PCT TI TLE 5Breast shield for expressing human breast milk TECHNI CAL
FIELD  Thpepresent invention relates to a breast shield for '
expressi ng human breast milk according 10 to the preanbl e of patent
claim1l and to a breast shield set accerding to the preanbl e of

patent claim10. PRIOR ART 15 Devices for expressing human breast
mlk are wel |- known. I'n principte, there are two different types:

the first device-type is operated nenually, .te. the negative pressure
required for the expressing operation is generated by -manual -
actuation of the vacuum punp. In the deV|ces of the second type, the
vacuum punp is operated electrically, it belng possible for the -
vacuum punp to be connected to the pogﬁg suppl y- - net wor k and/ or to be
20 -operated via a battery or anot her ng accunul ator. Exanples for

this ificlude W96/22116Breui sBRAPIRRIPReLsing bitma R BRLQPHTR37, US 7 094
217 and US 2008/ 0039781. Sai d vacuum'punps are connect ed to a breast
shield either directly or via vacuum |lines. 25 The breast shield
usual Iy has a funnel -shaped partTkOHNI€SERENY part of the not her
breast including the nipple. \As a rule, said funnel -shaped part

mer ges |nto a part, which is in the shape of a hollow cylinder and to

whi ch, connect directly..or via a
suction | IFI%% bgeﬁe \A#%ﬁﬁoﬁ Q?atééqg'ﬁi%@agt 'ﬁFe.ch?or }épé‘es(?‘%lﬁgl greéftr%%lf ?cﬁo%ﬁng
via alfi | ko thenmredroble ofiphtknicddivet bndith £ breustishield set hedosdibg @/\the tpecagtHie 6t
br east 'shi_el ds i.n gaccordance 30with the size of the breast. In
particul aP tﬁ’f‘eé@?‘ ‘2% eld sets are known, in which the size of the
funnel - shaped part can be selected according to the nother. PCT 2°

PRIOR ART

15 Devices for expressing human breast milk are well known. Tn principle, there are two
different types: the first device type is_ operated manually, i.e. the negative pressure
required for the expressing operation is generated by manual actuation of the vacuum
pum;ﬁ. In the devices of the sgacond_type,. the vacuum pump is operated electriqally, itbeing

. possible for the vacuum pump to be connected to the power supply- network and/or to be

- 20 operated via a battery or a.nother energy accumnulator. Examples for this include
. WO 96/22116, Us 2009/0099511 US 2008/0287037, US 7 094 217 and US
2008/0039781. ’ o |

Said vacuum pﬁmps are connected to a breast shield either directly or via vacuum lines.
25  The breast shield usually has a funnel-shaped part for receiving part of the mother’s breast
| including the nipple. As a rule, said funnel-shaped part merges into a part, which is in the
shapc‘ of a hollow cylinder and to which, firstly, either the vacuum pump is connected
directly or via.a suction line and which, secondly, is likewise connected dife;:tly or via a
milk line to a milk collecting container. It is known to eelect breast shields in accordance
30  with the size of the breast. In particular breast shield sets are known, in which the siie of

1

the funnel-shaped part can be seleeted according to the mother. .

Relatively small breast shields are also known in the prior art. US 6 379 327 discloses a



portabl e, "hands-free" expressing device. In this context,
"hands-free" neans that, -once switched on, the entire. device o
functions ¥ Thout hands, Le. that neither the punp nor the breast
shield have to be held by hand. In US 327, a small funnel-shaped
breast shield is fastened for this purpgbse to the breast using
straps. A first tube |eads fromthe breast shield 5 to a vacuum punp,

whi ch i's hgdrthble) “Barfd8!fice” AxHiBGRRMIMRET] BRISordid:@ PHaRE- é@%iaﬁ W] Ghce

into a mlk colecting container, which can be carried In the sane °
belt.  WOWithedensthe atire\iovize Ictigrowihaeih dandsh ha dbat ineigler thoprnp sionthe

devices. The b SRR nab 5Bk ‘?J[eﬁi Behdhd f b-23CH s@?@%ﬁ%ﬁﬁf@ E%adi Whid is

punp housing and serves e’sane U1 ME as’ a
gener at i ngfastemefar thiepyppesdo the. breasliBiAdags A fiestubé Rags fom the breast shield

f | -shaped breast shield,” which b d upder a bra: , -
Rat hor 1 halt S SSHUT APe B Bt ST A Beon b ARS ALV s R sield o

shiel d 't o amiRRyilMERg contdiber WhRALEILE il @itk daliR peit! k desired by -
sucking on the tube. US 6 440 100 shows a device for expressing

breast milk with a snall breast shield that can be:worn under the
bra. Amlk tube, |eads fromthe breast shield to a mlk collecting-
container. The latter is connected via a vacuumtube to a vacuum
sour ce. Th¥GrDRRO24B7cand Wk 2008/16 @6 8astoer “liandwftée uaprdsity demanRs TS biche

vacuu ounc¢ wi t.hn.the, negative, pressure peing applied to the khreast
shi el i ool hikeriR i cA¢h Cars pledrated %ﬁepwabgfmsw% R SeEt & the sams mags 2
in the n'l|KagPhdne tdrigegera@ip Phdppfive R¥RERssed mlk is now intended to

pass into the mlk collecting container via the mlk tube. As an
alternative, the mlk collecting container itself can serve as a

vacuum punps ofisty deiibe 4k lentiautane iRl 1S £aLE HdeVS'e,

| arge volunme of the mlk co g contal nef Trkew se
evacuat ed. Rahgrdhanja yacupo! beveg apnding, afwba bdags fremt the btegsttshieldotocdbeblyi whd g

of thejdev W@'Y : I NVENTION 30.. PCT 3 This object is

achi e\ellgg b%ﬁgd%dﬁgas %Hﬁ%xﬁ Vi ﬁuﬁgr\‘lggﬁﬁfrt% “of claim1, and a

breast shield set having the features of claim 10. The breast shield

accordi ng t ipvention has, a tubul ar connector and_a funnel that
g¢§PI498f188

is 5inte 87 AR U fonsHpressing Rrcedidlidk Wish a swall brgsighicld that can

not her' s byeeasin uid@rRé Bri e AMOAgk Mﬁeﬁl&nttﬁé@%a f il 16% il &ollecting
thereof that faces away fromthe connector, an \M%el’.el n

container. The latter is connected via a vacuum tube to a vacuum source. The milk

20 collecting’ container is evacuated by means of the vacuum source, with the negative

pressure being applied to the breast shield via the milk tube. Owing to the negative

_ pressure prevailing in the milk collecting container, expressed milk is now intended to pass

into the milk collecting container via the milk tube. As an alternative, the milk collecting

- container itself can serve as a vacuum pump. Said device has the- disadvantage that the

25  relatively large volume of the milk collecting container likewise has to be evacuated. Said

“dead volume™ considerably re_:stfic_ts the productivity of the device.

SUMMARY OF THE INVENTION
30
. It is an object of the invention to provide an improved breast shield, which is pleasant for

the mother to wear and which minimizes the air-filled dead volume.



there is a passage, which extends continuously froma breast-side end
of the funnel "as far as a punp-side end, being opposite said _
breast - si #7Tend, of the connector and mhlch serves to apply a vacuum
to the nother's breast and for the-flowi ng away of the expressed
breast 10 milk. According to the i-nvendion, the funnel is of nore
flexi bl e design than the connector. The funnel has a main region

ext endi ng TRikIbjckt HABRIEAI By breat $hidd hivigg the Tginkted drR1A011, Whd Hbash ishisld
openi ng angl e of the passage, and a breast-side end reglon with a
second opéﬁﬁﬁ@mﬁﬁﬁﬂémﬁﬁspﬁ aignbbage. \When not in use, the first
opening angle is smaller than the second opening angle, .wherein, in
the use state, at least the first opening angle can be enlarged by
15axi al pTbs duwast shield hecodiegét thehineintion Bhd & hibuba sonrshioe kutl a depek that is

itsel f_opt to shape n ot her's br.east an

ool {5 OPLITRLY bl 1B AERS Bkt B oL Rl S Hast Mherein e
requir eneﬁﬁﬁleﬁﬂﬂieﬁ@mhﬁﬁd thp 1@6 Sk theredESREREs\@aY froB0thé boﬂn&otbi aad afbreino
wear and reduces-the air-filled or mlk-filled dead vol une t hanks to

i ts adapt &BT§ ist3pasyags, Whish skteads @Hﬂ‘i%lslﬁrfé?f% p dmtagt-ddessndrid dhe Bnpd asdar
smal |t hatas hguﬂgrsﬁ:ieyena %Juf%é}g)gsslﬁctﬁﬁrur?%{ %dg end Bﬁth@tcomm Wh8h serves

aerol a. can said e uséd In a sinpl e manner 1 n
a "hands- fcqr apply swatiam toftbe n@ﬂ:@n’p bezastrand dor the flewig away af heaexpeaded breast

breas shi e al s S .scarc Lo f || ed,r ayse of its
ormi | 167 s e ReS g3 BEREROE BF Yarlbl 5ot ek G0k Al oS R Rhsnte:
latter requefamel Basa poinaegionekiediing Her & kobstandpigfaatof kst wueeetdfmﬂz a
Furtherm)re for. sai d reason, said vacuu Sg-ﬁqlés eaéan al so,. be ma

