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The present invention relates Yo 2 drip chambar for an Infusion set for delivering sn ofugion andfor
mudkcarment Bauid to & patient, according fo the pracharadienising dause of Clalrm 1 Such a okl

chamber, or such s diffuser, s deserbed in US 2009/359 188 Al and US R 242 434 A

Drips chamburg, and diffusion seta bavdng drip chambuers, bave been knowsi for s long Sme in the
priorart. A drip chamber is in this cose used 10 avold transter of gas bubbles into the Moodutream
of the patiant. To this sod, | s necessary Tor the airlp chanber 10 have 3 cotrssponding lgoid e
in s sdeip charober voltme, Such o lovel i established st the start ol Hhe hision snd s also i be e

established when changing an infusion or working on the infusion set before resurning the infusion,

i aroer to avoid sedous harm Lo the patient.

It the oase o knowe drip chanbers forinfusion sets there ave bwo Bvpes to Sstihpuish bebwesny,
Orethe one hand, dop chanbers for simple spplications without side Bivs are sometimes
cordigured b such away tatthey can be inserted directly intoan infusion toolaines, and tn this

verting throush o serond puncira needis is known,

Qn the other band, I the priocart there are drip charmbers whikh sre sontetied Wia a tube,
aptianatly with connectors ing in bebween, and finslly theough a punciure needis 1o an infusion
comtainer. Inauch infusion sets, the drip chamber & geveraliy confinired so s to be fledble so thug
siter dosureof the patient connection # fs posatble 1o prass back frors the drip chamber into the
irfussion by somnpressing the deip chambes, and the deip chsraber volume minde fres during nelesss
is &b least partialy filled with infusion fiauid, This sntadls the risk shay, i the patient connection s nes
shosad, ai s infusion i Brought under pressurs vt the Boodstresm of the patient, st inothse
separds i s alst relatively complicated sdngs, parBiculaly 1 the case of longe feer tubes, ol can be
pressed back Front the drip chambier info the infusion only with diffisuity, snd whan the deip
chambey ik relsassd only very Bttle infusion Hguid s stcked into the diip chamber, But hatead

initiafly the ob o8l Ko i the foed tebe retirns into the diip chamber

11 therefore an object of the presentinvention toinprove s drip chamber of the type mentioned
inthe insroduction, in such & vy that e andfor washs gases can beores “ﬂt’}\’@g rediabh, rapddiy anst

sirnply from it and collectad, and the liquid level in the drip shambier son be lrought o the nortd
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ar desired lovef by refilling with infusion linuid, and slso the nitial Siting of the deip chamber and of

the fine tube con be carted out dimply, seliably and napidiy

This abject s achieved by a drip chamber ancording to Claim & Dependent Chadios 2 1o 13 spaaty

advantapedus refinements,

Scoording to the nvention, 2 Hexible baloon s prosdded for receiuing the waste gases andior
aerasals ermengng through the st lesst one passage ppening. Such w venting gasinvolves, for
example, passs whith sysparate frivn the infusion solution or asvosals of the infusion solution,

although thase may atleast B the most part aleady be retalned by a 0.3 1t hydropbobic filter

Such a batioon is thersfore 1o be fastenad in such a way thet the venting gasss usially nonutring are
colfected refiablyin s balloon: Tothis end tis advantagesusly cormected droundersntially and
santighily o the upper end of the drip charmbar, [n this sase, the cordrol elaments may alio b
arcanged inside the fexibiz blloon and neverthsdess operable fonn thevutide, This affows a
particuiary simple embodinent of the venting valve, togethe with ermuting foll collection ot the
veriting gasss, F the balloon becraras hard in such s arrangement, then furthey nperation may

sontimes N nger be possible. Insuch 3 cose, the venting vabes s dosed mutamativally,

i arder to Use such a fexibls balloon, » pips or atube is inftially Sastened 1o & sleavs st thatred
fube connection, the connedion for atead fube being provided onthe slesvs, i suchan
avangemerns, the ballnon s Brad to the steave, 5o that the halloon s then fed @ Belowsr erd Ry
exarride on the upper end of the deip chambeyr and s fastened to the sleavs at anpthse peint. Thig
preveritythe balioon fnom migrating sround the vieinity, and betead offers s predefined podion.
This prevents disturbenss by a foosely fitted badlvon Hapuing sround, Fusthsrmore, the ssourity of

the balloon apainst rupture is “fhemh\; alag improved because of the restricionof s movemant.

