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PHEALER COMPIONENRT

Beseription
The wvemtion velnies 0wy infafer conpuonent for the formation of & vapoar/alr mistere andior comdensation
gerosel by svaporationof & Hyeld sxaterial and, Wappropriaie, condunsation of e vapous formed, comprishyy
afusing
an eleoirical heating slomant v svapording & portion of Be Bopdd material
a el witi e ospiifary strctore, which wick fornwe 2 somposite stnctare with the hesting elenernd and
gutomatically supphies the hoating slonent with the Hguid material)

erably 2 printed Sl board, which parrfes the ponposite drectues and to which

& cavrier dlate, g
the heating sloment makes slectricsd vontiet;

a eapiliary gap wiich s af loast partly formed by the carrier plate srad which autormatically suppdies te

seposity stouctrs with the fiqeld material by way of an end portion of the wick profruding e the

papifiary gag

Definitior of terms

fi the present padent appiication, e term “hdaied” refers fo wedicad sed ropmadivdl inbalers. The teom furter
refaies to iohalers for administering pharmaceutical products and substanves that are not deslarad s
phanmacentical products. The term alvo relates ' arevkdng products mnd cigaretie-subatitate artivles, suph as
thosy sontained, for example, i e Buropean Chostfioation AZAFSTAR, provided these are Intonded for
adiinlatering to the aser @ vapouraly minture andior condensation werosol. The form “inhaler™ is alse not
intendied to Bt how the formed vapouefaly orixtore andior condermsation acrosel is supplind o the wser o his

body. The vepous’alr pixturs andior coadersatinn asrusol can be nhaded into the fungs or van alse be supplind

i the oval ooy, without rdhalation fato the lngs

>

A TeaptBlary gap” refirs to any gap thet offectontes ¢ wansprat of Rowid seﬁeiy oot the busis of the capiliary affect

X Y

of iy boundary walls, Wisks, conted wivks, oralonneds flled with wickomsterial are not vapiflary gups.

The ose of the singuler “compois srucigg”

doss net exvlude the pressres of peliiple suvpesiie stractarss.

The tovention expicitly hadudes arvangemands comprising muitiple composite strustures,
WO 201048671 (Hebma Buchberger) dessrihes an fnfialer sumposent for the faterndtient, inkalativa~

dravesynchronoes Renation of & vagouralr nivnge andfor condensation acrosel, compriving (Hgors 12 s

SN S Y hes nsing 3, 8 chareber 21 disposed iothe howsing 3, an st ke operdug 26 Tor the supply of alr

from e suoundings inte the chamber 21, an clevirival hesting elemesd for vvaponating & pation of o Houid

it the chamber 21, e Tormed vapour mixes with the «dv sapplied via the aly fnlel pering

raterial 16, wherels,

26 snd e vapsurinh vixdare andlor condensation gerseo! Rawe The fuhaler componeat farther comprises
wick with # capifiary sinicture, which wick forom & plangy conposite structars 23 edth the keatiag cloment and
autonsatically supphes the heating slowent with the Hoeld matedal 18 again sfer evaporation. The plaow

compasite strasturs 22 B supported with two end portions o bwo elevtrically conductive, plateshaped vontacts

P

23, o the sarfioe of whivh the beating clovend shoulianemudy makes decirical contagt. &S an sliernative, the

wlate-shapad contaets 23 can s be frped by printed clroait boards or 8 cormmon printed civeult board. &1

feast one heated portion of the planar compeeite simature 22 iy contactiessly disposed in the chamber 21, and
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the capifary structre of the wikk fo bogely enposed by said portion, &t feayt on one fice M of g plesar
sewposite swactre. The planer composiie stractars 22 s iy wiok protrades with oes sl o capiiary gap

41, which fisclf s coupled o cin be ooupled via capilary sotfon o @ Boad container 4 contaiming the figuid

saterial 16, The Houid container 4 comprises sn opsnable clovire cloment 18, which i st closed befors use

The speaable dosure sloment 18 can be verasdly opened by 2 wser, whevenpon the Hguid material 16 Soods

reservoir 435 and wets the capillary gap 41 The capithey gap 41 drows the Houid material 16 oud of the Hauld

P ¥

container 4 ar raservndr 43 and waneporty ® to the va:m:zxp;}séze steuctore 32 The sopiliary gap 41 i3 hasieally
formed by one of the o plate-shaped contacts 23 and s top pant 42 placed thercon i @ planer manver by way
of e two adinining components or thelr surfaces fooning boundsey walls of e capifiary map 42, v addivion, &

ventilation channel 52 i foneed o the plsts-shaped contact 23, which channel connecta fie ressrvelr 43 or the

Hyuid container 4 do the ehpmbee 21, The ventilation charesd 52 offvciuates & prassure eguaiization by way of

stion of at

sach ;-r-isrti(m of Bauid material 18 that entery the caplifary gap 41 belng immadiately replased bya g

having the save volune,
v, o bulfer storge 33 & inteornted ot the top pany 42, wiiich storage commuenivaies with the capilfiery gap

A oonsiss

of capitiacies, sce fHovre 11 and Swere 17, The buther sovage 53 i copable of reveiving

e 53

qubsd raatariat 16 feom the capiflary gup 4, storing B tensporarily, and releasing i agabn o the vapiflary g 43
a3 necesaary. As aresull, the fnhaker components can alse be operited B s upside-down position for use, La,
the muuthpiees § podrgs dewoward, at least for as long as Houid material 19I5 available fn the buller storage 53,

The buffer dorags 53 sonsity of slite 34, which are avanged pavaliel to ong sputher 3ud which ey ooned I

he top part 430 The slits 34 communinaie via openings 55 with the capilisty gop 41 vo woe side and, o the

ather side, with the chamber 21 viv & ventilation grp 56 The vapilary action of the slis 8

ragterial 16 fo How out of the ressrvelr 43, via the capilingy gap 41 and via the openipgy 53, into the ol 84,

wad and oaa e r&m-:mx% frov the capil 41 again 2 oveded

where i s temiporarily

The desfgn of e buffor storsge 53 has proven e raguire o very Ruge amowd of space. Tn addition, the

daction of fie Soe Bt M, wweleding e opening 35, Huted o the top part 42 s selatively complex.