I

smal | er. IRStRPEPIDE Argle: Holbe Passags: apd @uea e Vith %9%46193%“8'
that thergnganrig ﬁ%ﬁe%ﬁ%ﬁ mqisettha@ ﬁfrgt %%bkﬁné’?mél@?s ﬂaﬁaﬁmm&k@ma

the shield. As a result, the breast shieldsS can bear nore tightly-
agai nst t Iepening sugle, whergnap tsumspistats, pidaast thedirstepening anglercan heenlagged by

resul ng meﬁméﬁﬂﬁkbﬁﬁﬂkﬁﬁkfan be designed to be smaller and

operates nor e n contrast to the known breast shlelds and
to the natural sucking of a baby, the nipple |n the breast 'shield

accordi ng he i S, .CUSt opar i not nded t times
FheC ) 00 s brtcar s iB lsBie GRRERIS 1 siof P RS mch s huta e
i f she hagrdasdsaftight & Bl RSt condb@idnA® theibieadts eepeh&iag Gakequibreds id édiect
first opening angle of the breast shield are < 50 (sngller or equal

5) and of HH&EUEEHRaIGEeni ng angl e are 900 to 160. During use and
dependpng on the axial pressure applied, at |east. the second opening

~angl e can be enlarged 10 up to 120 or greferably up to 160. .
It is pleasant to wear and reduces the air-filled or milk-filled dead volume thanks to its

adaptability. '

The bréast shield is preferably designed to be so small 1t.ha,t it merely surrounds the nipple
25 andat méximum the aerola. Not only can said breast shield be used in a simple manner in a
“hands-fre'e"’ system, for example it can be kept in a bra, said.breast shield also has
scarcely any air-filled regions because of its smail size. This has a positive effect on the
vacuum pump since the latter requires less power and can therefore operate more quietly.
Furthermore, for said reason, said vacuum pump can also be made smaller.
30 _ o
In addition, these small breast shiclds have the advantage that there can be less movement
of the tissue of the breast within the shield. As a result, the breast shields can bear more
tightly against the tissue. A lower puni;ﬁing poWer is required in turn as a result. The punip



The funnel preferably has a breast-side dianeter of 5 nmto 40 nm and
a length of 10 mmto 40 mm such that, in the use state, the nipple,
and at mi&umthe areola, is surrounded by the breast shield. MIk
ducts in the breast tissue are preferably not surrounded by the
15breast shield. Between the connector4and funnel, there is
preferably a transition region with a -third opening angle of the
‘passage, . Wkeivikekah BEddsiinkd tORaManer MAGperates nlods §gétlt han the first.
openi ng angl e when the device is not in use. Typjcal values of the
third opening angle are 60 to 150. The main region preferably
directly 3fj.Qi (] i ; ] . :
al so di re?ﬁcgf-“g%f g?ﬁlgq(?ﬁ‘gﬁ %"‘:"’%%P{?ggoaﬁgm nengﬁ%%e ggirlégf gk@ﬁ%ﬁf’h n
t he connedbobrehgisshieldvadcording wkthe dsvenfivrcis dustonmardly mit eapanded tvaRs ttinges the

wal | thickness. of the.funnel. an addition. or g ternative,.the
connector ﬁ?@‘ g\egeé’k ¥5 P%@‘?J’“f‘?ﬁme&“ ‘cife_lr“ipﬁﬂmﬁiéﬁ ﬁjﬁﬁe %‘Pé’&i"éﬁ npdSe
hardness. 30 In the transition regi on between the connector and
funnel there is preferably an outer stop, which protrudes over the

out er .ci r CHAPEPRINCUSSS ypiral valvrscaitthe first ppyning apgle b the breass shighleerestiSh

that it w i6al 4o f ) i east ~shiel
accordi ng (%Eé&lt?e ﬁgd?{yﬁegn% ?8%‘??62%&5?‘2}%%3& Eaar?gfea%% %e ??(g’mb?!nﬂ? coné" d
and pr ef erdaptndingaen the Siial pressutraapplied; st Iehst e tecordopeiiing afigianead be enlarged

pr ef er.abl Shar. har.d of about 50 and the connector has a -
shoreli hé‘Pg‘gg%@O%rfpr%%%&yuPdf’q%@ét hat said relatively small and -
conpact breast shield can be readily held in the hand, said breast

shield i s,@gefereibl royided in a breast shield set with a coupling
-part. The f%%’ﬁily &y ¢/ gast-side dramels of fanm tedd Moy ands lgngth oh 46 paw

In a seal itHao MANGIch HHR.Gh BeNiss & nﬁ@q@ bk PRl | s Reb
design and is closed on ong g?gﬂggbéiga .aélghggtcrﬁ%{lﬁg%nstggéﬁegﬁﬂf?ﬁ%ﬁ% lS? -
recei vi ng bytbe boraslethiald. Mk fdoetsrin the Threase tijsve ate prefestblione, suppedded dtyl the
exactlg ORCeacPLid openi ng, which is connected to the passage of the

1 . ?aa 14{1. . . ;
br east "shie In teros of fluid comuni cation. ‘ ,

Between' the connector and funﬁel, there is breferably a tramsition region with a third
opening angle of the passage, wherein the third opening angle is larger than the first

opening angle when the device is not in use.

20 | |
Typical values of the third opening angle are 60° to 150°.
The main region preferably directly adjoins the transition region. The end region
preferably also directly adjoins the main region.”
25 '

In a preferred embodiment, the connector has a wall thickness which ié much greater than
the wall thickness of the funnel. As an addition or alternative, the connector may also be

formed from a material having greater shore hardness.

30 Inthe transition region between the connector and funnel there is preferably an outer stop,'

which protrudes over the outer circumference of the connector.

" The connector can be readily inserted into & recess if the outer circumference of the



15 In the assenbled state, an end side of the connector renote from
t he breast a?ield preferably ends at a distance fromthe base of the
coupling p% .. The at | east one port.opening is preferably arranged
eccentrically in the coupling part. If the at |east one port openin
is arranged in an upper region of the coupling part and the 20 '
coupling part has a marking which defnmes "this side up" in the space,
t hen, dur i capntdter 8 Xipsigsedisoch et wide confhBy towaad the RineuUbbl es are
avoided in the coupling parts and air-filled dead spaces are -
elimnated. - In order to be able to insert the conical connector

nor e si Nl ¥aid bRstdnt ] : ' ar] .8
di anet er toavlvar d 'ttﬁ%ﬁég‘ggib.%ﬁ%@‘)c%ﬂg’l".&ﬁ’g"ﬁgg?‘#ﬁ?%l %P%irgg%ﬁggtﬁg)&egs@?% and
desi gn, 't hipreferabdy fhas gt Shoge ¥hbariingse of i30ntoot0. tThe foomheutfemblynichs a Shore A
i ncreasd n it e [ an -therefore be r asily held
or fasfﬁ| enghda.& @‘g"éﬂ’%@é@f‘ﬁ@gﬁ% %“%@%Ct‘%fﬁaéfia&é%@o"@&nﬁﬁs qulg?‘ﬁg& nvention-
can be conbined with all types of breast punps. However, the use -

t hereof with.a breast,. , wWhich chapges froma_ pneupatic system
nto a hydvale! SR SHelL 50 Eapask Bras shifld cap ke medbyheld in the hand, said

advant ageoktgast 3iiald it frefeRabiAProvida® iSAhRad: kingd sdhiiahy &S@?hfg%batﬂ Fht ¥ourpling

applied the vacuumto the breast shield, also serve transport
t he expr esRl S¢HVe i mepeivieihe fispast shieldnfdnkediesc bmessealing mednerTwhedeire kaid

gener s BBV or AL B e Sl FRDERS Bty P

man” br ea )