he drip chaniber, and s Infushon setfor deihering ap infusion andfor madicamentliquidto s
patiord, have a fead tubs connecion Sranged at the upoer snd of the drip chamber for sonnacting
slesd tube ardd an outlet ubs conpscky aranged stalowsrend of the drip chavbar &
conneching an outlet ubs, The feed tube is gawerally provided, optionaly vis connectors llrgin

bebwesy, with o puncitire needbsfie Besrtionint an nfision container. Thamtistube

cotwmsoiion seterafiy g ot threvt o possibiity for connodting i togn dusion canmils: To s
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end, a patient connectinn s generally provided. Arranged hng betwesn thomy, there are wsualy

further elarnents, such oo tans o Bowregulatars,

The drip chamber is distinauishad i that at izest one passags opening fs formsd at the upper snd

v

of the didp chambee, Such 2 passags ovening dllows s gas ow from = drip chamber volure hng

drinchamber for spplving gas toandfor redensing oas frorm the atter, The vorting valve Sienprises a
sesilient slosure elesnent for sutometis closure of the ot least ohe passage apening. Inthis way, the
passage npening ik dosad in the resting state, sndd thera s pradisely ho gas passags betwean the
drip chamber volume and the balloon in the rasting state. Furtharmors, the venting valve
cornpnises for exarnpte controd wings for manes and slastic deformation of the dosurs slemamt
with at loast rartial uncovering of the ot lesst ore prssape opening. The dosure elwnants nan be
deformed by the control slernents in such a veay that the pasaags opsning Is ot st partially
unecverad, i this way, by opseation of the control wings and the defonmtion of the dostre
elervent catssed thereby, R is possible o sehieve opening of the passape operding. More predisely,
the passage opening par e is abvays & passage opening. Rather, it s blocked by the dosars
elernent and unsovered by opseation of the cantrol wings sod e elestic defornation of the
chosurs slamer©t. The blocking nesd not in this case be carled ot by dosing the passages openings
diractly ot the end of the porsage opanings. What is important s reandy that thes conpection e the

A55a80 obenings 1o the kallorny iy imterrupted by the dosure elssnent.
Josagn openings 1o the kallorn s interrupted by the doswre sisent

Achantageously, an in partioular droumterential vanting channg s formed, vhich iscornectiad to
thes passage Sperings so thet conractinn of the passage apenings to the balloor dusing cpening,
medisted via the venting thennel, i made prssible hddependenth of the gemastiv of the
deformation. With sucha configuration the venting valve comprises s vanting chisnnel which i slsg
formnad inthe resting stale and bs conrected to the passags openings. R s achvantageousiy
confoured cromierantivly, so that conmection behwaen the parsags opsnings and theverding

B Ll

channal & snaured sven iy the event of rolationnad the venting vabee, This venting channet s seaied
from the seroundings by the dosure slementintbe recing state. The basags opstinga oa
thereby dosed, and their connaction b the balloon is nteruptad. By the slastic daformationof the
dhosire dement diring cpsning, the sealls broken and the vanting channed s connected fn the

batlorey,
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By the cholos of beo cantrol elements, s possible to prsant the nsed to hild the dnip chamber,
usuatiy hanging fresly fronvtubses, firndy during opsration, o the dels charobesr moving sway under

thaforcrerened on anly o conro slomg and tharslora making operstion muore difficudt

By an arrangament avcording to the invertion, which is technically simple Yo prodhucs, at the wpper
and of the drip chamiber, § i possibeio form a drip chamber which s closed in the resting stets

and is re~closed aomatically by fself butwiich s simple to soply gas to and/or relesse gases

venting vates may be kept open by oberating the conbrohsdngs, and white it & being kepd open
infusion louid can then fhaw into the diip chamibier snd Into the outist tube. (s the ot tube i
fifled arvl & diugivert Bouid fevel is renched In the dirio chambe, dosurs of the venting valee canche
schieved by simple relesse of the contrad wings snd the infugion set, or the drip chamiber, Gan

thaveby be put ingo the state ready for use,

i the Bouid level in the drdp thamber volirne Talls balow 2 dasired armount, senting ad
sinitancous replenishing of infusion liguid can b achifeverd by sirnple ouerstion of the rontrof

wings Lonversely, howeer it is s contavatde e ale 1o be ot indo the drip chondier

