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INHALER COMBINENT

i addxugee orfand condensation

The bueation conosms ax ibaler componst for Leming & vape

aerosel by evaporation of w Higuid watenial and, i sppropriate, coadensation of the foraed vapowr, compeising

an gleotrde heavng slomant for svaporating @ portion of the Hgeid material;

owick with o capiilany stoustors, which wick forng ¢

the haating sloment antonustically with the Bigaid wmtenal;
& carrier plate, proforably a ponted olrendt board, widoh carddes the composite and oo wdich the heaing
cloment is electrically sontastady

& eapitiary gap formad At vast partially by the cardler plate sad sutomatically suppiving te compasite

&8y

with e Hgudd siaterial, by saoans of an ond portion of the wick extending b e capiliaey gap;
a Hgind comanes whilch contaes the Bauld material and Todm which the capillary gap draws the Higuid
saferial.

Torminvlogy:

i the presend patont applic Gt bl peraing o oedival we well s¢ nomedicd inhalery

Morcover, the orm rofds W inhalers for adiinistoring of madivaiions zad sebslanoes not doclassd  he
madivations. Thy ferm Rethermore periatig @ soking avticles wnd ofgaretie replacenen dticler, such & e

contained forosample B Burcpoan patent clasy AFATONE, insofiras fse aon micnded 1o provide eoshe aser

fovapourfaly minture ovand & condonsation seresol The koo Minhaler™ should abye maks no imitations as 1o
how e wapoariar mivture orixed condensidion sorosol forrmnd iy snppliad to the veer or By o ey badp 1

VPO A mikbare orfand ¢ sondersation aercand can he fnbated fnto the & mgs, but alse txken ondy buw the oral

o
.o

avitywathow inhalation oo de lanps

By “oapitlary gag

o G it Eoandhey walls

s meant any gap which solely o vivte of the capilisey 8

prodaces @ wansport of Rguid, Wicks, feoketed wicks or channely fled with wick mutordal do oo coust s

The wee of fhe smgelar SComposiiy” doey not preclade e prosence of sovend compusites. The
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xphicitly hchudes arangenents with soveral composites.,

{Hehou Buchbergar) doseribes an dnhaler componsst for the toterodtion forvating,
S i3 .

synchrenized with halstion Gy drawing m, of & vapaouwryds mivtere oFand condeussiion aerosdd, cousisting of
R N ¥

Pt

(Fig D1 and Frg IFIR @ boheing 3,5 olstalisr T accanged o e bonting 3, s inlet opendng 28 for the

HERY

sake of b from e surroundings o e Chaabher 71, an eleotrle bowting cloment for evaparating @ pontion of

& Higead material 16, whorehy the vapowr Tormed wivex du the oharaber 21 with thy sl suppl

d theougle the sy

faley opoenihg 26, and the vipoiedalr sdstre ovfad condensation sorosad iy Rormed. Tie falaler component

oSG e;:smgss'ise,_ A wick with & capiliney sirncture, which wich fras with the beatlog clement @ sheetiike

sompostie 22 and supplioy he hoating cloment atemationdly with the iaxg akd ovterial I8 onoe v after ag

B Need

aporation hay taken place. The dwatlike compusite 22 boary by twp sod sectivaw agamat tve elveiically

sonducting platclle contants 13, on whose surfhce e hoating elenont s olostrically contacted at the sarss time.
23 X \