3t 3s disadvantageons that the peuiugs 55 diseapt the capiflary action of the capitlaey gap 41, becawse

the openings 35 replage ofherwiae wettable wall porfiows of the capiffery gap o4 T thy worst tuge, the
dig *;i;pﬁ@n: of the capillary actioro can sdversely alfont (e supply of the planar composie Strantive 22 with the

A material 16

wd sdisadvantages of the

The probiem addvessed by the invention I that of climbrating the sbove-desertt

arTangement known from te prlor @t The pooblent addvessed by the invention, o pavticalar. s that of

ad
designing an inhaler component of the toftally desodbed type using stoucterally sbaple means By such a way

fhat sofficient qoansities of Houid material can be tempomelly stored without taking up substantial additoral

Hstabiation spaoe. braddition, (e reliabilty of suppbyving the coraposite simetare with the Hould matorial should
he increased,

The problsm iy solved By the characterizing feanes of claity 1. Acoording thereto, 3t is provided that both the
frond face and also the rese face of the carrier plate, at Jeast in some aress, form boundary walls of the cagiliary

gup. The sapply of the compostie strocture with the oead oaterlal theeefore dogs not tede plses o oaly oag

o of fhe carvier plate, but on both hoes, Caplilary gaps o oapillary-gap portines, which me delimited by the
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earrier plate, are provided on both froseof e carrleriplate. &% 8 rosult, an additionad capitferv-ap volums can
beareatad fn o simple snd Ingalistion-ypone wving sisnwer, which voluwe fanctons sinmdtansonsty ag & budey,

~

Another vourbis %

Y

¢t i conasidered to be the redundancy of the Houid supplys Hthe supply in ane capillary-
gfap portion falls, for whatever resson, the composiie sintoture osu thorefore st be aupplied with Hhe Hiquid

material a least via the capillsry-gap pootion keated wn the oppasite face of the varer plate.

f.one vefinement of the invention, Ui provided thay tre edge of the carrier plate, at foast in sonm aveag, alse

forms 2 bousdiry wall of the capilliey gap. The beffer volome ca be farther endarged e ey e i

warticudarly vourable when e capiliaey gap af lesst particlly enciones the sarmier plate, The enclosuee fan the

py-onp postions on the font faee sod the rear Sroe of the cartler plate commmmioate with
pas another via the wdge of the carvivr plate. Tven i the capiffary Houid flow were o be nfomupted at multiple
ports of the vapiiary gap, there would be at keast one aliernative path for clrcaroverding the affected pointy.
Avonrding o fe invention, boendary wally of dhe capillary gap form over 58 povoent of thy swwrfoe of the
carvier phde. Portiony of the carrlyr plate protnading ot of the bousing are not fxken intp accouwt in the
calculation. As & resudt of stiliiog o levge swrfes ares of the warvler-plate surfice & a bowndrry wall of the
capillary gap, the sbove-deseribed effects related to the formation of an additicnal bulfer volume and th
ingresse in the relisbility of supply can be manindzed. Purthermore, the supply sapacity, Le, the maxinum
guantity of Hguid material that can be wansferred through the capilary gap per wnit of thae, can be nsreased,

i i particularly advantagesus when the capillary gap iy formed, af Teast in some areas, by the carrier plate and
st adincent wiall of the i'aa'ss-sirss.g_. In thiy vase, the capillary gup is forned, &l losst dp soune wveas, solely by

avarlable cornp g that ave <l prosemt ave uiifiesd as boundary walls of the

capiflary sap. No additional stallation space lvatilieed
& preferred embodiment of the evention velides to uy tbader compenant with & Biguid cortainer wiich contatny
the Rguid materiad and fom which the capiflary cup drawvs the fignid mwaterial, and 1t B provided that the

capilary gap, af loast in scone arewe, 1 formed by the carrier plate and an adiacent wall of the Hyguid contatner.

wid containe can «ither form an independent component or can be a part of the housing In the latter

v iy formed by wally of e bousing. Particakarly favourable condifions result when the

cae, the Hgald contate
capillary gap communicases with the Bguld matedad fathe Rould containey via & supply apesiag inthe walt of
the Hauid container, by means of the wafl of the Hauld comtainer forning a shoulder at the edge of the supply
spening, on wideh shoulder the carrdey plate sbats with s cdge. As an alferoaBion; 1 oo alse be provided that
the carvier plate bowes on te shoulder with #e font face or roar Faog. Theredore, no asddiionsl aids are reguired

for conmecting the capiilary gap 1o S Houid container. By mears of the shoulder, ¢ wall portion of the sugply
& 3 & ¥

apening i lengtheoved bovied e cutside. Sosumdng that the partisipating surfaces can be well wetted by the
figuid naterial, e offect romadie that @ snall quardtty of Badd wadondal v draws out o the: stipply opening by
the adbhesion forges aoting on the lengthened wall partion. The effeet suffices 1o ensure that the lld materfed
aleo reaches and wets theoterder plats, which abuts fhe shoulder with s adge and bears-on the shoulder with its
front face or rewr face. The capillary gap i therefors coupled to the Hguid material by the Bouid contalner and,

-,

driven by the sapilfary Reees aoting thoveln, can 81 iiself with the Hywid material



The mvention also relates o an inhaler somprising an above-described nhaler comporent aocording 1o tre

fveniton. The iehaler component van thorefiee aleo be only & part, fo pagticalar 3 replaceadle pagt, of an
intuler

b o grester detsll with seference o an exempliry sinbodiment socerding o the

~4 2
n

The wention I8 explained

tinhal  $o the invendion;

er aeeord
fgure 2 shows the nhaler a@cm@iiﬁg to figore 1, comprising 8 rousable inhaler paxt sod & ooplaceable

inhater comporent & the deveupdad sge;

4

Hure 33 and figwre 35 show different viswa of the replaceable inhaler somponenty;