X

Hrough the wenting vabe

Schantageoushy, taventing valee b sonfivarsd sccondivg to Udn 2 Insuch sway that the controd
welries car be moved towerds ones soother by o Bngers with manusd slastic defarmationfor st
feast partial release of the at lsast one passage opening, nsuch arcembodiment, the controbwings
myay beopersted sirnphy with twea fingers snd ot bast partidl ircssening of the passogs oparing tan

theraby be achisved,

Achvartagenusly, ot least Bug, Brparticulsr Tour, passape opetings abe providest aceonding to Uaim
3. Advartageounly, the passags opsning are sranged on s ciecde spound the feed tube cormection,

which s ingererd lkewise configured drculary This, in particular with the choles of an arouler

reciilent closure slatnant, in particular avording Yo Qalny 4, allows pertioulary easy opsning ai the

wEnting volve and particilarly reliaide dosure thersod Inthis eres, the oot slements and the
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yenting walve n the rosting state are sdvaniageststy arvangad i such s way that the sordrl
elameants fle npsctivelyon afine sharting from the siddie s the fead tube connection through

ong ol the Dassags Qpenings.

This alfows partioularly simphe configunation of the dosure shwrsnt and particulanly reliabie apening

anet closing, oruncovering and Hodking of the passage spenings.

Furthernors, ithas the advantage that verting is possible evert in the swent of ohstructionof 8

Dassags opering.

Rrafierably, the doswre dlement Is configured annulorly acomrding to Clalm 4 and arranged

soreentnically around the fead conneclion. The syrratrical confivuration sllows particidarly

simple handiing snd seoduction,

Achuriagenusly, the control wings are atranged seomding te Uaim 5 extending radiafly suward
starting from the diosurs slemant In this case, inthe resting state, they advantageously maks an
angle of st least 400 andless than 180° i particular av angle of 1307, Such snwrmangomayn of the
cortrobwings allows partioity divde and intuitive speration of the control wings with two

fingers.

Anartangement of thecontrobwings divectea radially sutwards doss not, however, meanthatthe
sortrol wings have to be thin ard stalghiiv configured slements, Rather, they sy also be
confisured i a rounded fashion sod finally mershhe o the srnulyr Josure slement. What is
impartant i mersly tel an Imaginany fne through thet ongituding! axterd mskes s soptilar

dimension.

Advantageously, according to Udm 6, the venting valve comprises an arnular fastening sectiondoy
forneiit engagemant in an annular indertation, whith is consartric with the feed connaction,

providerd atithe uppsr end of the drip shamber. 0 ihis case, the Tostaning saction may b bamed

by a partof the doswre glerment

Such a configliration of a section of the venting vabve siffers the advantags of balog able to connegt

thavanting dadve o ths upper end of the drip chamber e simple sy,
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Fugthermone, such an anular configuration of 8 fastening suction, which s in partiauter condigursd
5o as b be reatliont, sllows particulae reliable funcioning of the verting valve sines, when the

fores.

The fastening section roay therefore also act as & dosing and/or sealing section.

Acheantageously, sctarding to Claim 7, ¢ seauring dlement for securing the dosurs element is
provdded, and is sranged sbove and divsctly adiacent o the dosure slement, o sudh atsse, e
dostire dlement his gt leastone oo setess on an upper end adiacent to the secuting slesnent. The
air, o the correspunding ges, vorging from the passage openings and passed through the venting
valve emerges from the arrsngement throu sgh sticha gas reosss, s likewise possibile to provide

smbodimeant which & particdady sgle i fons.

Acmm‘mg o Ulnt & o Sty msmbrane s advariagaois arranged bebeean the deln charnber
through the venting walvs, in g::kar,t%mziar whien the drips chamber nesds tibie wirned or tited for

SRR P RANON.

