guided in a
sliding mannéf on the inner cylinder 53 in its widened region. In an advantageous_manner, 3 to 20
knobs, in particulaf6 te 112 krobs eanche providedR ThBRAOHS ‘Githé prévitd 6if the bpper, outer
edge of the widening ofithe separatingnetemsent; wheretsaid wideningabutsdiretly against the slide
guide element in the forgy, of thesinner gylinder-b3: shhe-distributioncoftheiknebs.and consequently of

the abuts against the underside of the cover part 64. Alr

can follow from the outside via radial openings 58,

8N
(€3]

587, 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 Dbe
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 1is effected by means
of coating, for example of the separating element, with
35 magnesium stearate powders, which have a specific
surface between 2 and 20 sqguare m/gram, in particular

between 2.3 and 9.3 sguare m/gram, preferably between 3



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 iews2ofthesame embodinferttasfigirest e frord différent perspeietfives, 25 illustrating
a preferably symrsetrical distsibattion 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
The following table shows the test results determined

5 when the invention was being trialed:

Contact surface between | Required negative pressure
separating element and  (pressure difference) forx
slide guide element of | actuating the separating

approximately 46.5 square |element for releasing the

mm {sgquare millimeters) dosing chamber
No coating (untreated) 3.5 to 4.5 kPa (“kilo
Pascal”)

Specific surface of the
MgSt coating of 1 0.5 to 0.8 kPa
approximately 2.3  square

m/gr

Specific surface of the
MgSt coating cf 1.8 to 2.1 kPa

approximately 9.3 square

m/gr

A similar effect can be achieved by providing knobs or
webs .
10
Once the separating element has Dbeen pulled in, the
annular space of the inner cylinder 53 surrounding the
piston head 76 is traversed by a main air flow passing
trough the radial openings 58, 58" and 58’' and
15 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 consequently
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



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

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 it.

From the annular chamber 63, the gas mixed there with
the further air flow from the openings 58, 587, 587
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 dosing device, bringing about a
further homogeneous fine distribution of the active
substance in the gas flow. The gas flow 1s then
relieved in a dispersing part 49 that widens towards
15 the mouthpiece opening 48 and then passes 1into 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.
25
Knobs 100a in the form of circular, rounded elevations
are shown in the outer region at the periphery of the
tongues 77. The elevations, Jjust 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 layer, serve to
reduce the friction and/or to make the reproducibility
35 of the friction conditions more precise. Magnesium
stearate can also be added to the plastics material
separating element as a constituent of the mixture.

Typically, powders with a specific surface between 2.3
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and 9.3 m’/g are used and layer thicknesses in the
micrometer range are produced in a correspending manner

in the case of a coating.

51

Figure 9 shows the Ccross section of a separating
element with the tongues 77 which lie in the guide
portion 55, 1in 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 as an empbodiment 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
15 77 and slide on the inner surface of the guide portion
55.

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 of 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 tongues 77, brings about reliable and
25 reproducible 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 1is

guaranteed.

Figure 11 shows an embodiment of the separating element
35 54, 76, 77, where the tulip-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
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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

5 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 a friction-controlling 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, 1is approximately 40 to 50 sguare mm. In the
experiment this proved to be particularly favorable

20 with regard to the required triggering negative
pressure, see table above.

Figures 12 to 16 show 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.
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Claims

1. A dosing device (1) for generating a gas flow with

an active substance (2) finely dispersed in said gas

5 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 1is

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 which 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

having 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

25 the separating element (54, 76, 77) is driveable Dby

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, 55) 1is

provided at least in the sliding contact region with a

30 slide element (100a, 100b, 101) that influences the

sliding friction properties.

2. The dosing device as claimed in claim 1,
characterized in that the separating element (54, 76,

35 77) is tulip-shaped and 1in that the slide element
(100a, 100b, 101) is provided in that part (76) of the
separating element (54, 76, 77) that is widened in a
tulip-shaped manner, in particular at the free end
thereof.



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 dosingchamber 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, 63768) ahdiona cormectondsetweer tiveifirstrgas ffowr cHannel ahd the dosing
chamber (14) is hlagked and; in the openpasition-of the separating elementb4, 76p127), the first gas
flow channel (60, 61, 62,20 63, r(;s[lSQ)dang{/or the connegtion hetween the, first.gas flow ghannel and the
dosing chamber is reieased, and havino'a slide guide elemgnt 253., 5) oni\gglcgltgge%qparating
element (54, 76, ?%‘ﬁ%e&igplé%%abpee’bet\wgenafhdggllés(e)él P%s?tion‘é‘n& the open ‘position and on which
25the separatind élemehb (54,776:77) 8 Bfveablé By thedrs of thethégative pressire dpplied at the
mouthpiece (6), andowherein.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 slidjng fri%g%n properties, 2.Lhe dosing device as.claimed in claim gharacterized in that
the separati?]gt element (54, 76, 35 77) is tulip-shaped and in that thelslide ele{’gﬁnt( Oa, 100n, 101)

is provided ihthat Part{767 ot fif& separating. element (54,76- that s Widened in 4. tﬁ ip-shaped
manner, in particild? ab i freetéifd tickeat. 9'3.9Fhe 4B&idevice asclamed it Bldim®l or 2,
characterized in than the slide«lement (180as 100bs 161 isdformeddbyy: ahserthanéeniért of the
separating element; (54,46, 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 thedslide €guide elem?nt‘ §n53d 55)T.L%ont%i{1athr§ fri%':ion-reducing
substance asan iﬁgredigﬁ?of tHeifkture 3’ The dosing de\fﬂl‘&e as claimed in cllalmp aracterized, in
that the separatingelemert (54276, 77) Bhtlforthe sige ytide senfertt5355) 4re coated with a
friction-reducing substamee/ 6r The<dosingidevicedas elaimedtin ¢faim 3,4 or5¢ clyardeterized in that
the friction-reducing sybstance-isia powder- if.qT Reidosing-device as claimed in claim 2, 3, 4 or 255,

characterized in that the friction-reducing substance is a metal soap, in particular magnesium stearate,
20 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 1is a metal soap, 1in particular magnesium

stearate.

8. The dosing device as claimed in claim 7,

30 characterized in that the metal soap, in particular the
magnesium stearate powder, has a specific surface
pbetween 2 and 20 square m/g, 1in particular between 3

e

and 8 square m/g, further preferred between 3 and 5

square m/g.

9. The dosing device asg claimed in claim 1 or Z,

characterized 1in that the slide element (100a, 100b,



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, 1DOb) is bebween.i5 and 48ret2. The désingdévieeasclaified i clafmo Fchatacterized in that
the surface contouir drasawebs<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 cantact yith the,slding paytner. 14. The desing,deyicesas claimer in ape of claims 9 to
12, characterized in that the height of the projections in each case is identiqhal. 25 15. The dosing
device as claimeddl&ini 1°6F 27Eharateriz&d in that the'5ldS elefan O(Lff)Oa,afOQIE}){,n fo) is formed by a
surface contour havfiigprojéfiens andgdditionally by arBRRancérhentdPfite séparatihg 30 element
(54, 76, 77) and/asofttheslide geidecelement (b3, 55) in the surface region with a friction-reducing

substance.
11. The dosing device as claimed 1in claim 10,
10 characterized in that the number of knobs (100a, 100b)

13 between 5 and 13.

12. The dosing device as claimed in claim 9,

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
13, characterized in that the height of the projections
in each case 1s identical.
25
15. The dosing device as claimed in claim 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.