Hgure 4a, Bgure 4h, Hgwe 40, fipye u}d, figure de, Sy 44 ) visws of e

P

figura 3 shesws an endrged deprotion of the detall & Som Sgere 4y

Houre & shows an endavged depiction of the detait b from Hgave iy

o~

fgure T shows a savrier plate dosigoed as a ow

R

taver printed oirouit board;
figure § shows & sectional view of the seplaceable inhaler conponent slong He line BB in figuve 3y
figure ¥ shows zn enfacged depiotien of the detall o foae Spwe B2

Houre 10 shows @ orossaection of e repleceahdy nbaler componnnt at the lowel o the supply

spsaing

Houre 1} shows 3 cropp-seption of e replacealde Bdnlor component at the lovel of the vomposiie
sfructare;
figure 32 ebenws an witorontive ombodinent of the detall ¢ {off Hgare B

1

Figues | showey sn bl sceording to the fovendion, the abape snd size of which e designed in suhog way

thay the tebaler can be eandly and combishiy banslled by uaers, In wons of volume, the ishaker & by

sppronimately halfas lavge oy @ cigarstie packe The fnhader dopladad by way of example basie

pvo pants, specifically an inheler part ¥and an inhalor componsnt 3

The inhaler componest 2 consiats of a houstng 3, which, o anend fos, form 2 tehasce pipe-Bike mouthpises
. The howsing 3 is proforably produced from plastie. The inbsder conspanent 2 vontsing a Hgeld materkal, which

fe slearivally svaporated within the bowing 3 and & converted e an inhelable vspourialy mixdiue wodior
condensation aeroscl. The fooned wepamsialr mixture andior condensation asruaed fs offired to the weey via the
mouthpicos 4, Any substaness and preparstions that svaponsds hogely ssidue-fre under stvospherie conditions

can be considersd, v ooinciple, s the lgudd madoral. This condition Is also slready ol when fhe partiouisy
substznos o the partioddsr proparation 1s prosent in difuted form, for exemple, dissolved i water andfor ethanod
and the schifion svaporates withowt leaving a rosidue. As a rosult of 3 sufficlontly high dilation dn 2 highly
volattle solvent such 3y water andior sthanel, even stherwise powly cvapirable subsfancey cxn st e
afrementioned condition, and a thermat decomposiion of the Boad material can be avoided o substantially
redused, The serose! prrticls poverated by condensaiion have & nss median serodvasnis dlamcter (MMaADS,
aan rade, of Toxs than 2 and therefore alsn reach the glveoti The infuler soeording o the Invention fv nulted,
i partioddar, for adednistering systemivally sciiog substaness, i partiosisy sulsiances that oxent thelr rosin

gitect b the contead pervous systom. Une oxampls thorsel s nidoting, the hotling point of which i« 246°C. The



nicvtine-containing acrasel parileles are deposited maindy fn the brovchi and shveoli, where the active ageat
imatanily enters the blood stream. & fow seomnds fater, the nicoting, & & bundlsd concevdyation, reashey the
seain, where # oan exerd the hnovwn effecty,

The indader part T consieie of 2 main housing 8§, which Is preforably also prodeced from plastic. The wain
housing ¥ comaim at foay 8 batlery & and wn electrical direuk 7 (depiored By figure 1 uaing dushed Hines),

A s

b Ta. The battery 6 snd the cloctrival clvcnit 7 provide the slectrical energy requined &

inchiding 8 awd

svaponsty e Houkd material. The battery © prefeonbly comivts of & rechargenblie bagtery, for example, type

9

CORISGIK minde by Ponasoniy, swwainduy

il penaseaiccom This B @ sylindread ihiam lon coll of six
FREB0 having 3 storage capauiyof 1630mAL and & cuvvent loadebility of up fo 304, Comparable cells v also
yssproduced by other mansBcharees, dochading Rooy, Suosang, LG Chenx

&s shown i Hee 1, the inhaler part 1 and the inbader sonponent 2 b the sperifin exemplary smbodiment are
designed to be defechable fronr ooe another. T armgement wikes the nbaler pret ¥ reusshie, which &2
sanfid, In prineiple, when one vonaiders that, frst, the nhalor paet 1 does nod come Ide contact with the ?it},‘\éﬂ:
materisl, L, I8 oot contaminaied with the Hguid swaterizl, snd, secend, said inhaler pact containg compoaaat

having a lovgay sorvice Hip tharothe componenis of e idaior compnent 2. Afer the Hguid materiat Bas been
used wp, e fohaler component 2k propaly disposad of, o entlely, by e user, and b replaced by @ new
ey component 20 The inkaler component 2, therefore, & 2 veplaveable divposable anmticle, Proper disposal &5

wwlicated primueily whin the Hgald matenigd condains pharmaceution? producty o toxing sueh 88 plootine, In

by N

ger%mig?s ¥ would wiso be concefvable, of course, o doslgn the inbaler paet | aad Be inhaler componst Tav a

i

e, Lo, 10 be inseparable fram one another. THis eodbodivosnt dogs nint appear to be less sconomival,

}&:»;}Ws;\.s-‘:‘.x, "&mazeas&, e this case, ol e parts and components of e dndwler, be., the inhaler w9 whole, s

disposable wt se It goey without saving that the prossat nvention also Includes this

w

sbodiment, wheveln, I this case, the onthre tnhaler is comsidered & be the inhaler component.

The mechanical coupling berveen the replaceable inhaler somponent 2 and the reusable bdnler pagt 4 &
x?e:;“" ot ustag phigan tubs Be and using guide projestiney Su kemed by the howsing 3, which profections
engage inty sovresprnding plag-dn sovkets 8 and gudde groaves Bb foomed by the maln housing 5 of e

reaable tnhaler part 1. The plug-in tabs 8u wod plag-in sockets 8h are wsed sinudiincously for inroduchy the

cloctrical snergy fle the roplacoabie inhake component 2 for ovaporating the Houid moteril, & & shown &
sreater detad] iy the following.