Advartageously, a (1.2 § hyrbophobic filter membrane hoving sn sflective iltralion arsa of
arhanrdbageousty from Bl to 130 mmy’, inpertioulor 85 m’, 5 used as the filter mamiwanes, such
fHltrstion srea s affertively o be provided, avolume whish hes s corrsspondding contachreswith
the fiter membrans must be provided betwsen the Bller membarane sred the pavsags spenings,

whtich are gensrally confipured o e redatbealy sinall

Advantageously, sccording to Uaim 9, an outlet filter, for axample a Hlter fabrichaving s mesh
witthotfrom St 1% 0 npartiadar of 15 0, s provided betwesn e ddp dhamber vohime snd the
sutist connestion. To this end, @ PA {polvimice} fiber Babrinis advantagecusiy ised. s an

stternative, 2 hedrophilis PES {podysthansuifons) fiter may be wserd
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Proviging such a filter fobric on the cutlet side pravents partidles frons the deip chamber from

entering the cutlet connretion and therefors reaching the outlet tube and the patient conrectinn

By the use of & hydrophiiic PES, drerinning protection of thednip charmber con be achisved by its

spacial hydrophitlic property.

Artemntaigeoushy, acrording to Clafet 10, the upper snd of the drip chamber is formed from 885

facrvlonitril: butadiens styrene copolyms) and the lower part of the drip chamber, Le. the part

whithis avanged bodow the upper end, isforrned from PRASER halvoropdens/styrenesthvlens

hutdenastyrone copobener,

Such a chotee of materiat has proven particulardy fovetrable sid sdvantagenus in practical use.
Advantagecusly, scoording o Udim 11, the dosure element s formed roen sticorss. The chedes of
sifivon sitows particularly sisle mroduction and a rellabls restoring fvce, and et tno great 8

realstance during Queration, o the delarmation of the dosire slement,

Achantageously, awording to Chiim 13, the balforn s formed frons PE olvetindane} anc the

stesve s farrosd from ABS

Othey sdvantagas and possitde embodiments will be describad by vy of swenpde in the pusely

schematioally Sgures.

i the Bz, indetalh

Fgure § shows s viow of anibfusion sstwith s malt ins and a side fing

Fistre 2 shows the ssambleof @ drip dhamber;

Flgure 3 shows & vanting wabe;

Fgure 4 shows an upoes end of & deip chamber with a venting vl
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Fleure b shiaws a view fromm sboveof sn upperend of 3 deip chamber with eerting salve inthe

pen statsy

Figurm & shiwws tes cross ssctions thimugh a ship chamber with a batfooty; and

Figire 7 shows a sross section theough an upper part of & drip chamber,

Figira 1 shaws a view of an infusion set 37 havitg 8 maln Boe and a side ine. & punchire naedls 16
i each case nserted into bamintasion containers 15 amanged abhowve, The righthand infugon
container 15 and the righthand insertion neadle 16 1 Figurs 1 sre sssigned tothe main line,
Rowntream undemeath, they are followed by 3 main instube 17 and various connectors 28,4
side fine tube s fod to oneasch cornector 28 the side line b inthis case comes fromtbe it

hand vudon container anvtthe Bfband inserion needie 16, After the rain an side fines havs

connaction is arrsnged anan uppar part 24 ofthe drip chandser 1 Thers, thave is sleo 8 verding
valve 3. Below the spper part 24 of the drip chambaer 1 them s a lower pat B ot the dap chamber
1. Tha lowver part 25 of the Srip cheriber 1 and an upper part 24 of the drip chamber T endese a
slripe sprane vollimie 26, An suthet tube onnention 3 s arrangad in the lower reglon of the fower
want 3% Downstream therest, amanged on the cutiet fulie 33, thers ars a flow ragulstir 1Randa

palient connaction 19

The infusion can row pass from the indusion sondainer Brough the tubes into the drip chandser L

There, itis possible to snsure Yhat no sl enters the outlel tibe 23, and thersfore the patisnt,