accor di ng hdae férercisiving theocorhestobis foinieg. et is it dastohbegreferablyeaattly ane,
vacuum pu Qr gener.ating a vacuum., a 10 |ine which connects the _ .
br east shir%r{iol’%?q? &y _8‘?%%8#"‘0&% P@ngﬁtcgrfh%&’rqaétr S(i’é‘g‘éﬁ% e ofgfluid
t he vacuunsganetiedid, t o the breast shield, and a chanber. The line -
ends on the punp side in a first port of said chanber. According to
the invention, the chanber has-a second port for connection to a mlKk
- col | ectd ngpCaRt AkOa6 2o r i h e 1,0
each other in terns 8?%%%%93%%%% é():f;ﬁeo%nﬁ%?%)%mﬁﬁgmggﬁe egé‘%%%gsmeld
oper at i on,preferably eeds1& 4 distmsceafinin the baseeof the donplivgppart.iTig dirieas bngripb

d jJ jeld to.the chanber..The mlk i |
Subscauent TRt RieR Ry alieR el Bibingb RS Phaish e col 1 ect i ng

cont ai ner. An advantage of said systemis not only that the already
expressed | k ﬁ%’&g\s t he breast. shi el & whi ch is, pleasant for the

mot her . FUf L5t ARASEOnegRart openwig i, przangedh an ansupnsktegioncpf thinpaumlingpart and the
" hands(f 1 eRupEes batBad B rRAkik WHiT aRRs PRikids hpeld hehbade hebNadAIG
clothing. Si Ir)ll%ggs%)he entire _s%ste_m is flst‘.)odeql1 by_ﬁ,m' Igmahd fhgr’edl S the
t her ef or e SHBTSHAY EPCTALIGH, Satipnary e bikbles are avoided in the coupling parts and air-filled

dead spaces are eliminated. o g

" In order to be able to insert the conical c_oﬁnector more simply, the blind hole of the

25 coupling part also tapers in diameter toward the base.

The couplihg part is preferably of stiff design, this facilitating the insertion of the
connector and increasing the stability. The part can therefore be more easily held or
fastened. ' - ' '

30 '
The breast shield preferably does not have any inserts whatsoever and édﬁsists'merely of

the abovementioned elements.



the classic sense, a |ower -punping power is required in order . to
express breast mlk. Typical values for the air output are at maxi num
50 mM/minP4Ad for the mlk output at 25 nmaxi mum 100 nl/-min The vacuum
punp can therefore be configured to be snaller and |ighter, which
means that it in turn is |ess conspicuéus to onl ookers. The nother
~can use said vacuum punp nore discreetly. In addition, owng to the

| ower pU”Wh@%rQ&Y‘@Baefdegdébfd%{EfH theHB@en‘ﬁé& WLHLE YBRbired GMHE LB 4T dfMikeast
use, this i.n turn increasing the confort and discretion. 30°Since the
entire sygueps. Howeverhie awe itheseof yaitheanbreag ayumpt vdight ¢hanges from a pneumatic

punpi ng- u .

P ed vkt syl Sjedh 810k BfbBlioh WSert B WAAMMscolS Thatis to
spacesl, | i gsaﬁﬁ%e sdmelihe, wihieh leg (hhitisity mwme%mmmethe&ﬁdah%/shm alsohservlez
controll ed. The P ure present at the breast shie
al S0 odr r 48 JEERe o CKITORAL il AT BT era ek, \ehemes, i PR ARy, Which
Sal d 111 K b3 e S8 ASAN S 6P Bieb@Xfeas n 2 pr ef r red

embodi nent, there is a 5.partition wall which separates a vacuum punp
drive and the line from each other As a result, the chanber is |

divi ded by the t?e%ﬁcte_rtf?} %?Bvo Whah Breldt SRR sﬁh?lbqeaijc Aelf ea%%:&?gl eac

drive-side region ons are .conpl et el'y Separa

ot her and iaveatiow fmebearmg agamea:inothbhebrem,l ayva\zilm pluep doregeheratng a vcuns, a
theref re.ens t hat .k does ass | t he drive e re

ot hdO\ e it ss s Hseadt Teerb 2 F Py shnes At PRGOS B Byoe
pass i nt o thé'GaciiihkecBOARUES HRMbrbdsNehi AR ik RAhBHBEE The iRk 4488 JANBAFEmp 31dc
‘'shield and the mlk collecting container. Said partition wall 1s

pr ef er abl yin & futaswt efgwid ghamber ﬁéﬁ@rﬂmdo dheiaventient the sharsbeghaphpesgnd pert
driven anq‘oﬁc%n\ﬁg&m%lgg %ﬁfgg){olfegﬁn fifte gﬁlewogm“ﬁn the! haH H:r fﬁ& qug{&éeﬁ

can be expressed | ative position o
br east shiteleach vther im tekncof ﬂmdtqongammnatlan Adringrthbe btmessmgmmrqnumhwlmb

R | O RO o sk chPEet PLAF oot o 1 iimber.

"hands- f r efhe @ibRALBRGhendlly R6Mhicted HR Me ChaiEber BB uﬁnﬂwn&m@ cidinks)
general nove very freely.

An advantage of said system is not only that the already expressed milk warms the breast
shield, which is pleasant for the mother. Furthermore, only a single line is required, which

20  in "hands-free" designs in particular can be d'isc1feetly hidden in the clothing. .

© Since the entire sy‘stem is flooded by milk and there is therefore no longer a vacuum line in
the é]assic_ sense, a lower pumping power is required in order to express breast milk.
Typical values for the air output are at maximum 50 ml/min and for the milk output at
25  maximum 100 mi/min. The vacuum pump can therefore be configured to be smaller and
lighter, which means that it int turn is less conépicuous to onlookers. The mothér can use
said vacuum pump more'discreetly. In addition, owing to the loWer pumping power
requirement, the vacuum pump is quietér during use, this in tum increasing the éomfort

and discretion. |

30 )

Since the entire system, ie. the entire system, apart from the pux_ﬁpiilg-unit-side or drive-
side region of the vacuum pump, is .ﬂooded with milk and there are only very small air-

_ filled dead spaces, if any at all, the applied vacunm can more easily be confrolled. The



20 A very wide variety of vaeuum punps can be used with the
vacuumtransm tting and m | k-conducting |line according to the

i nvent i onPCPr ef er abl y, ‘but not necessarily, a single diaphragmis
used in each case.both for transporting the mlk and for 'separation
of the media. 25 The vaeuum punp is préferably a di aphragm punp,
wherein the chanber i's the vacuum generating punp chanber of the
vacuum pufhatidd réstre dprageiat agihd rebsiestidlapivoagitedporidsenerdnio thoaveeaim
used for generati ng the vacuum The breast shield can also be.
connect edgencraied MNGYRUWPPHBB: t he above- described line to a 30 .
housi-ng of a vacuum punp. Neverthel ess, the change can be nade to a
hydraul i ¢ punp system A preferred vacuum punp for expressing human
breast i Bhaidbmpilkdimascanfbet fealizel riv astioshiveysd Ihasprafectﬁd wobadigheat, there is a

di aphragm t hat ¢ edrlvenccllcall thed t he d ragm,
bei ng gr r B%’glﬂn "f?ﬂabl?:‘ﬁléﬁ?é‘fat F’E‘pﬁ%#‘éeﬁ’gr IHS 5 e%chabgg
into a Pekul e ickanisdrde divadetd b@rmde patikieR sfatlShioel bresstdiclaside, regiod dobia

br east - shi el d-si de part having.,a vacuum port for praqduci cgn

connect i oﬁn%mtiﬁéeaa%a@@e 5K &faions e cﬁoarsp%ge Iy geparicd B9 3 othethand are
br ast - SNl Ghleish 42 odRf i only o RRARachl. T BEAATOR (3Fed 1Rt bIRREA not
for producing a connection to 'K col l'ecting contai ner, and t

vacuum popassartd thewdriverdide opion oam vBowon pemp eor dogs diakor aix fvan therdrt‘@rw
of fluid Vi e '
charsd) . BRETLIDE b AL R e R b G fr g Beborthiold hd the mitk
chamber i solldaﬁnga@ﬂaimmﬁaié-patiﬁmgwam iqpreihaabherdmﬂhfa@n preferred

enbodi ment, the vacuum punp is an electric diaphragmpunp. In this
case, ,10 the diaphragm of the di aphragm punp preferably forns the
abovenent ;05§ fEir&PEh BAHISR! yahd{‘ ﬁlaﬂﬁranCiE' M Oerf B1d dehRs 1 bénvdPthacpRessed
partition wal'l. The drive o di aphragm preferably serves

si nul t anedtil y\Staoreg'éhéh%@ékt% b@&éﬂf@?ﬁed indepndptipolciha Aaiveanpgitiop of the
conveyzth o] I

di aph)rr%g m%rc{a%te%%{i: u{tFFn %%Qé’l&%% 8; 8%%8%%‘%%:@ {/fi H‘%g }%Ehép %ﬂlh{é‘s aeg]trﬁo one
pr ef er abl yndther. &hs ubsthemn iagp) for emamplmL avemmprcaaemlﬁhduhl lapﬁr@jm i Bhis is

Cent or tnEPEBITR blgalE g Lhibesih ERRAGRRD iR R RO8R: ek Jubygend

punps wth@whaadﬁi@abfaagmmyﬁles@ be 20 used Further rmre manual |y .
driven punps nmay be used. :

20 A very wide variety of vacuum pumps can be used with the vacuum-transmitting and milk-
conducting line according to the invention. Preferably, but not necessarily, a single
diaphragm is used in each case both for tra.nsporting' the milk and for separation of the

‘media.