Pigure 3a and Sguve 3h show different views of the replaceable inhsder comvponent 2. Figures 4-11 show fither

detals of the inner design of the inhaler composent 3. Avcording thersto, the housing 3 of the whader

covaponsit 2 hes w sebstantialby cobotd shape. Comporents that are sxsential ty the formadon of the vapousaly
mixtirs andior condensation awoesel we focated i the nterior of the cuboid hoasing 30 These inchale, in
pavtioudar, the composite stracturss. 10, which sffbchate the ovaporation of the Hodd materiall In the speeifie
sxeraplary cnbodivrend, siX compisite sleuctwes 1D are dbposed next o wne avadler, and the compogits

strachares heve 3 planar shape. The planar composite stouchures 10 each cousial of a wick and sp eleoirioal

hontion chomant, which ate cotnested i one anothier 18 & plaoae rnmer o ave Ttegrated i one apother in g
Pl vianer. The planat conposhe sirdssurss 18 con Be formed, & exammple, of sornetat folf and sl fabeie

fayers siotered thoveon. Inatead of the weist fabrie, opercpore metal farms can s be wsed. The open-peag



&~

o AE B

capilidey sracture of the fbre apera, whish e aintered onto the metal Holl, o of the metal foarn Forms the

%

~

wiek, and the slectrivat resistance of the metsd Rorms the heattng element. Seitaide metallie resistance materfals

are, o eoxample, stibndoys stecls such as ATST 384 o AR 318 and hesb-onaducilog alloey, o partientsy NGy

alloys. The produstion of such planar composiie strectures 10 belongs o the prior @t and s disclosed in detadl,
for example, i the previously oited WO Z0IHGS6T] {Helat Buchbergen). It dineld be oaded that the plasaw
composie structres 1 do not nesvssarily bave fir be planae; they can alvo have s spatiad corvatare.

Ag best shown in figure 95 and Sgure 7, the planar conposite structires 10 are supported with two end purtioas
Ha, 19b ow o carvier plate 1L The caevier plate 1Y has o farge rocess {2) which is condnetiossly brideed by the
sempostte stuctuees 10, T the specific sxample, the oxrler phte 11 i dosigned 45 o printed ciroylt bowd, iy
partivular, vy ovlilarer printed pivoult beand. AR hnown printed ciroudt bowrd pateriade, i paniculr e
mterial types PRI thvoogh FRS, are auttable, fn principle, for use as the materist for the poated slren®t boaed
H. The plasar somposie srastirss 10 make clecwrloat contagt, I the sves of the ond perfione 10, 1, s

conduotive tacky 13 ofthe grinted civoudt bogrd 11, The conduutive tracks 13 are depiviad ay Mack atvas

figere T dn e oase of the abovedoseeibed mstabied] comprsite structares, the

prefurably tmplenerded by means of @ soldering on the foil side, affer pretrvaiment with a &

agent, 1 appropriate. Stainless stesls of material goabiies A18Y 304 and AISL 318 can by castly soldemd, for

yample, with o soldering conceotrate having the trade mame © Nivosta™ from e company Stwod

GrabH, wwwnstarmolde. Alternativedy, the wectrical onttanting cgin comsist of an adlesive connection by means
af an eleetrically condncitve adbegive, R exangple, by meias of @ stlverfilled opoxy adbedve. The plange

corpostie shuchas 19w roorded on and contacted wr the prived cirod board 1E o g fully acremated
manner; wherel methods Fowm the printed oireudt board fadustey can Be applied, which methods, morecver, ars
afve sotable for ms prodoction,

The printed ofrenit board 11 proteades out of the bousing 3 o the form of the atbrenwntionsd plug-in wbs %
The twe plag-in fabe 83 e weed R tedicing the olostrivad gogrgy ot (e inhaler component 2, The
ehecirical snergy is supplied to the composite strantures 18 via e condutive wecks 13 Acvording to Ggure 7,
the condustive racks 13 are disposed botloon the oot faoe Tla and sleo o the reer faon 11h of the printed
civouit board 11, wherely the foot face 1ia s the reounting side, Le,, the side o which the sompostie siructures
£ ke Sontast. Optionaily, Buther vondictive tracks osm alse be disposad i hternadiate Tavers. Accarding to
the prio st the individual conductive-taach layere s advastsgeonsly iercanseted by meane of se-calted
plated throagh-hwdes, Furthetmuore, the current flow iy depicted b fgre 7 In the spectile sxaroph, the
compusite structures 1 are interconvected in serles in groups of three. As s result, the resulant boating
veaistanes and, thereforg, the heat sutpul and evaporation taie oan by dfluencsd within certain Rmits, Tt oa also
be provided that the individual electrical sosistanecs of the sby composite structarss 19 diffey, by way of the

thicksess of the netal foll befng varfed acodedingdy, for exaple. Ao 3 result of this moeasere, the evaporation

privcess can alko be wade depandent on the foostion, similar to the wase of » slgarstic,

A substantially plate-shaped top paet 14, which preferably consints of plagtic, s placed onte e front fos Hlaof

the printed ohoult board 11 {see Tigure Jo and Hyorey T80 The top part 14 has 2 reosss 18, ohich eovrclates
with the revess 12 in the printed cirenit board 11 with reard so ie sze sod arrxngement, by the stvplons case,

the top part s supponted diveetly g she eod portions 103, 18 of the planay stnposite swuskues 10 &s a



vesuks, the fop gart B, i combinatien with the pristed civouit boged 11, Remg » fost capiflary-gap portion 183,

the ey width or gap width of which sobstantially corrasponsdy to the thivkness of the plasar corposiie

stmscttres 19D {soe figure © avad Sguee HH The gep widih typleally amcants to 8 2mm In Beare 48 the planar

extovieken of the Sewt capilflary-gap postion 16 }'s- tie;fsici:&ai ay & Mack area. The fop pant 14 & fastencd on the
printed ofrowit board 11 by meses of an adbesive conpenticn, The adhesive poluts are depicted as bk arsas i

N

figare 4. The privted clroult board 11 and the top pavt 14 are preforsbly joined outside of the beusing 3, and are

by

thersfore 3 prosssomblad s

The printed chonll beard 11 iy sepporied with #y vewr fe B ot Toast In sowe. avean, on @ cubold bouid

contatner TR pontaining the Hyuld mutedial 17 (e Hntres d'dh, Rrures §8 and fpure 111 The Sgaid contatner