Fimure 2 shoves n R Figurse 8, bands, e sssendlonr stactire sf bbb ol sl dhambsr L
gecoraing to the invention, Pgure 2a shinvs an axenmbled dip chumber 1 scomding tothe
resardion camprising an cutlet tube 21, which fs arvanged on tha lower regian of 8 lowsr part 25
the drip chamtbier 1 Bnclosed by thedowes partof thie drip chambier B and an uppsy part 3 of thee
drip charmber 1, there s a drip chamber volume 28 & venting valve 3, secursd by a securing
slegrent 8o b arnangad on e uposs pant 2 ot the drip chamber 1 thers b huthennoreafead

tibs connaction M thera



19

15

28

1OIBY403.5

Fleure 20 shows the individuad comporents irea disrrantied state. The lows part 25 of thedrip
chimbay, and a hslropidic ottistilter 1110 be Stted 15 undemeath in the drip chamber can be
seen. Furthermore, 2 0.2 o bydrophobic filter 10 andthe upperpart 24 of the drip chamber Lare

showre Hikowlse rapresentadseparately e tho vanting valve S arnd the secring disc &

Fimases 2b shiows a seciion through a substantially dismastied diip charnber 1 Thelower pant 5ot
the drin chamber 1, inwhich the outlet Rliter 11 is arcanged in front of the outlet tube sonnection
21, s be seanin the fi-hand replon. Two passags opsiings 2 can be sesn on the upper part 24
naf the drip chamber 1, These possage openings bave a cormn entarped saliscion spacs, whichis
acsoent to the filler 10, hordes to use the Hlter surface as offecthaly s possible. Funther on, the
passane opshings Ran hrowed: indentotions ¥, Irsto which & fastening section 6 of the venting
vabes 3 can e hoerted, con finthermiorsbe seen, The upser part S8 of the drlps chismbar
furthermors comprises & fmechthrough, opening inte theteed tube cotmestion 20, for thadnfusfont
Thinfeed-throush extends throush the hole present inthe Bler 10 so that the nfusiosy, whichs

Introduced ndo the deip chasnber throughes foed tube and the fesd tube contection, dues nothawe

1o pass through the fiter 13 but can How through the hole provided thevein.

The verting valee comprises a fastening section §, which can be Irdroduced with @ form fitinto the
armular indentation 7 movided on the upper part 34, By eans of iy, the vonting valbvs 3san be
frstened to the gpoer pat 34, Rethermore, the verting vabvs 3 compiises s resiffiert dosurs
cloment 4, which int the resting stete blochs the prssags opsiiings 2. & control wing S can
furthermone bo seonon the venting valve 3, Reprosented next 1o i B the secuning slamsyt B which
i confisured ax i dise and s wed i flether fastening afthe verting wibe 3,

Figurs: 3 shows # delailed view of the wanting valve 3. Fies, two wings § can be sesn Thase are
arrangad a5 radial projactions on an annular dusure dement 4. The armular chasure elgment 4
connpyises Bve gas ot recesses 8 The venting valve furthenmiots compeiies a0 arnular fasiening
section S, i the resting state of the venting vebue 3 ssshiown bers, the sesilent dlosure slement i
anpisha. When the two contrl wings 5 ars compressed, L mnved towands one another, the
sesifient dostre slerent 4 is thereby defrmied, By roesns of this, the passege opsnings 2 ars

uncoegerd
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Floure 4 shows the istallalion of aventing valve 3 of Bigure 3 b adbip chaniber L according to the
fwertion & soall section of the loverr pard 25, which is adicitied by spper part 24, o he seen
The upper elavant 24 comprisas an anpulsr indentation 7, The annuba fastening section & of the
venting wabve 3 i bserted g this indertation 7. The verting vabue 3 isin this case stvanged
converitrivaliv aroamd s fred hubecomention 20 & pant of the araula dosursslement € aswellas
the hwo control wings 5, can be ssert. The venting valve 3 is fusthermuore secured by mears of s

sertring slemant 8 ikewise siranged consandrisathy with the fesd tubse sornestion 20 This seturieg

slameant 8 furtharniors damps a fead iube 22 on the eed tube convecting connaction 20,