25  The vacuum pump is preferably a diaphragm pump, wherein the chamber is the vacuum-
generating pump chamber of the vacuum pump, and the diaphragm is the diaphragm of the

pump chamber used for generating the vacuum.

The breast shield can also be connected directly and without the above-descrii)ed line to a
30  housing of a vacuum pump. Nevertheless, the change can be made to a hydraulic pump
system. A preferred vacuum pump for expressing human breast milk by means of this
breast shield has a drive and a diaphragm that can be driven cyclically by the drive, the
diﬁphragm being arranged in a chamber, the diaphragm separating the chamber into a



The conbination of the three elenents - a vacuumtransmtting and

m | k-conducting line - a punp chanber diaphragmwith its triple
function 2BCT the breast- shield that is of small design and avoids
dead vol unes results in a device that can be designed to be extrenely
smal |- and quiet and furthernore is optigmlly suitable for any. type of
use, in particular "hands-free" use. Furt her advant ageous

enbodi ment giva0dde Rkt /S : -4 NEl da-by_t:Re | :
dependent cl ai ns. ? BRI EFa %&Eesa%%%é%%%%ﬂra’éa %%A%W%%M%P%@?ﬁ e}éavmg 2

enbodi ment ¥cyRmiReEt fop perdtiog acnoanettion t¢ thedrénst shivldvi Advordifige toethe éntemtion,

t he draw ‘ al: . §erpe f xplanation and .shoul-d not be
i nt er pret ggéabge%g%%aS¥% ﬁqﬁéf%nc%g&dﬁg&f%ﬁ ﬂ?—si 6151?1@( R%g%prgducmg a
| ongi t udi nadnnea@ivhi tona niitkocgizcidngd c@agihers hﬁcﬁhﬁi'mﬁ@ﬁcﬁdlﬂgm?d)tﬁehﬁi]k port are
i nvention, applied to a_ hupan breast with a relatively |arge contact
pr essur‘r’g; %R%t foeeash H&R&l te%%@ﬁaﬁ‘ﬂé CARMuUBIEa1IoHa thertserghshipld-sisecumstof
shi el d acc@g@hRABbdrOPiRaBIN VAT AR BuA FeRpHds Qgﬁaﬁaﬁragﬂn dnd tﬁﬁ RhdBkr iR
human breast with a smaller contact pressure; 1 I gure 3shows a
| ongi t udi nEACUBBLEnAting PwRRthantber. br east shiel d according to Figure 1
with a coupling part in a first enbodiment; Figure 4shows a -
| ongi tudi nal sectian through a coupling part in a second '

: In a preferred embodiment, the vacuum pump is an electric diaphragm pump. In this case,

10 the diaphragm of the diaphragm pump prefer-ébly forms the aboven;entioned diaphragm
servihg as a drive for the milk and as a partition wall. The drive of the diaphragm
preferably serves simultaneously to generate the vacuum in the pump chamber and to
convey the flow of milk. Owing to the triple function of the diaphragm, the Vacuum can be
better controlled. ' ' ' o

15 o ,

The diaphragm preferably has a suBstantidily circular outline. The diaphragm is preferabl&

driven in the central region thereof, preferably in the center thereof.

Other types of diaphrégm pumps and alternative pumps without a diaphragm may also be

20 used. Furthermore, manually driven pumps may be vsed.

The combination of the three elements
- a vacuum-transmitting and milk-conducting line
- a pump chamber diaphragm with its triple function
25 - the breast shield that is of small design and avoids dead volumes
results in a device that can be. designed to be extremely small and quiet and furthermore is

~ optimally suitable for any type of use, in particular “hands-free” use.

- Further advahfageous embodiments and variants of the method are indicated in the

30  dependent claims.



enbodi ment; 20 Figure 5shows a | ongitudinal section through.a
coupling part in a third enbodi nent, Figure 6shows a | ongitudi nal
section t thgh t he coupling part according to Figure 3; 25 Figure
7shows an expl oded view of a device -according to the invention for
expressing human breast nmilk in a firs? enbodinment, in which a side
wal | of the vacuum punp is not illustrated; 30 Figure 8shows the
device according to figure 7 assenbled for use, -in which a side wall

.of the vacuum punmp is naot_illustrated: and_ PCT Lch a side wall
of the vacuum bum i o nRERDSNCPEON e AR ARG o o ovi ded
with the sane designations in the figures. 5 DESCRI PTI ON OF PREFERRED

EMBODI MENTS : ' ) .
Preferred embodiments of the invention are described below with reference to the drawings

5  that serve merely for explanation and should not be interpreted as being limiting. In the

drawings:

Figare1  -shows a longitudinal section through a breasf shield .according to the

| invention, applied to a human breast with a relatively large contact pressure;
o - - |

.' Figure 2 shows a longitudinal section through the breast shi’eld, according to the

| invention according to Figure 1, applied to a human breast with a smaller

~ contact pressure;

15 Figure 3 shows a longitudinal section through the breast shield ‘according to Figure 1

with a coupling part in a first embodiment;

Figure 4 shows a longitudinal section thiough_ a coupling part in a second
embodiment; -
20
Figure 5 : shéws a longitudinal section through a coupling part in a third embodiment;
Figure 6 shows a longitudinal section through the coupling part according to Figure
N : )
25 .
Figure 7 shows an exploded view of a device according to the invention for
. expressing human breast milk in a first embodiment, in which a sidé wall of
- the vacuum pump is not illustrated; | '
30 Figure8  shows the device according to figure 7 assembled for use, in which a side

wall of the vacuum pump is not illustrated; and

Figure 9 . shows a device according to the invention in a second embodiment, in



Figures 1 to 3 illustrate a preferred exanple of a breast shield 4
according to the invention. It can be seen in figure 3 in a breast
shield sefGlith the coupling part 3. 10 Figure 1 shows the breast
shield 4 according to the invention applied to a fenal e breast B. The
breast shield 4 has a connector 40, a ¥unnel 42 and a transition
region 44 connecting these two. There is preferably a radially

out war dl y prOtrUdlngﬂﬁdﬁﬂ&ﬂ%v&mxﬁﬁh%ﬂﬁﬁmh@ﬁm@%ﬂmﬂﬂhﬁﬁmﬂ@ and funnel

42. A continuous passage 43 extends through the entire breast 15
shield 4 such that the latter is designedto be open at two opposite

ds. Th I t I
Cooran, A SRR pEY o Phheuy gplgl fponghly oyeL e

el enments what soever, in particular inserts. The breast shield 4
IS pre%erably deS|gned as a single piece. It is customarily-conposed
of 20ptastic, preferably. of silicone. The connector 40 is of solid
design, i.e. relativel PESCRIFTIONORPREFPRREBBMBODIMENTS coupling to
the coupling part 3. It has a wall thickness which is nuch greater
than the wall thickness of the funnel 42. In this exanple, the
connect.or ' A :
her cof - why FESLRLP ARRAS, pRAAIATEhglotf p aR hR FLEGHAIoMRE Rvention
symmet ri cai cagdwisgen inTpmrachini achireast $haeid bétvdthabe cdvplingipat 3.0 on .into the -
coupl i RY part 3 and also increases the tightness of the connection to
t he c&upllng part 3. The tightness is furthernore obtained by the
“connect or Fifire duyhowotheReasbdhidld alaccdddibp @ b mgiehﬂlon fplipd esSRehalobrede B.
coupling part. For tHIS pur pose, the uts{de aneter of the