18 or ity wally {85 awe Formed by the hotsiag 3. The privded ofrcait board 11 13 sot supponed dleettly on the

Houlidwondainer wail 1¥a, however, bul ratheron spagers 1% The spacers 19 ‘gi-re's“armgii P mdl b by the Hauds
"

sontzinay wall 18 and partidly by other honsing postions, they wee depdatnd o Blask avses In Bgure 28, To ey

pranngy & seoend capillary-gap portion 160 s rmed. The rear face 115 of the pristed stvcult board 11 avd e

ardjacent Hauidcordainer wall 18 Hmn the houndary walls of this sevend capilfare-gap postiog B8k In i‘igzsre
Ao, the phangr axtenston of die secod {‘.i‘l{}iii‘dr’v’*i{(i? portion 16h is depicted ws 2 blaok area. The yap widh &

defiped by the height of the spacers 1% and i typically 83mmn The pristed ofrcuit bowd 11 iy preforably

fastenud on the spasves 19 by rovanesfan adbesive sxnnection. The Hyeld sontainee 18 I Blled with the Hanld

N

material 17 at the plant at the end of the prodection process, preferabdy felly muomativally through-a sowll kele

tr the sontainer wall 1R« {pot depictad) by weans of & coorada and a melering wnit, The hole fuclosed after the

%

filling, for example, bolng heat seated, and fhe wative vhader component 2 i packaged v as aleight manner.

The Rguid continer 18, ot Hs fowsr end, ovoprises o sHtechapad sopply opening 29 {ser figuren 3-8, figures 8-
. b £ > TS

F The sceond o aap porion 16h moeetvey off the Bandd maleelad VY vle 86y supply apeaing 26, The

~

capiitary enupdog ie ostablishad viea shonbier 21 Romend by the Hgud-vontainer wall 182 A wall portion of the

wpply ppestag 20 & lenpthened towad the vetside by the showdder 21 faee Boure 8 The adhesion foress

E R

V/

acting on the longthensd wall portion savse 2 somadl guandity of Boudd maserial 17 & emerge Som the supply
opening 20 The effset sutfices for the Hauid materdal 17 fo also rosch the printed civeult boned 1, which abuls
the shoulder 21 with ite edge Tio Gee Sgwe & and fgore 91 b an aliosative embodiment, the printed sirend
board 11 Hes on e shoulder 21 with fts vear fice 11D {xee Bgure 12% Ax soon as the Hauid materiad 17 wets the

vear ace 1 1h of the printed Shronit bosed 1, the sevond capillary-gap portion 16b oan exert M8 sustion effect and

ke ap Hgold waterial 17, The shoalder 21 bears against the hagsing 3 viia wal 32 fvw sinfarcenen

The ditedhaped sopply opening 28 hay an oxpasion approxivaely b the comre, The e}cgms}sgism O
venttlation opaning 33, The veutilstion opening 23 vommuniontes with s wentifation groove 34 formed i e
printed civendt board 11 on the prinded civcuit board regr face 11h, which proove commurticatos, via the reoess
12, with an Jroer spaee at sbnoapheric pressumn. The vontifation openfag 23 and e ventilation groeve 24
effocuate o prosswre equalivation by way of eack portion of Hyd material 17 that I8 aken ap by the seoend
capitlary-grp portion 166 being Immediately replaced by 2 portion of afr having the vame volume.

Ag ie bost shown in Bgpaees 13 and 11, the fost capillacy-gap portion 183 and the seonnd capiliary-gap purtion
i6h are interponnectad vig g thivd capiflary-gap povtion 8o, The third capillare-gap postion 16 iy Brmed By

-

the privted-eirenit board odpe 1o and an-adizeent bowsing wall 33 The thind copilfary-gup partion 188 I3



g

exantly defived by the plateshaped top part 38 sonrwetad to the printed civcnlt board 1E, which part adjolng the
bousing wall 32 and exteads heyond the printedecirouit hoard edge 1o by 2 precisely defined sxtent. The extent

gorresponds 1o the gap widdh of the dhivd capillary-grp seotion 16¢ and typlosiy amounds o 030wy The printed

clroat bowrd 17 and the plate-shuped top pagt T4, which, ss mentioned ahove, fumra prowsensbled assembly,
must thevafore he exactly joloed.
The theee capillacy-gap portions 18g, 16b, 16¢ v vombination foun the capiilaey gap 16, The capiliay gap 16

thevafire consinte of v sxtendad, rontiguons capiflary-gap vystem, whish paetially encloses the peinted efrouit

hoard 11, If the portions of the printed cirowit board T protuding sut of the housing 3, 1o, the plug-in tabs 8y,

are ol ot of sonsideration, e, iy e speailic sxemphary ubedivesst, boordary walls of thesapillary gap 18

b suetice of the privted sivenit boaed, The revafiant advantagsous

forne subsiantially rapee than 30 peresw

effects related o the tlemporary storage of the Hyuid swterial 17, sod related to the rolinbifity of supply and the
soppdy capacity, were depicted gbove. A basty preveguisite for achioving these favourable offonts 8 thay the

i waterial V7 wets all the surfoess that see actsd aponto a good oxiont. I order 1 snstre thiy, the affecied

I
LIRE

coamponents ~ which, I this ase, xv the Houid cwotafesy 18, fhe privted irouit homd 11 nchading the
cosnposite siructuces 19, the top pavt 14, and «t least pacts of the houstug ¥ - et be hydrophilized v 3 soitable
prosess before assembly, Suitable procevees are bydrophilization in oxvgen plsme and ndropbilization by
mear of phsnn polymerization. Both of these prosesses are offered, for sxample, by the company Diener

sleatronio GobH o, Qoo KOG, weww plasmsede, within the soope of commission orders. The aforamentionad

company alsy offers cutoorized phoxdng and duilling of corresponding systems, which are also suitable fie
ayass production. Nefore the rovde of speration of the & acvording B the lovendion b explalned in greatee

atail, forther componenis of the inhaler component 2 will be desoribed Iy the following. Even i these