The platelike sontacts can alformaively be formed adao by peinted ohonit boards or 3 shaved printed cirpult

bosnd, At Jeast one hosted secticn of the shestlike composite 22 1% arranged free of contact i the chamber 21,
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Hew hange 2 at bonst on oo side A of the shoutlthe

v ostraetney of the wink i thiy section

5
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composiie 2% or ity wink protrades by cne ond dto & capfilary gap 43, which motum g

wpittary conpled 1o 2 Howid containey € coaaitg the tatd roaterial 16 The Bauid sorgainer 4 ks
an openable closaes 18, which is sl slosed prior o use. The openable dlvsury 18 can by manvally cponed by a
user, whereupon the Rowd masierial 168 Hoode  resvrvoie 48 and wals e capiflary gap 41, The capilfary gap 41

draws the Rguid swtertal 10 out of the hauid contaiisr 4 o poservolr 43 aud tramspots ¥ 6 the compesite 2

villaey gap 4 e enved by one of the twe platelike coninety 23 and & top piove 42 placed on

s suciuse Parthermoss, s verd chantiel 32 5% worked e the platelive contant 23, wideh Conpenty the roservolr

The vent chanusl 33

¥ and the Hauid condatner 4 o the chasber ;

t PIESRURS S 1 by

ravdiniely repincing sacl portion of Bostd material 16 gotiing buto the onpilfary gap 41 with an egual vobene

D

The Eziq«sééi compainey 4 the view per Pl & i arvanged on p of the plaselike conteste 23 sippodting

§
teonmpostte 230 Tlis avssgemend prsves 1 be guite apacs domsading and moxns Hat the dincasions of the

indiader Componsnl B Ol 1 be relatively g Another Grawbanli e that the capillary gap 41 & vory hndted i

its sheetiike dimension, tnestmnch av the capillory gop whiss placed 1 weries! position i sabjeoid © 3 paridal

3

vaoue due o the weight of e colunn of Hould v the reserveir 43 that s soting on i, which has o b
sontponsated by the cupillaeny of the vent channed 53 Bot i the capillrity of the eont chaxaed 38 By ae bagey

1

snongh o madsain the squihboiung, e ot fpld oaiogal 38 o B Bould container 4 {6 lable 1o runow

b the capiifary gap 41, Bepeoially when seversl compostiey are 1 he arranged slongside seol other fses
2 AR E w X

g 39 oviad whes the edel i supposad by inBltated sceass tvo ond sections speosd apant frony each

3

other, & conaspondingly kivge sheatlike dimension of fhe copillary wap 41 & rogutived, which van Rardly be

veulized with S abovesdesoribed arvangemont por WO JGHHGAS6T | dag o the offeots posnted ot

The problers wiich She fnvention proposes fo sobee 840 elbminate the above ndivaied dravtacks of the
arvangement kaewn fom the prior st §n paeticelar, the problom whick the tovontion nceds o sodve &
configure o ehaler covponest of the kind desoribed sbove sethat x velatively eompact overall aangeniont san
G achioved witha correspontingly sl desden voltas, Morcovsr, (shonld be porasble w provide wepilany

gapg with 2 lvese shipedihe divosnson

The problom i solved by e shavgas x of prtvnt olaig 1 Acconlingly, s providad it

e

e capitlany gap ot Jeast paatially ovvery the Hguid vonininer on the oulside, o g view porpeadicglar & the

carvier plate I the sense of the prosent inveation, “covenoy” alse applics sherosull other Biems e arswpgad

3 s

betwean the capillary gap angd the il coxdadner. I noe considars that e covgponandy Toreing the capiilary

AR SN

ap only require Hiile spaee porpendivulae o the carier plate, # b e that design apene cun

be geonondred with the errangemsat spcording e e eativn.

"

o oone mediffoation of the breention, the composite a1 loass partially covers the Hopid sondatoer, iy s

m\

view perpendivalar o e sncticr plats. In the scoe of the provent bvvention, “covering™ slse wpplies when saill

other dtemy ary arranged bebwesn the composite sod e badd comsiier. I one considers that the compasiie §

s

goverally & relatively thin soneture, 3B glvar that fuether desige space con be sonnoptized thanks o s Buther