connect or 49 treast phiglflh §as aogagetqrifna a gansifiongeien 4ooppgsting

coupl i ng RRdsE t%o. ImefeCﬁ' r@fé%a%[ﬁﬁ'm&thﬁﬁ%hﬁﬁa?dl?fpﬁ)@ﬁiﬁ% MRRL @I %&ﬁ%@

mmto 40mm Typical lengths are 5 mmto 1 be highly
fl exi bl e. cpangetpraio wb‘émﬁt42aw gontipheusf pagseigh 148 extedds diroughetdi gntmehlanast

t he cqane I f I
oot o0t nShBlq L Separfe her S BRIMIANE dncllBl i St fiof i BRb: spicias
funnel adappefirablytof reﬂaammlly&ymlngnﬁahﬂes@f Thhdrdasedddld 41 prefemlyadasascﬂbt

smal l er wall "t hickpes here han t he t hi ckness of the connector
20, Al ter havs i ribe St BT ST a2 may. 8l so_have ¢ he
sanme wal |l thickness, mhereln, in this case, the connector 40 is
preferably manufactured froma material having a greater Shore

har dness @emﬁ%m gii¢ld drie eraerably drdened i geinglobissce fidf SBIgMHHY camppsaof -
A har s§%%5&ﬁggg&b§p pg ﬁpe connector 40 has a Shore A hardness of
S

about ure trates the breast shield 4 when not in
‘use. The funnel 42 has at |east two regions: a nmain region 420 and a

front, shi Sld ion nd’ r on 4

he br east oSt K03k BRertEfackil o adl8iveunfiy G B0 8P ke lpite
freely. . \bee mplmgﬂpatsse Tt hze wall thickegs WhichA9 nduak grafel ﬂﬁﬁ tiepeM fitkness
angle al and the end region has a 15 second genlng angl e a2. The

first operfiti§e dHyee 43t III dhig pxpmple, theappoppEos 4@ ohaf Gpak @F%ﬁgﬂteth%z"“ter

‘ ng?g%52;%ﬂcuﬁbﬁerﬁ@| thededf RitfleCEAP | HnRe Rk 19V;’§i5fe%13)"@f' GotaflodaN§ %ﬂgnetncal'

design. The conicity fa0111tates the msertwn into the coupling part 3 and also increases the
tightness of the connection to the coupling part 3. The tightness is furthermore obtained by
the connector 40, due to the material, being slightly compressed in the couphng part. For
this purpose, the outside diameter of the connector 40 is slightIy larger .than the inside
30  diameter of the cbupling part 3. Typical external diameters of the connector 40 are 8§ mm to

40mm. Typical lengths are 5 mm to 40mum.

The funnel 42 serves to receive.the mother’s breast. Said funnel is preferably configured to



can be seen in Figures 1 and 2, the first opening angle al can be

enl arged upon axial contact pressure on the breast such that the end
regi on 42fcaaapts itself optimally to the shape of the breast. 20 As
can be seen in the figures, the mai'n region 420 directly adjoins the .
end region 421. At the other end, the Hain region: 420 direct]y
adjoins the transition region 44. In the transition region 44 there

is a furt merh;%lﬂﬁﬂéﬂbrepﬁrﬁ STRuBRAEEI PR oretix e 4l soft'dedi® thar thel @RS Eor 40.

‘than the firs eni ng angl e of the main region 420. Said third

openi ng. adbiscobeibaantily Mo dauiblenn ntidesgn e ghe eamaesien 40. Qgneriofler
| T B,

enl argi ng g, Qﬁnrﬁg%&eaf 04 ﬁ[ﬁg&g,% Q{rgrﬁi‘ltt_ﬂg%agé {b e ?hag)[e%fla{e%% f‘*i %azs: @Bch

the first "opening angl e econd openi ng angle
to 160 andmiater wmeﬂmtknest lepethan theamadl thickBess @D theacohbddtor 0. Mhtematively ke

Angle St pmaestorgh s 48 Rl isdef T M BRGRRY UBR G R e
40 nm ThehdicanmeRr 40 iy {)ﬂ%&rﬁlﬂl@ rmanaﬁdmreegﬁaﬂ ﬁna@é@ﬁ HadiAYa %réirerts,hoﬂé)
rrmrnpartrcular 20 nmto 40 nm a resu is of such a snall

si ze t hat herdngssrordian aanforement ﬁheﬁrmal %prefer@b hasst Shyae & hagdnessef about
entire areglay tﬁé%ﬁﬂ&ttorttﬂ@%aﬁ gg%mg_f eﬁ%&e@sr&aa% '5h| 'S corresponds

approximately to the portion o )reast that 1-s taken into 5 the
nout h by a baby. The funnel 42 is of frustoconical design in the

regi on,of d .t unnel enin owar d .t br

The Pign Fielie oA ettt 40P Em SRR R BB 4 Bt oo
great er deggies: bhadin réioic STNERL Dfrost] Breagt-akikld-shlewid regien RRRaRe ehbirgich
4 or at |east Ihefgﬁnel 42 i.s confrguredto be flexible, the nother,

10 by chodwi dgrasbe brsattabicldsidaend al thedapashadld pnd therekus endsierlich of

the breast is actually. surrounded by the breast shield 4. The contact
pressure is produced fromthe axial pressure on the funnel 42 and the
count er. pr é§berr wotfin usn, theenaro rédgier £20dme afirst opemm'g ggleoilgndithectongianthas a

press re is r Iatrvel g t he funn i S expanded, .and, in
Fi gur 672, SR pﬁpeg’gar%*gre “?sﬁQFl it CRFRINS ﬁ%g?ﬁ‘rhﬁ%f;m ; T thangthe S%"r?&ii&%‘gng

the nippl ean 1o, C O Q5if36h, KR wal N FickerdMiF B 'oFer & 3n iid 5494, A
beari ng aga nsqtb !{i}ﬁ é%reast can ?x@er@'i a‘gﬁlﬁ)s%redﬁ%rg ;tlhergéat the s
7 fexpr e?] Si ng:aﬂrhembm @i Fegunesbk aad|j2y seefirst Opdnmgamgt]mrxf oui dbleplasgedpponidziab
pFLg;eg Ier ﬁ%ﬁ%ﬁﬂegﬁgq ﬁfé See? 51|§|P1 tgéﬁgtl]e end3 1'c=:g,1one42qr %%?é 1t§erﬂ‘ optlmaﬁly to the
' .shape of the breast.

20 .
As can be seen in the figures, the main region 420 directly adjoins the end region 421. At
the other end, the main region 420 directly adjoins the transition region 44. '

In the tranéiﬁon region 44 there is a further, third opening angle 03, which is likewise
25  larger than the first opening angle of the main region 420. Said third opening angle serves

as a predetermined value for the main region for enlarging the angle.

The angles when not in use are preferably, for the first opening angle o < 5°, for the
second opening angle a, 90° to 160° and for the third opening angle o3, 60° to  150°.
30  When in use, at least the first opening angle o can be enlarged preferably to an angle ofup
to 10°. o |



coupling part 3.is preferably |ikewi se configured to be small, but to -
be as stiff as possible. 20 In the outer circunference thereof "sai d
coupling péafMt is preferably of cylindrical design and, in the inner-
, circunference thereof, is frustoconical or conical, respectively. 1t
has a U-shaped cross section, i.e. isigesigned to be open at one end"
and closed at the opposite end. There is therefore a blind hole into

whi ch the ~ I &
the stop 156 EELLnE 18l {50 1Y BRZD b, TreaiBA0 1PUS BN B . 80n 03
in. As 25prederaliip Ssemrto 40 ove)ieparticnlat Hemirutol 4-nms Aed resnl_t,st Btoé sudlﬂmmll
is a gap bet the end si.de of . the connector..40 and, terar- | I
of the- bodigh Hg hurtpusts tsaiba A0 it Fghast Pt o URsCUiE ety B Bih et
passage 43fHR ticdd Hhs%ﬁ@éﬂbﬂd@épﬁrdknhﬁl@ly&@% poBoIPSf the 8reas$@1hd¥ 1splﬁkén into
openi ng 31 serves .for the -connéction of a vacuumline and/or mlk-

f

line. theemguthy by auhativi ke afvaneki 42« is ph &ustoepnicab desigre iy the sgi@aeh the .
other, ther Alf 4bN\GILARAE %\ﬁn ‘PJ ar&’ﬁﬁa%%? T3 ARE HOUR b? 41&6; B8 therdof
Sai d port openi ngs nay be p OVI W th nonreturn valves e vacuum
| i ne | eadés incliried @uiverrditona graatpr @gﬁbetﬂmﬂnbdnnbctmemd@parhe mlk '

col l ecting container. PCT 13 The lines can sinply be plugged into
the openings. However, they may also be connected fixedly to the

coupl | NG Bafck 1R bieist shieles 5Pt 1St fleWneD4Dis (nfigured 1dTBARsxiblEOthe mother,
exanpl e connectors, for connection to the lines. 5 The at Ieast one;

por t dPenPh g‘ahsqsm&sheb@nﬁwbmeé@ae £en gereld selaet hose arueh 98 the brepst 3s petually
I's arr %‘éﬁﬁd&d‘ by e, Hﬂé’a?gma@ﬁ' Pk doﬂtakfﬁa{sﬁéﬁs ﬁ{%hﬁ celifrdnlhe Té?bfleﬁ&re

part 3. In arranged cent e rear wa
Fi gure 5, ontthd §ma¢1r4amgé¢ﬂ1ﬂ wunhmrcsame fpm &atmqthartsrb@easan Figutyi o thecgontaest

to the rear_wall. Prefrbly i arranged |i.ke in_the [ .
Fogi on. | PGS & FOHESELARs g h SuB{ RetBidet S, SRRt i B bure i
Figure 3, sinuner\mﬂlﬂmﬁml ﬁéie,fz I@ce@aﬁ tendbtieﬁ.ﬁrlé rdprikd. Byghdodiny the f:oritiitﬁ pifre, the
opening 31 jn particylar for t m i is.arra the top