5

componests may not be diveetly relovamt fo the ipvention, the deseription thereot providey for a ol
wadersianding of the funeting of the cotive Tuhaler sorponsrd secording 10 the tnvertion, and & eeen futher
ensusiag thal the tnvention can be carried el two apen-pore, aheorhent sponges 28, 256 (see fgure 4y and
flaure 11} are disposed betwesen the top part 14 and the housing 3. The space betwveen the sponges, together with
the reoesy 15, forms g chamber 26 fofl alse fgure &) v which the actual Sevotadon of the vapouriale miure
andfor sondensation aerosel taiies plave. The sponges 238 25h shaeh, fnde thele poves, condensate deposits
formed frowm the vapour phase and prevent the formation of accunniations of condensate, which an plove
Froaly in the inhaler somiponent 2 dnd which could adeersely affoct the Runction of the fnhalér scmpanaent, Such
sonahndations of condensste Gy alse pase & problent Iy tervns of Rygicse fo partidular i they onter e atad
cavity of & wser vig the mmouthpieas 4, The sponges 234, 255 prefevably consist of a fine-pored composiie Sher.
The companyy Filtrona Fiberieg GodH, wiww flronsfiberteesony, specializes v the prodution «f sueh
composite fbers, wherein cellulose acotule Biberg bowied by weans of irizostin sl also Goraaily bonded
geiig\--‘{:-}eﬁs}: fbery and palyester fihers ate prosssset

The sponges 2548 25b.are supporiad ou angle sections 27, 27 formed by & Usshaped sarvier 37 {ves fowe dg

and figwre 11 The carviey 27 46 joined to the top pamt 14 by mases of e adhostve comnestivn. The oxeler 27,

including e angle sections 2%, 370, preferably comsiets of a hydraphobic plestie. The hydvaphobic material

functions as @ Haudd barrier and eosures that no Hquid msterial 17 can reach the sponges 253, 38y a5 g vesult of

supillarye effects, A revess 28, which, togsther with S top part 1 foroe o ol novle 38, & fooned in the log



OB

n the side Being the Sop part 14 {sec Hgure Y und Hgure 10} The

{
\

it the chambey 26, which will be depicted in greater detail balow

I order to ansire that accunndations of eondensate du not block e alr voxele 28, IS recanmnended & cover

e swikes of the fop pant 14 with 3 thin hysdrephubie adhosbve strlp iIn e wea of the & w IR gt

depietedy,

e of the dnbaler compona ¥ edtly mablont @i I onder to fonm the vapouriale mivbee sadfer

condensate aorosed is carviad out vie an otake sporked 30 formed by the housing 3 (sev Sowes 38 5hand Baore

e \

). The intake snorkel 38 s disposed an the side of the jubaler componsnt 7 opposiis the mouthpieve 4, This

ositton provides the hest pretection sgainst eotery by rafester. hushe soupled stae, the bgabe sporkel 3o ofde

o

orared v the miais housing 5 of e dudialer part 1 {gee flgare
“>

nlaler comporent 2 protrude threagh v hole 33

Tx A How theottle 37 & located in the iotake snovked 38 The Bow thronde e e purpase of genursting 8

fleve ronistanos that is sintilar o that of @ clgaretts, sad so fhe user, during 8 draw, songes a drwving resiatance
that I sinilar w0 & draw an a cigarenie. Spesifioally, at a flow rate of LOSL/min, the How resivisoce should b in
the range of §-Imbar and should have the mox lnear characteristic possible. The Sow threttle 32 i reguired

wdreny the formed vapourdslr mistare wadior vondensution aerosol is supposed o be supplied as fn the cass of a

aite, speeifically as 3 deaw ot the ol cavity {draw voluhe: appreximately 20-8Gnslly, possibly fllownd

By inbalation inte the bags. This mede of operation v recorarended mainly whisn the Hgeid watesid 17

containy slontine, The flow deottie 32 & omitted, boweser, when the mhaler Is suppased to alfow dia

wmhalation o the Jongs it a singd

paca

o slep, ar s the pase with most medica! inhaders, The flow theotle 33
praferably consisty of & compodie fiber shmilar to-a Cigarette filter, wherehy the donsity of the wmaterial must be
tatloved 1o the aforomentioned fiovw characteristics. The muterial osw also Do obisined Hom the company
Filtrona Fibovies Gz,ne‘ﬁfvi; www, fitronafibstico comy

The firetion of ¢re nbaler Is degoribed fn dey the following: 8 aaer couples & new inhaler component 3 v

the rousable inbaler part I The cicctrical sleowdt 7 roglaters the coupling and, i appropriake. wiggers the

sxecution of cortain proparatory oerations, for oxampls, ane or more svapomiion cyclss with the objective of

Strastores FO witt fresh Hgeid matertal 17 andfor sstablbhing stalionary cnaditions, As

suppdying the compagite

soor as thase operations have woded, e sleey 7 signaly, for evanply, vis s Bttty Stede, that

the fuhaler b ready for eperstion. The weer rabsey the mouthpicoe 3 of the nbader &6 the mouth and actustes the

i

switth Ta Sivalaneowstyy be bogine {6 dusy on e mouthpiess 4. The underpressure geverated ao's resall

caiises air to fHew fom the serroundings inte the intaks mu*&d M After the sy hag passed through the flow

Hrottle 32, the How bends ot @ vight angde free seredws by Bgure § and figore 9) and entor & plemsn chamber 33,

whare the alv colinuts and s then sterdlly supplisd o the Sifi‘*&%hi{?iﬁ@ air nozels 28 The air flow s acoelerated in

a

e alr powale 28 and onters the chubor 26 with a high roazele voloolty
Actugting the switch Ta casses the chroalt 7 10 swiich on the hester cuvvent. The heater urtent is proforably

corneoied by means of a8 power MOSFEET, wheeehn the supplied powar oan be adivsted o the pastivular

eeguivenients by means of a dety cvele. This adiistment can slse be corrded ot by the aser, within cevtain Howlly,
vig an iterface, whereby the aser §s able o influcoce the otount of asrasnt or smoke gensoatad. The heater
curvent By connected fora preset tme porlod (heating period™, whinh typically srooumty to 1LY secondy. The

hantor current i supplied e the coposiie stoaotiires M via the plug-br tabs 88 and e conducthe tracks B o
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the printed ciregit beand 11 ared effoctietos s Instantanesay Feating-up of the composite stmctres 18 and e
Hauid material 17 stored in the wicks, whereupan the Hauid materigl 17 evaporates. The vapowr i amitted into
the clvamher 26, where it mixes with the alr flevwing n theough the air nozele 28,