SovEing:
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In ome prefoored orbodiment of the iovention, the carvier plate bears ot feast i part on the Hanid

comtaer, The Hould contadner aad the carrey plate sre Siay aanged 4o s steek ot ontop of e other. R

especiadly advastugeoes w the dengrowhen the Howkd continer Sas substentialy the shaps of scobold, sad the

e

parrier plate hears ab feast 10 patt on g side swelics of the cubold, Tt way, the avatlable de

5 SPRCE CaNt D

3

pitlized pptheally. The caoier pinte prefombly iy of 3 printed cimult board, especidly & madtisyersd

catled muittlaver protad cirauit board, In this wawy, nansly, the conducior tracks cavying the slestrie heating

surrent 3y and Fomy the peit cwn be divided among severad fnvers, 20 that sven very farge heating curraniy can b

#

ansporied iy the most prat ke

The fovention ftheonese congvne au daler, cootaing for componant asconiing & the

nventivay aw desertbed shove, The mhalsr componestt dan also be saly one partcepecially ay dnterchangeables
part, of an dnhsden

The invendon shall be desoribed more clossly with the help of o sample cmbodinent ascording to
deawinga.

There ave showe

Fig, 1 ano imbaler secording o the hnvention, i difforeny vivwy

S N

Fig 2 e inbaler of Brg ¥ with & vovsalde rohades paet and a itercli

o

5
mgeah

desonpled siaty

Fig. du and Fig 35 the interchaapeabic whaler posponent e different viewsy

g dg Figod de, Fig. 4d and Fig. 48 soctional viows of the interchangeable inbaler component

abooy Hoe AcA U Flg, 35 b difforant sssentbly statey
Fig. ¥ destl p of Blg dsom e magndfiad vepressidationg
§ ail g of Big daom e nngnifiad vapressrdationg

e 6 detatl b ot Pig, 4h o a vongnilied téprosentaiion;

plate devdgned av 2 multlayer printed efrondt hoard;
Fiir, 8 asactional wlow of the ioterchangsable tnhaler somponent adong Hre B-Rs Figl 3y

Fig, & detatl o of Big. 8 boa megmBied representation

Fig. 10 a seotingal visw of the interchrogeside inhaler compeanent in the wes of the samposite along

Fig, § shows an inbaler acconting v the lovontion, whose shape and size swe configurad such that the
bader oan he canly and conventendly handled by usert b twrne of vohene, thie whader o only seoved haif ws
Dig an & slgaveite pack, The sienple inhaler xBown consisty cosentialiy of two pacts, wunely of an tnhaler pany 1

and an indy

T commponst

fuhaler componand 2 consisis ofa housing X, which foom o mouthpioss 4 st one end frow, sl

g fobsoce pips The hoosteg 3 iy profirably made of plastie. The nhaler somponent 2 sontadss & Hawd

sraterial, which e elestrivally cvaporaied tnstde the housing ¥ and vonvsttad o so inhalabde vapou/alt st

3
RS

arfand «onder

Gon avrosol. The rosulting vapouwy/adr miytare wrived condensation acrosnl iy present

X

aser viz e outhpives 4o A&y the Bguid owdenial, one can bastcadly use any substances and preprstions which

wenpondds fargely free of residue under stmospherie conditions. This oondition is aleo fellilled already when the

partionfar sobstanes o the particdlr reparation B dhded, B oxample dssalved i water ovfand sthanol, and
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the solntion cvapanrdes Jargely oo of vostdes, Thandks v 2 suffcientdy

.

srge dilution in a highly volatiie sobven
such Ay water ov/and ethanol, ovan substanoes which ave otherwise hand 4o ¢vapossde B8 the aforemesutioned