Che réSi ddshtngdsof %a&%ﬁ%ﬁh%@eﬁ%rﬁ@n alsp beiseied 1 tg‘%fﬁffiéf’c therexpiepsing
the mlk apeafibiecardd !eHFﬂ@béésdoﬁﬂb&%ﬁﬂ’e ADoSIGIe f&&ﬁé Rothkf) the use
state, the breast shie 4 and coupling part 3 no longer have any air
chanbers. -The clearances thereof, if stil] present, are filled with

LK. S0 Ualn(yBe RO PRARDS B, Heak A 43k flhd B 901 BRSS! e

use, a correspon e'In
coupl i ng pangling. paﬁ(B ﬁ@rdeﬂabl@aﬁdewﬁsh |cehﬁigme1htohm sumildbwtitd be ad $tiff yppssidle.

br eas wev.er i S adv nt s when. use t he .devi ces
s f o b B SPCe Fintetopts 680, Sl oGt st mbl: lfapsal s
Fi gures 7 aaddn éel mhéi%irbﬁhﬁr@lcé tHefdof, e BasbdBRIvh] &F coﬂlcdlei/dsﬁﬁtlﬁ)é}yt I|ﬂh§s aU-
type. It has a vacuum punp afirst line 2, the. .coupl pngh%art

the breasshagderass gectignygn #Sedeéhgﬁedﬂa bpcopsn aponseng gad Floskd & eRRgsite end.
m Ik coll %Ellerig tl‘fé?gﬁ)fé' Qﬁfmci hole into which the connector 40 of the breast shield 4 can be

pushed as far as the stop 41. In Figure 3, the breast shield 4 is not yei:_ fully pushed in. As

25 _ can be seen, however, in the fully-pushed in state, there. is a gap between the end side of
the connector 40 and, the rear wall of the 60up1i.ng part 3, the gap forming a fluid
passageway from the passage 43 to a port opening 31 in the coupling part 3. '

Said port opening 31 serves.for the connection of a.vacuum line and/or milk line. If the
36 vacuum line and milk 11ne run separately from each other,. there are therefore two port

openings in the coupling part 3. Said port opemngs may be prov1ded with nonreturn valves.

The vacuum line leads to the vacuum pump and the milk line to the milk col_lectmg.

container.



The breast shield 4 is connected to the vacuum punp 1 via the
coupling part. 3 and the first flexible line 2. The second flexible
line 6 [eRGY fromthe vacuumpunp 1 to the mlk collecting container
7, said connection being provided with the nonretumvalve 5. The two
30, flexible lines 2, 6 are preferabl w3tubes, in particular nade of
silicone. PCT 14 adapter 70 on the m.k collecting container 7, said
adapt er bei ng detachably connectable to a housing 10 of the vacuum
punp. - The vacuum punp 1 has the. abovenenti oned housing 10, a side
wal | of t We Hoestangimply beplupiged ingo thelapsnings:. Hawever: they aawisads.coprected

(oS BSed o led 45 e M B Y SRS pLA By S
oper at ed tomRviohe forebmecattioake st ery operated. A force .transfer

unit 12, here a connecting rod connected to the notoer, transfers the
rotati%naj nmovenment of the nmotor into a linear 10 novenent. The

connect i Nght Qljchd dne peRYPESHE 1 Mayl ieSrsREeQNS Bifert¢B6hs, 1O Fakure 3, it is
£

di aphragm 14. The di aphragm14 is arrar;lgied In a recess of the housing
10, whi chafranged ipahe upperaegionpn dheardee wallofcby epuplidg\itarich InsFigure 4, it is

det achabl ; e, 1.0 [ .SeC . ' r |

't pooi « HEUedrh@yn o eaflf g Fiine 5, F 5 GRd MEn LAY, AR e lh
parti cul areggoreciosero del regirwalk Breferalily i is amdnged KieviseTihehecupper regidni Bigure 6
pref 658 bl )c/)ncsec agea\i\g %hcg_\\?s %h%esitmgtlfgﬂ Qgcorltgﬁg % ?‘Fgrure;[ X’pﬁft \(a)rfthgu ri‘:ﬂee %}ela&nsh?élg 4

plugged in.

If the port opening 31 in particular for the milk line is arranged at the top, the residual air

. ~ in the coupling part 3 is sucked off togetﬁer with the milk and the dead volume is reduced
15  once again. In the use state, the breast shield 4 and coupling part 3 no longer have any air
chambers. The clearances thereof, if still present, are filled with milk. So that the port
opening 31 is actually directed upward during use, a corresponding marking, for example,

can be indicated on the coupling part 3.

20  Said breast shield can be used with all types of breast pﬁmps. However, it is'advantageous

when used with the devices illustrated in figures 7 to 9 for expressing human breast milk.

Figures 7 and 8 illustrate a first embodiment of a device of this type. It has a vacuum pump
1, a first line 2, the coupling part 3, the breast shield 4, a nonreturn valve 5, a second line 6

25 and a milk collecting container 7.

‘The breast shield 4 is connected to the vacuum pump 1 via the coupling part 3 and the first
flexible line 2. The second flexible line 6 leads from the vacuum pump 1 to the milk
collecting container 7, said connection being provi&ed with the nonreturn valve 5. The two

30  flexible lines 2, 6 are preferably tubes, in particular made of silicone.

. As illustrated in Figuré 9, the milk collecting container 7 may alternatively also be fastened

* directly to the vacuum pump 1. For this purpose, there is preferably a suitably shaped



| i kewi se possible. The cover 13 |ikew se has a recess such that said
cover forns a second 20 part of the punp chanber. .The two parts of
the punp ch@hber are separated from-each other by the di aphragm 14.
The cover can be forned as a single piece or as a nunber of pieces.
The cover 13 can be formed as a singlelpiece or as a nunber of
pieces. It fornms not only a 25 right closure but also serves as a

val ve pl at | : : i
Tl st ot e T o e I /i RPRE BRe ARG KBl o
t he cover - dhousingaldrofsheeacpem puwp. t he punp chanber are therefore
arranged in the cover 13." The_ operation of the diaphragm punp i s not
described in detail here since it is well known. 30 By neans of a

drive, herEheryacoednpampll st dovddenioteCRuusRs t 0 Osiddall 8f thé ABusing 10 not
di aphraggm, s ved cycljcally to and fro such that -a negative _
pressure i ¥ F%qt‘éﬁmi ?afﬂ@mg?-e“ass%te%lmséhedntegwdé”ﬂaﬁh%werlﬂgmbe saealed.
of the punp chanber. Instead of the drive illustrated here, other
types of drive suitable for noving the di aphragm 14 cyclically can

al so be usHifre Fmn elertric m@taz|id dn tmhasingduiaié eleftic mgter. erni lrgoperete dbfrom

d th . el t i | t d . h be mad f,.
noun meante IAeS SRR AnRhCofked Rt heBoeChl i Ry drafiine S

cycl e, or,consedtad kondhvnmmiotor] benshérs ahe adthtiontah @rovBiGENOGE Gl MEtoPBiNtoDE linear
thereof to the suction

adapt in the shape, freguenc nd intensit [
behavi B JROYHRETbAT SOHBFRE ol 1he comeatad #dheraeandend ferenbcrafiaphmgm
the cover {43, The.&aph b8 iy ah¥iellifl i A t

openi ng 130 whi chapco{lgr?iecté thég%gn_\}i rgﬁﬁﬂﬁfﬁg lﬁ)ﬁgm é\?éhhis%?{dégﬁ%%ﬁﬁgfa
the punp dhERibeiambesiceisr |2 whinhes deigehubly copnactebleats the housig foseturbothe
the first Jitfisdn 1AisRERRRiQUL ! et opening 131, which Iikew se '

connects t

15 Instead of said drive, other types of drive, in particular even manual drives, can also be

used.