Figure 5 shows the amangament of Flaure 4, but from sbove and withowt the securing slerment 8
andd the feed tube 23 Furtheomiorg, In Figure 5 the venting valve 3 is notin the resting state butin
the opened state, To this end, the tordrol wings § are moved towards ons another. thishas ledto s
deformstinn of the slostre dament 4 Inthis way, the dosure slement 4 has unsovered the
DRSSIRE CPENINES 2. Sas can now flow into or owt of diri spane voltrne thinugh them, Sethat the
gas oan How uninpeded ever when the securing element 8 s fitted on, the gas cutletrevesses ars
provided, These are likewdiss distortad relative to the rapressntations in Figure 3 by the sctustionol
thecontrobwings 2 The arouler Iastening saction S wiich b Bevdse shiehtlv deformed canaiso e
suenin Hgure 8. By such a deformation during actiation of the controbwings §, the araular
fosteming section can Fhewise ba reinfarced 1o the restoring fosce, whith s mtherwise saeried
shove afl by the stwnde dosire elament & part ol the dentation 7 g abo e semn bersuse o

thadeformation of the annular fasterdng slemant.

o fs aviginad annular shape arangad roncentically seound the fesdbthrough tubs connestion 30,
g3 3 i

&

and thevehby doses the passage cpenings 3 The annutar Sistening elsment irs this cass also rssfums

to fts oeiginal annular shape, ikewdse svanged soncantrivaliy sround ths fead wibe tonnection 20,

Hgure & showes D crosesectional viaws ol a dilp chambar according to the hentionwitha

in Figurs S, B oah be ssenthat a ballomn 12 is ftted on the upper port 24 of the diip chambier 1in

thie cter circumfensiics. Onthe ferd tube connection, there isfurthermore o fostenad tube 134
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whith s sleeve 14 s in b fastened, This sleeve 18 s configlred insich a way that afead tube 22
cantbe fastenad to it The baflonn 12 s Ruthamons Sistenad to the deeve 14, A venting valve in the

resting state, which doses hwo passage openings 2 in the upper part 34 of the drip charober 1 con

farihermors be soan, Llewdse shoven are a Rlter 10 s weall as an outlet Sler and snoutist tube

connection 31, Endosed by s lowsr part 35 and an upper part 34, there i 3 drip chamber volume

26,

Bgure Shshown the artanvement of Hgors 53 butwith the verding valve 2 opened and the balloon
13 substantially led. it can be soen that the venting valve is showrdn the opened sstate, so that

the annudar dosars glemant 41 not bocking the two passage opanings 2 and gas can flow

bebaen the ballbon and the difp chambervoluimis

I this caas, 1 cande szen that any gas which fiters through the 0.2 1 hydrophiobic B8er msmbrang

batioon 12 s not fastenedto tha veoting valve 2 bat s cornested dirscil to the dober part 38,

Fig. 7 shows & cross aection through an upper part 240 A sequring slement 8, the feed connection
. adusure slement Awith o fostenivng section &, and & Rytcorhobic filter 10, passage opondngs &

\

anarendar indertation 7, a gas nutlel reosss S and the venting channe! 28 canbessen

i1 the regting slale, the dlosure slament 4 sealy with a sorall internuption atthe level o the

chraumfersedist ventivg chanrned 33 fo ik cass, s loweer section i sinultanestidy used ot g
fastening section £, The dvip chamber volume 5 I sommunication wia ths hydrophobin filter 10

with the passage sperdngs 2, which open into the crcurnferentisl wsating channel 28 Intharesting

state, this channel is saalad from the surrsundings by the dosurs slemernt 29, which seals sy

degeribad sbove

Thedosure slement 4 which b sscured by e seovbhealomat & comprises gas cutlet rocssies 8

Qves g tewanzuly iwges on s uptwrand.

Whsnthe clnsure slement I elastically deformsd I orsler tooopeny the veniing vidve the
crcinizrentiaiverding chamnel 28 s brought into conninicaionith at e ohe sas nutlet

rmosss B, fo that gas fram the intesior of the dip duamber can be exchanged with the surownding
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thraugh the Badrophioblz Ster 10t passage upenings 2 and the venting thanost 28, aswell as
the space provided by the slastic deformation and the gas outlet recesses B, Gas can thus b

appliod to and removed from the drip chamber,

Gther refingrrents, whith rasy be adapted to the respectiveappiication case, may befound easlly

by the parson siifiedin the art.
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