}

codition, and @ thoomal decomposition of de

Houid muterial iy pray gipntfioantly doduivhed. The

SRMADY fess

asrosal particies produced by sondensation generadly have aadass velian derodyoxnis datester

e 3 o e thereby sl reank dhe alveoll The whaler acocrding o the avention is expesiaily suitabia for

sdeminivtoriag systomically sctiog sebstagony - oxpoclaliy thage aothve substances widch deploy thelr sl svtio

iy the condeal norvous Avsiem, &Y 0 gxample fue can mendon slosiing, white hotling pott ds 2460 The
nlociascontaining asmsol pacticley are deposited primanily v Sie bronchi and wivesll, where the active

substanoy Dnsiantly passes oo the dlood streare. A fvw ascoade Tater wicotiue veaches the bivln i bundhg

concsration sad candep

<3

The inbaler part 1 congisty of & mudn honsing 3, which sguin is preforably made of plastie. The naade

sevn by brokes beg e Pl D well e g

yobaine b feast woe bateny € and an eleotio el

3713

e hattery & and the elecivic clvmat 7 provide the aleotrie anergy mosded Ry the evaposation «f e

Tipad matstal. The batsry & coosisty preforably of @ rechargeable battery, such as the type CORISSHOK. frome

Pangsonde, www.industrial panssosicomm, This b oyindoiosd Rilduoe ke call of sloe TR orith @ storage

~

capacity of 1630 mdAd and 2 owerent foad capacity of wp to 30 & Compurdble sells are also made by other

¥

marafacturers i Rege oumbers, e a8 Stay, Samsung, LG Chen

eparated from cach other w

23
¥
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Az shown by Big 3 the wheder piet 1 sad the inhaler component

the pariionlar saople eodbadiment. Thiy amangoment raak cusable, which iy basically

i

3

sotimble i one constders, firat of all, that the inhaler part § does votmabic sontant with the Hgeld matenal, ssd so

iy ot contingunated «ath the Hgwd fal, and secondly B contuainy components which are mwe kagliosd

e the corpponents of the inkaler compoaen 27 hre Hauid matoriad has b

wsed wp, i properdy dispossd of as g whole by the wser, and replacad hy & asw hthaler sﬁsfmpeazmt 2

N

Aconedingly the ohaler sompunest 2 onantitetes vn infechangeable disposabile article. & prope

eapeially indicated whan the lpsd material contalns phaosscenbealy ortoxins soch @ nioatne, Basig

cortese, | aiso he ponceivabds ake the mbder part 1 and the inhaler componen 3 aws
conese, Bwould also Be conceivalle to make the whader part T and the nhaler component 2

14, saseparably fom sach other. But tis sonfiguration would oot b sy soenomical, for in this casy ol pasty and

i oo w dbposable articly Ry avingle wse. O coase,

componenty of the nhaler, fo, the whaler ay wwhale

the fnvention T guesting slo encompassey thiserbodivnent, I which case the antive fnfider B & be corsidersd

sw the dnhaler composiont.

The mechamosd eoopling between the inteeehanpenhde inhder componet 3 and e rensidle inhaler

o)

- opours via hwert tongues Ssand guide abs Sa forned by the hausing 3, whieh Jidnto eorresponding fnsert

pat

fe et hobsing § of thereasable infaler part 1The fnsen tungaics

sockete 3h and guide grooves 8 Hraeed by o

Ba and sort socksts 8 & the satey e serve 1o atrodne the sheotrie siovgy it the interchanpealds indialer

2 for ovapoostion of the Hgeid matedal, as shall be shown in greats \i\,z i bedow,

1 visws of e iutorchang

N
1

Gsoand Fig 3b show i

e inhaler component 2. Fig, 48 provide

N

further infirmuation about he ntornal mabkeug of the nhaler component 2, Accordingly, the housing 3 of g

3

inhaler conponent T has cesendiaily ¢ cuboidal shape. [oside the cuboidal bonsing 3 are ths eosontial compangai
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for e Booation of e vapourialr mixtrs orand cwadonsation assesol. These helede, o pasticulas, the

compasites 10, ahdeh bring shogs the eviporation of e hpid matenal. Ta-the speot

D

sorapostisy HY ave aran

wed i wonow, and the compositas fave @ sheetlike shupe: The shoetike composiios 10
sach thae consiat of & wick and wo clecwic heating clomont, whivh are jedred wgethar Yy thelr swrfacss or are