The cover 13 is preferably screwed to the hc;using 10. dther typés of connection are
likewise possible. The cover 13 likewise has a recess such that said cover forms a second
20  part of the pump chamber. The two parts of the pﬁmp chamber are separated from each
othei by the diaphragm 14. The cover can be formed as a single piece or as a number of

pieces.

The cover 13 can be formed as a single piece or as a number of pieces. It forms not only a
25  tight closure but also serves as a valve plate for the diaphragm vacuum pump. Passages and
‘valves (not illustrated in detail here) which enable the vacuum to be built up in the cover-

or breast-side part of the pump chamber are therefore arranged in the cover 13.

The operation of the diaphragm pump is not described in detail here since it is well known,
30 By means of a drive, here by means of a motor 11 and connecting rod 12, the diaphragm is
moved cyc]_ically to and fro such that a negative pressure is generated in the breast-shield-
side or coi/‘er-sid_e' part of the pump chamber. Instead of the drive illustrated here, other
types of drive suitable for moving the diaphragm _1'4 cyclically can also be used. The -



10 cover- and the breast-side part of the punp chanber to the
surroundi ng}sj: respectively, is designed as a second port. Said second
port is pA&d ded with the nonreturn valve 5. Use is nmade here of a
spout valve which is plugged onto a connector. However, other types -
of valve are also usable 15 If the devixe is now used, the breast
shield 4 is placed onto the nother's breast such that said.breast
shiel d at clRashics qu]hEbld\ﬁ% Spefatinh AR ﬁumﬁraﬁcﬂ ehealiin¥rol Slem@nes afa! fidi! M@strated
areola is _additionally surrounded -by the breast shield 4. The vacuum
punp 1 is et Uspaepyobf made ebkroyfremeins. Ahk ABWA A bp eperated aviling teipporally
gener ated : [ e

there is gb%é%g? F,@gn%: gg'sur eRAin‘r?lYltat ﬁ‘gﬁ%@z%{%{{ﬁ S Eﬁc&?% C%gk%a&?%dsag{e? ?Hl the
~mlk is 2Ghapepfregemdy fandmtersiy mréndrib shdhsieéist belrgiop ad Skees bablyr addn to Hlse
breast _shield 4 aﬁd hjge ctﬁupling part 3 into the first line 2. The

mi |k fPowd*PHeBIERY of S B9t port 130, into the cover-side part of the
punp chanber. The expressed.m | k | eaves the punp chanber through the
second port 131 and the nonreturn valve 5 and passes into the mlk
col | ect i ng2 &ROHFIEY 7. ¢:i18 thervalvedlate dhare ise Tstidlet qpeping 43§ vhich cannggts the
dependi ng Q& i fos 0 Qll ERakbGu ﬁ];;\gel" i ,

t her ef oree%gmgslglgeél? g?%@lclﬂﬁegts%dg h{tr%gaﬂgﬁ)ggn? i ng tﬁégﬁ? Ig‘ﬁt.let%ﬁee i r@t*ﬁeﬁ'g‘g
2 serves atfinshpors forehe linst ling 2aAssgeanidorutlet openimgd 3dswhichilikkwise apsotstthe

line. After initial .pneurmmtic. punping, the.deviece therefore changes .
to hydPaulPernand didresirde pér 5 i aifm SEERPOR BE shri-is et iasha i s
fsucki ng ofdehFigﬁﬂ(ﬂ]&.a @Goﬂ&f@ rdisaidhméagﬂld pbf]tiis prdvltfkd@\gﬁillg@h@{f&ﬁfnh Wi 3.10wds
‘unctions. Fjrstly, it forpgs the diaphragm of the di ragm yacuum
punp and tPAFS HsEnet aﬁe@ttm&goﬁeﬂhm%\lgaeﬁ@nmﬁrﬁov@ﬁa% Wegels GHWF fypes of
. serves as anRakd altd dapwal | between the air in the punp-side part of

t he punp chanber and the nmilk in the cover-side part of the punp
chanber. It therefore serves as a PCT 16 means of separating media.
|1 L haseby BERERES: Bliosld O RELDGBR! £istficBRBfio' Bl Rolifle s RIIR Wk bt
However, it also prevents dirt fromthe punp unit Tromberng able to
pass i nt o shidebreast shieGhat leasicombuhdnée @pplé. Prefdarabdy,yat mivémoyncthiecareola is -

TP eoiy oo oLE N ke e AT RASRE P 6 el e
di-aphragm n e m K.
function Qpefabt idlisoipttvatihditer. THE VadGurh BEn@XBd &6 fhe PRMPRDARLEOacAREG the

mlk collecting container 7, breast shield 4 and vacuum punp 1 can_be

arranged ifs{iSi 2 ushdhaiicanisar rogpiirapsTRIE R they breast shinlg i ds 2 eyt milk is
examl,  (dlidiiickPlie RS O Adaksed dhafkmge t@&@%ﬁgldaﬁiamﬁgéy@%pggg .

vacuum punp”1 and/or_the breast shi The vacuum punp ;
‘be above tpag dninfokthe birdt dioe 2nbheooilk Hpwe thrqughribly Gust pdikl Wristesthe edvicebide part

Thi s enabl the mother 10.t0 expres il k even whiy e.lyi.n or. .
't She s Sant BimP EhMEber: Ind et ERlThasks Mol sty ikl qHy silond
vacuum purfertli3inird the sbtleturd vaiwa Gt felr passs 960 the adilkaolleaing @htairee via the
“reach of small. children. [n the exanpl es accordjng tqQ Figuyres.7 tq

9, a negatFeddined(sretigired) op s deptading @ S PesiBFHlp vcagzwie%ﬂ@ ?)-
The' purpi nehefd RANGBRYe he séifaﬁafteeﬁﬁé)fo\f ulaﬁéﬁﬁﬁﬁ@ the 8. TROfEY GheS sBRks at the
m nut e: The nonretumvalve 5 preferably opens only when there is-
suf fi ci entsapedbsasca suctien liphand ahe mplkrfmnspaaiiies: Aifist st ipspwpaticypumping,
filled with:nml r uRe. - Whi :
evacuat ed ,tﬂec glh‘llgeemé%g?e £ g%ggrﬁon}lgsjﬁigan%%% %ﬁlé]\ﬁgirg'e as g 1%% :ﬁgplg P g@g %’gélfaﬁ%‘p _ .othc
t he i nventdaamalisaciihgafisabiesf or t he nother to.wear and reduces the air-
or mlk-filled dead volunme to a m ni mum when expressing breast mlKk.
PCT ‘

30  The diaphragm 14 in the pump chamber has three functions. Firstly, it forms the diaphragm
~ of the diaphragm vacuum pump and thus generates the vacuum in the pump chamber.
Secondly, it serves as a partition wall between the air in the pump-side part of the pump

" chamber and the milk in the cover-side part of the pump chamber. It therefore serves as a
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means-of separating media. It thereby prevents milk from being able to pass into the pump

_unit. However, it also prevents dirt from the pump unit from being able to pass into the

first -and second lines 2, 6. Thirdly, the cycfié movement of said diaphragm within the
pump chamber results in said diaphragm conveying and transporting the milk. Owing to
said third function of the diaphragm 14, during the eXpressing operation, the milk

collecting container 7, breast shield 4 and vacoum pump 1 can be arranged in positions

_whibh are independent of one another. For example, the milk coliecting container 7 can be |

located above the vacuum pump 1 and/or the breast shield 4. The vacuum pump 1 may also
be above the milk collecting container 7 and/or the breast shield 4. This enables the mother
fo expl_fe‘ss milk even while lying down or, if she is seated, to place the milk collecting
contaiﬂer 7 and the vacuum pump 1 onto a shelf or another raised platform out of the reaéh,
of small children. -

In the examples according to Figures 7 to 9, a negative préssure of 0 to 300 mmHg is
preferably generated. The pumping frequency is preferably between 5 and 120 cycles per

minute.

The nonreturn valve 5 preferably dpt::ns only when there is sufficient .pressure, i.e. when
the pump chamber is sufficiently filled with milk. As a result, the dead volume, which has

to be evacuated, can be kept to a minimum.