The arangoment and the dimensioning of the alr nozzle 28 effecteate 8 steady and rapid fow ever the
semposite stchwres B As x vasalt, it i ensured that the vapouws released by the composite stractures Y iv in
approximatedy the same mining conditions on 3l sides, and the minture of eapoor and 2ty b dioate, The alr

affectuates ¢ cooling of the vapuie, and 2o 3 condomation serosel can also form, pravided the evaporated Hauld

>y
1
:

material 17 conteine substaness having a sulfly iy fow vapaar pressurs, so-catled sevogol-fnming sehsanees.

A typical sxerapde of sk acroseb-foositog sdbdantes i ghyearsl

taee andior sondensation asrosad formad in chamber 28

fe e exeruplary erabodbment, the vapowrialr v

&

fnally alse Hows Grough & cooler 34 beforg 8 v vifornd o the wegr, vin the maouthplese 4, Hv inbalation {see
Heure 4o and Soure 81 The cooler 34 can constyy, Tor eunmple, of 8 porogs fller materiad, & aoownven Tabrig
ke fher material, or S0 apprecell foam materisd, theough S pores of which formed vapoursdr sivtre andioe
sendeusation aerosal flows. The seolsr 34 can also be desipned so s fo have multiple siages, whereln the
ndivideal vooler stages breve diffrent propeviies, ke moterisl 1 D¢ svaporsted conlaing nienting ¥ cun be
advantaguous 10 coat the cooler materiel of @ least ong copler stage with & sultable absocbing agont, for

fromt the

exavple, with oitre wcid. The shswbing sgent withdeaws Kighly volalile sicoline Facuons
enndensation. asrasol Rowing theourd, which factions would stherwise deposit fv Hie ol cavity and W the
throat, which s nelther pharmeckinetioally @ apewleptioally destvadle. Fudbeomore, smoxaties suok ax
menthol gan be added to the conler material.

Ruitable novwoven fabrde-lke fiber meterials o be obtained, for example, from the company Freudenterg
Yhesstofle K, wanw freadenberg-Hlrorcom, The material that i sold under the ravns Vilodon® ftlter monts and
comsiety of polvofelin fbers 15 produved to the vustower™s specifivations, wherely the weteridd pra;aeri:i@s carbe
tatloved o sueh g way that the Sl product 18 2 peonsable g possible by the Bor partivies of the generated
condorvation sorosdl. A suiteble Foam wateried can Be obiaied, for exanple, from He swvpuny Lhslop

Bgwipsay, wwswedunlop-equipmentean, The wiwementioned supplier offers M and NGy fram ander te

product name Retimal® {grade 30) having w poragiy of $0-85% md & pore diameter of approximately 308w
i @ waat shape having thickossses wp b Phom, Coopany representatives verbally repotted that technology

K 3~ g - o o/
alfows for the pradustion of foares having sven fiver pores The metal foama can alsd be additionally

compressad by rollers: The mats oin b further processed By Taser culting or wite erading. 1

ut and,

od by high strongth and by o bigh temperstors yasistance amd oxidation

particular;, MEr fam arg chaiaiatia

resistance, These propestics suggest that the relaitvely sxponaive paetal Toums should Be revycled and revsed at

s
i
B

sondainy nieating, the inhaler

the end of e service of the irdader sonpona 2. W the Hauid material |

componsit dd be given to the consumer, In principle, ondy o exchange for an spprogriste depoait. In thia

RN, i fhe graster pavt of th sooler 34, sprages 38g, 230, and Hquid container 18, sivich are
sontaminated wdth micotine residue, amy disposad of W an covitpmentally safe manasr and, I wppropriate, arg
reeyveled,

As the end of the begling petiod, the clondt 7 deactivates e switth Ts for s fow seconds. The deactbvalion is

b2

oty

isplaved o the asey, for suample, by neams of o Hghtemitting dode and B reguived 5o that e somposite

144



Y Y

struvtuess 18 oug ool down and the wicky sun beowore saturatesd with the Hasld waterial 17 sgain. The liguid
wanspatt is sffectiated by the espitiary action of the composite siractures 10 and thelr wieks. The wicks section

Y- pottion: 188 via the coraposiicastraciuee ond postions $0a, 1h

2

teii-*zai wateriad 17 oot o the fegt

aures 4b/41 and Hgure 11 The wicks are therefore infilirated from twa sidest The withdrawal of Hgwd

o
%
o)

oG

irst capiflang-gap porton 18w induces a capitlary pressure in the capitfary gap 16, which

w5y

saatevial 17 fon the

3

prossure acts hack foto the Houwid contafoer I8, The sew Houdd msterial 17 10 flow out of

the Hauld containey 18, vin the slit-shaped supply opendng 29, back into e second capillny-gap portion 1e6b
{see wrrows in figure 4a). Fron there, the Nugeid material V7 traveds vin the thied capilivey-gap portion 160 into

the first capitlarvegap portion 188, where &t finally replenes the guantity of Hauid that way withdrewa, I

nthe capilisry fow sesur o e capiiiary-gap sysiem Hoat one oy more polnty, for whattver reasnn,

disruption

an alternutive path for cironpventing the sdfocted podts will poonr in mast cases.