. For example, the shoutlike composties 180 can be fhnmed by a metal il with

e sinteend oo i Tostead of the et Glvie, cpenipony meotad forns o sbao b weed. The

opetepare capilany siniciure of the Tabeie lavers or owetal S sintorad cn the metal i Torns the wiek, and the

glovtrival resistanos of the meldd fune He heoating sloment. Suisble meintlie coxistance mawnah are, for

S o ATRE 316 o well s Seating condustor alloys, eepeciadly daly allevs

compasites 10 witidi the prior et and « disclosed in detadl, for example, i

BASETE (Hlebmut Buohbergey

As 1o best shova by P 4b cnd Pl 7, the vheetBke compositen 18 bear by twe end seottons 19, 108

Aty carier plate T e cavtler plate 11 Baw 8 iooge oodomt. 1, widell & spanned by dhe ponpontey 1 fee

bl

of contact, The vamier plade 11 v the speeific sanple combodinen de designad a3 o peinted ciroudt bosed,
sepeciaily a manlflager privied cleegit bowrd, Sodable as the matenisd Ry the prived cironit board T are basically

atl knowsprintad olrons board meaterisds, ospais

7;/

fiy avaterial types PRI we PRE The shesthibe ownposties 10 are

«

raacied in the ares of the sad seotion 18, 1 on conductor tracks 13 of the privved ofrouit bowed

e oonducios racks 13 are roproesendad as black aveay. In the cass of the shoes degoribed mntal foid

compostiey, e clecrial contactng b dose prefordbly by & solderng ot te foil side, cotionally alter

profrovtment with w sudinbie fhadoy agent

S

of rostorsd grades AIN 308 and AISE XIS can be

¥

soldered without problom by using forexsen

X

entnute with the brand name SO S0S-Ninwia” fom

1

it of un adheshve

*
5{:
s
B

the firge Samvel Godbl wwwistansolde. Altematively, the oloctriedd contacting oan or

sénnaction by means of an clscinically vondustive adbésive, such e 4

ooy

30

’J;

snroonicining adhesve o AR epoxy

53

bave. The mounting of the printed olvoull board 11 with the sheetiike compoesitoy 10 aod thelr sontacting s done

fully avtomatically, o winth ore can use the methode of the printed olrcatt bowd industry, wlieh methads
farthermore are alie sustabde for 2 muss production.

frony the bousing 3 3o the Hoom of the dlready sforomentioned

The proted ot board 1L protostes

invert tongnes 8a. The two fnsert fongues 32 sorve 1o ennduct the eleoivie energy e the inhaler component 2

g

The eleotle covgy B sippliad 0 the sompostiey 10 vy e comduntor waoke {3 Acoording o Big 7, te
conduotor waoks 13 are aevanged oo bogl the front dde 118 and e bk side 11 of e privded oot hoasd
where the front side 11 i the mounting side ~ that ds, the side vy whish the composiioy M are condacied.
Forther coodpetyr tacks pao also pptiveaily Do sooanged it bveomediais Toers The tndivideal condictor tragk
lavers re advisedly foired torethor anconding w the prior @t By wssay of so-called phsd Srougivhioles, Fig. 7

motcover shiowy the sorent S Acsardinglys iy e

nipl, sach time tave composttes 10 sre

cnuvented togother e serien. In fus way, S rovliing beating resbiance @ad ey the heausg powsr and 1 of

seapoaion dan be ofutnend withhe corlain N B i abie e prey havs the helividual elestrieal

sesistances of the six compeeites 10 of differcot sivg, Ry example, by varving sconedingly the thickoess of the

P

rastal Totl Wi thess Seatans; S ovspdnaiog puscasy cavk e by tade deperidest on ocasog, simtbar 4 that
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A