The breast shield according to the invention is pleasant for the mother to wear and reduces

the air- or milk-filled déad volume to a minimum when expressing breast milk.
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~ LIST OF DESIGNATIONS
1 'vacuum pump . 421 " end region
10 housing 43 passage
11 motor : 44 . transition region
12 forcé transfer unit
13 ‘cover ‘ 5 nonreturn valve
130 first port . .
131 second port ' ' 6 second line
133,133’  recess . 60 . . valvecap
14 - diaphragm
_ 7 milk collecting container
2 . first line . 70 " adaptor '
3 coupling part B breast
30 basic body . D diameter of the end region of -
31 ] "port opening ' ‘the funnel
' L ’ length of the funiel
4 breastshield * ay  first opening angle
40 o conmector | . o2 second opening angle
41 stop | o3 third opening angle
42 funnel

420 main region
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PATENT CLAIMS

A breast shield (4) for use in a device for expressing human breast milk, wherein the
breast shield (4) has a tubular connector (40) and a funnel (42) that is integrally
formed thereon and is intended for resting on a mother’s breast (B), wherein the

funnel (42} widens toward the free side thereof which faces away from the connector '

(40), and wherein there is a passage (43) which extends continuously from a breast-

side end of the funnel (42) as far as a pump-side end, being opposite said breast-side
end, of the connector (4.0) and which serves to apply a vacuum to the mother’s breast
and for the flowing away of the expressed breast milk, characterized in that the
funnel (42) is of more flexible design than the connector (40), in that the funnel (42)
has a main region (420) extending over a substantial part of the length thereof with a
first opening angle (cr;) of the passage (43), and a breast-side end region (421) with a
§econd opehing angle (o;) of the passage (43), wherein, when not in use, the first
opening angle (o) is smaller than the seﬁond openingﬁangle (02), and 1n that, in the

use state, at least the first opening angle (1) can be enlarged by axial pressure on the

breast shield (4).

The breast shield as claimed in claim 1, wherein the funnel (42) has a breast-s'ide.
diameter (D) of 5 mm to 40mm and a length (L) of 10 mm to 40 mm, and therefore,
in the use state, the nipple, and at maximum the areola, is sﬁrroun_d'ed by the breast
shield (4). '

fhe breast shield as claimed in either of claims 1 and 2, wherein there is a transition

_region (44) between the connector (40) and funnel (42), with 'athjrd opening angle
(as) of the passage (43), wherein, when not in use, the third opening angle (a3) is
greater than the first opening angle (o).

The breast shield as claimed in one of claims 1 to 3, wherein the main region (420)
directly adjoins the traﬁ_siﬁon region (44) and/or wherein the end region (421)
directly adjoins the main region (420).



1. A breast shield (4) for use in a device for expressing, human

br east nl wherein the breast shield (4) has a tubul ar. connect or
(40) and a ?unnel (42) that is integrally formed thereon and
intended for resting.on a, nother's brggst (B), wherein the funnel
(42) widens toward the free side thereof which faces away fromthe
connector (40), and wherein there is a_passage (43) which extend%
conti nuou8l y f Thnbassskigltas slagraedsingne pf ¢lpinstl iadeWheain the connggtor{dO) has
punp-si de end, onnect or
(40) and whi chag“gfr"@g%eg{%pwl hﬁﬁgésx(}lé%{}ﬁ?n&%%ﬁtlﬂ&e%?ﬁ%&lgﬁ%g and
for the flow ng away of the expressed breast m Kk, characterrzed in

that the funne lexr bl e des n th conne

(40), in Phat b’?"ﬁﬁﬁﬁteﬂj}aﬁgy namjr?a‘?fr‘flar“g re{%“tr%r'f‘cﬁnn e”\Fé"rP
a substanti al twa‘bh grarddep gbdt thé eﬁeptnawﬁfbreacef or mta damqur@ogt ghe
(al) of the passa e a br-east-side end regr on 421) with a
_second openi ngtfalrﬁgll@f(?@%(‘tﬂf)b?‘?‘t@elp%§8@@°‘(’ﬂ apghivpesl ¥ 2when not in
use, the first opening angle (al) is smaller than the second openi ng
angle (a2), and in that, in the use state, at least the first opening
angl e (al). canThe lwedsarshisitl bay elwimed pressm’fecl@mSt Hetd)rﬁeasherghrébdomer

(42 has ' br caeriieinte ot i Eofelp (108 bt Wik itk SRRy

of 10 mmto 40tdwardﬁﬁd-‘uﬁ1ﬁﬁ(4a fore, in the use state, the nipple, and
at maxi mumthe areola, is surrounded by the breast shield (4). 3. The
l?r-east shield as clained in either of clains 1 and 2, wherein there
I's a trangiti oy ggéaanshtéidl)as 'eatﬁraﬁﬁ &taeoffc%ﬁteqt 817, (vémelamsfmmgtcmd
(42), with a third opening angle (a3) of the passage (43), wherein,
when not in usé&omdidcondi rd openi ng angl e (a3) is greater than the
first opening angle (al). 4. The breast shield as clained in one of
clains 1 to 3, wherein the main region (420) directly adjoins the
transition.regiThe b(eﬁét)shﬁtttié@cﬂamhdmbm vhdaiend ey whare{nida furciel @) hys a
adjoins the main re |on 5. The, br shi.el d

claimed in oneS8preg cf‘bﬂut ﬂ%’t‘gﬂlﬁ cf’ﬂleect%r{%@?taﬁra by Ahaliasd'ﬁn“ss of
much greater V\@B(l)utt]bl ckness than the wall thickness of the funnel
(42). 6. The breast shield as clainmed in one of clains 1 to 5,
wherein there is an outer stop (41), which protrudes over the outer
circunferance ( aﬁﬂﬁi i

~ bet ween tﬁg co(r%&neltgtgsgrs&l?gl Pan afbé‘%as]tﬁhié?%%)%sﬁ ehgﬁgggﬁwgﬁle{ﬁhda
cl ai med i n one cofiplingapants (3) oo r&eivigethei auntldmeoroﬁfi@blof ¢ler breast eshiolt €4)on 2

t he connect or i_s designed such that o

the furmel (azyeote ges BREh BHERE ol O LR inalRl By ph i e
to 7, wherein ioh dng SNy ataky ebhfthem blind Belador fceiVing the eamicctmhi(4d)ds
.as . cIa| med in gne of clains,’1 to 8, wherein the fun&eb}é{éﬂcﬁ) has a

Shor e- A har dned@meds anghwhereinghersds algast gAH BESt GPIYnED igyipmectrd in
hardness of abiyg 69 Auonfphi&aeh 1k Eés‘é Og‘e?%)%f‘tﬂib Befdf §A8H ((Aghl el d

(4) as claimed 1n one of clains 1 to a coupling part ) for
receivi ng t he connector (40) of the. breast shield (4) in a sealing
manner , rei n r i §Y. i i
cl osed on g ?hge 3%9918 1z‘ais%t ggctutg%)atn aa}ﬁr d&h%%é’ &g{ he?ag%cﬁggttehg
connector ( 40) birehisi- siﬁdl&-demaadromhemepﬁ tehameedior @) krdssat odistaper from the
opening (31) which flrﬁ conpect ed in terns of fluid-.conmunication to

t he passage ( 4Fpsot theyee ield (4).

12. | The breast shield set as claimed in either of claims 10 and 11, wherein the at least

one port opening (31) is arranged eccentrically in the coupling part (3).

13.  The breast shield set as claimed in claim 12, wherein_ the at least one port opening



11. The breast shield set as clained in claim10, wherein, in the
assenbl ed gtpte, a breast-shield-remote front end of the connector
(40) ends at a distance fromthe base of the coupling part (3). 12.
The breast shield set as clainmed in either of clains 10 and 11,
wherein the at | east one port opening % 1) is arranged eccentrically
in the coupling ﬁ?rt (3).. 13. The breast shield set as clainmed in :
claim12, wherddh isharanged ngn upper prgian opthsi eoyplimCpare @3), 3myl wherein the

i di : R AN Qf | § -1 a3) 0 and wherein th
oupt tng part (P REgaE e 8 bldfe GO e BB s 30 o T e

breast shield set as clained in one of clains 10 to 13, wherein the

baser 15 e MAEASRHChBPot it i AReelerne ShEEL Vet b Boleat

Whe‘r ein the coum édigliRepdrt ($laphs iPBiafetct fovebiheBase.

'15.  The breast shield set as claimed in one of claims 10 to 14, wherein the coupling part
. {3) is of stiff design. : . ‘ .