The guaiity of Bosdd material 17 smoved fom the Boguid omselnee 1836 roplaoed by an squivalont guantity of
alr ay aresult of & prossave dgualizition. The pressure squalization takes plave vig the vontilation greove 24 and

the ventilation apaning 23, As svon 5@ the composiic strantures 16 or winks have been fadly infiltvaied with the

Houid roatertal 1Y gty the inhaler I avallable Brea row oynporation wdde,

I an upside-down pesiticn for s of the inhaler component 2, L, Sy mouthplese 4 poings dovanvaed: the

-
:
Fi

sapiifary scopling between the capithy gap 16 and the Bouid materlal 17 i the Hguid sontaloer 18 i Jost,

because the ol cuskion 33, which & ai»s ays presant nthe Iguid conlalner 18, constantly rises spward in svery
pusition as 2 result of the buovaney, Le., o the upsidedove position forasy, seid air cushion comes o ras i
the avea of Hie supply opening 20 The inkaler van still be operated, bowever, at foast B o cortaby mumber of
drawe or inhalations, beeause » aullicihat geantity of Hodd materid 17 bas beor tenporarily shrved i the
extended capiilary-pap system 18 The wicks are not ot riek of drylng oot unlesy ol capiflury-gap sections 163,
iob, oo s £i§$§’i§}§§)€f§§§ corpty. AL Hds point In thne, ot the fufest, the Inbaler component 2 mast be rotated hack
de a nomeal position & usg, o that e capillery gap 16 can S with the Hauid material 17 again, which
proossy takes ondy @ fow sovondy, however,

Finally, ancier sicotins-ontaining propoeaticn of the Hgeid material 17, wlitch way svaparaied b prototypes,

witl he dischosed, by way of exampde {sep bl 1) The condersation qerosnt that i Tormed wad advaind

thia case was very shinflar to the smoke of @ conventiond? cloaretle with regred 1o the pharmasologival,

rharpaeckinetio, and sromnoleptic offenty. AR the mpredionts Bised ave sleo & md 0 Cigarstie snake,

AN nraker
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ord

Banzoie ag

Toshoold abse be noted that the tnveriion & rot linied, of vourse, & she o trore planay composite sraoturey 14

sooording to e oxemplary ombodiment ot desoribed, Alterrattvely, the composite sivegiures van alse be
designed so s to be Hoesr or Hlomentary, Fughenmore, e composiie stuchurss oan be elcowrically
interscnnscted i any manser. Flosthy, the fnvention also comprises devives, in winch the Hoold eontainey 18 &
dispesed s a8 o be separable from the housing 3, se that the Hguid contaiper 18 can be replaced by a new

Hiuid containe ay sovas i copty
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INHALATOR ALKATRESY

RZABADSLMI IGERYPONTOR

s vapds hondenzasids acconed hdpedsire folydhony amvag (B

dre, €3 adott evachen Mépadding gl ondenzd ving, avely tarkdman
eoy slekiromos fitdelomet s folydhony anyag egy réazdnel clgdriivgietdsd

eoy Napillds szerkeratlh kundowt, st @ HitSelenmel opy ogysd s 3 Hitadomet

v fotydkeay soyagead F8

IR

sy Todoad femat (11), cebzerfon vepitloment, wnd terta sz cgvsdget {10}, & andvel & fitdelom
slekavomosan Srintheniks

¢ Z

v, logalibh a hordoed lemes (11 opy rézén kialakiont Rapiflands véat (18), snd e egysdgst (1)

o8

x
)

R

A ity & Redvdhony anvhaguat (17 ool a Kande v3ge benyalil o Rapillinie vdshe (18

axeaf fellomesve, bogy a bordond fomesnek (1Y ovied ae 3858 okdife (Fiak wind 8 bitdss ofdala
E16) logalibhb veakasronkdnt o kapiiinls r8s (16) buativuld Lalait kdpewik,
Az 1. ipdoypont sreriny inhaltor sikairdse, azasi §ei§amezve? oy a hordozd femer pevaras {Higd s

legalibly sankaszonkdnt & kapiildrds véa {16) hatdrold Slait képez

AR igdaypont sacrint] fofeldter alkefrder, seral pliamree, bugy o hondozd Semen (1) & kapiildels

poat {10} hegl@hd rdunhon hbolibvesat,

Az 13 igdoypontok birmelyie sze erimt inhaldtor slkawész, avad julfemerye, hogy o hordord lamex

oy

feltlordnek S0%1d] nagyobl rdyze » bapil

I8 vds {163 hatdrold falait Répazt,

sénvpontok bionelyihe seerinil inhalitor alkatrdse, areal jellomeeve, bogy @ Rapiliiis rést

atabb seakamonksnt & hovdoed kanee (111 &8 2 bhe O egy veomseddos fabe (e} képoad,

Az 1 - 5, igdaypoatok bdnmebvibe szevintl tnhalitor alkateész, amesd jelfomenve, bogy van oy, 8
felyskony anyaget (17 oaimazd @ felyadékiandly (18 eay ssomseddos fala 1186) kisalvla, weesd
icHemerve, hogy s Kapiliarle rést (16) lopulihb szakassombént s hordozd lowmez (1) 83 a
Solvadektartdly { 1R euy seomseddoy fals {186) képet.

A & igSuvpont seavintt mhalor albuindsz avesl jellemerve, hogy o kapilldels oS8 €in) 8

folynddkractaly (18 falibhan {1887 w8 isprevlidson 28} Rereseil van & féﬁg&dékmrtéiyﬁaﬁ {18} fowd
tolyéhony unyageal (17 Raposolutban, shol & folyadéhtartaly {187 fda (E8a) o thoveilas (20) poyvamdn
Sy pylbedngt £21) képer, amin & horderd lomez (11 porerndyel { Hic) felintkanik,

& & fgdnypont szerintl inheldtor alkutrdss, aseal jellemezves hogy @ hapillrh vy {161 3

Rtuvialy (18 foldban {1800 IS tomveilison 26) Kerostill van g Rolyadskinrtdhban (18) Kvd

i?oiyéki}n anyageal O7F) kaposolatban, shel a folpadskeandly (18) fale {18a) & tpayilds (20) perew

{31 kepez, amin a burdord lemez (1) olilsd vapy himisd oldafbval (ks TiB)

fnfaldor, sl wrtelimaz gy, a2 1 <3 igdayponiok Mnmelyike seorintt inisaietor allabrdsnt 33
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