Afthe Front side Fla of the ;:m‘,n ed clreet board £ fv pluged an essentially platelike top piste 14,

10 The fop plece 14 han a vecess 15, which correlntes insizs

prabeably nude of plastic {sen

and arvaugoasat with Soeoreeesy 1240 the }srém're.‘; atrcait board 11 By the mont ngle cage, the top place 18

bears direeily on the sl ssdctions 10x 10b of the shesthibe camposiies 18, o this way, the top piees M gethey
with the prgted chundt boand 11 ooy 3 cepiilary gep 16, whose clear wadih or pap widih caventially
corsyponis fo the thickness of the sheadiike composiies 19 (ave Flg. § sod Fg, 191 The gap widthois toploally
0.2 sy Fig 4d shows the sheetlike disonaion of the capiflary gap 18 ae a dlack seca, The top pisce 14 &
secured o the privded siroutt hossd 11 by an sdhesive somnsotinn, namely via twe projections 4a, b and a
suppaat sogde 157,

The printed cirouit board B boass with its badk ssde b apamst a Houid contaiosr 18 contan

Haguid material . The Bguid oontaliey 1@ or By wall

T daidh, Fig 8 oand Fig ¥

%@
%

o]
5
=
%
%

foosiar Y and ey 8 cubudda »shesgx«:. The privded chrowit board 11 i proforably secueed by meaas of s adhesive

Sontseion © the Bguid contsingy wall, The filling of the lgmid contalner 19 with the Rguid masngd 18 s doog

at the feotory, ot thesudaf de suoufaotunng provsss, preforably through & small hole o e contatner wall {nut

shuwn), and Rty antonsiically by neans of 3 canala aad & dispaasing it The bode i slosed after the 8oy,

A

i, bedvg mehod shot, and the entire fahgder companent 2 iy packaged v s alv-tight naanen

8

£or oxap

3

& has at s Rewer eod two openings arrangad close to ok other -~ the supply

The Howd conds

apemng 3 s e vent opeig N

LB B 8 and Fig 93 The supply operdng 20 waichey up with &

-
23

adiiasicon apening 22, which 8 Boomed by the odpe of the privted chrondt bostd 1 and an extengihn 23 of e

P

Sguid container wall {ser Big o and Figo 91 The extension 23 af the same time formms an ead stop for the fop

pisee 14, For sgdity, e otoncine 33 0y boaced by 8 weeb 23 aguiset the hoasing 3. The supplying of the

-

capiinry gag 19 with the Sl saterial T8 cotun vig the supply spendag 30 and e adiinsion shening 22

is driven by the sapilery foreey aoting in the capillaey pap 186 To onder for these capdiiany foroes to work atal, o
e nenessary that the Boutd msterind 18 properdy wots sl exposed surfioes, To snsure iy, the affeoted stouctural
parts - ssamely, the Hgaid comatner 19, the prted cleosit boagd 11 and composites 10 wnd e top plose 14~
ased o be roads hedrophilie i o soliable process oven prior o baoiny awendbled. Soiabde provesses e

Tydeophdlic westment Broxygen plesus v well ag brdoophille treatment by seane of plasma polymerization

Both provesses are offered, for axample, by the By Plener slectronic Gabd v Co. KG, wwwe plesa.de, be the

ey

somtaxt of contrast soanuficiwing jobs. The montionad Sow,

T

& able o plo ad s wp

3

serresponding oustondred lapow, aloo suitable forg mass prodection.

The vent oporing 21 muiches up with a vent groove 23 worked fnte the prinkd civuit bowed 1, which

iy fern soremenicaies vin thy rovess B with ancieterier spase under stmosphienic pressurss. The vent opening 213

g

st the ventgroove 2F boog abuat ypressues oqusbzation iy that such postion of laedd swderkel 18 gotting o
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