1 TITLE HANDS-FREE BREAST PUMP SYSTEM 51. The Field of the Invention The
present invention relates to breast-milk collection systems. More specifically, the present
invention relates to hands-free breast pump systems. 2. State of the Art 10Studies show that
mother's breast milk is more healthy for infants than formula or other types of milk. Mothers
strive to provide the best environment for their children. Sometimes this requires that the
mother cannot be with a nursing infant at all times. For example, some women work some
amount of time during the day. Nursing mothers that work must collect milk during the day to
provide breast milk for her child when she is away ¥¥m her child. If a nursing mother does
not pump, her milk production canfixps ERIEBREAS TSHUNREY $a'pMduce enough milk for
her infant. Thus, many working mothers collect breast milk to be able to work and provide the
best nourishment for their infants. To accommodate nursing mothers, breast pumps for
expressing breast milk fbhdateidipsehbntentipant have been around for some time.

20Typically, these bregast,RUEPR IBEHIE B AiND 8l 2% RaTRbAlIGRIARSERY PVRIREN I LY,
suction cup, which is placed gver the nipple and a portion of the breast. The cup is generally

connected to & EIHEARIEISPRAIARYHE Baisietes brentiesma Y88 um pump of some type.
Some pumps may be hand-activated, while others are electrically operated. Some are even
battery powered. 25’%,@&&‘&% t1;1ré)£‘prtthe pump is generally intermittently generated within the
shield to generate negative pressure on the nipple, causing milk to be expressed from the
breast witin the cupStriiessbernitaenofstsbrerstieilide oo healhbdogsrants thiminumela ¢raby

sucking at the QrgpghRmilk ThR BXRraase s pilitRanarseidvimus fremdhensaigld to a
storage container for later use. Most breast(ﬁlumps re([ihléeire that the woman use her hands to
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work must collect milk during the day to provide breast milk for her child when she is away

15  from her child. If a nursing mother does not pump, her milk production can wane, such that
she is not able to produce enough milk for her infant. Thus, many working mothers collect
breast milk to be able to work and provide the best nourishment for their infants. To
accommodate nursing mothers, breast pumps for expressing breast milk for later use by her
infant have been around for some time.

20 Typically, these breast pumps include a funnel, or parabolic-shaped cup, similar to a
suction cup, which is placed over the nipple and a portion of the breast. The cup is generally
connected to a container for holding the expressed milk and a vacuum pump of some type.
Some pumps may be hand-activated, while others are electrically operated. Some are even
battery powered.

25 A vacuum from the pump is generally intermittently generated within the shield to
generate negative pressure on the nipple, causing milk to be expressed from the breast
within the cup. The intermittent nature of the vacuum may be done to simulate a baby
sucking at the breast for milk. The expressed milk then generally flows from the shield to a
storage container for later use. Most breast pumps require that the woman use her hands to

30  operate the pump and/or maintain connection with the cup and her breast. Such breast

pumps have been time consuming and somewhat awkward to use because the woman using




2 the pump must occupy her hands, making it difficult or impossible to perform other activities.
A variety of breast pumps have been developed that are intended to allow a woman's hands
to be free during use of the breast pump. Often, these breast pumps utilize 5straps, or
bra-type structures for holding the shield in the place during milk expression. However, these

straps and otlies simistutesogensr abyRiRiideddan addfosat brllapoikielbreastirmpaand are
difficult and time cansuming to attach, which is not conducive to pumping in locations other

than home Wﬁ%?glfﬁé'pump may be stored. Some women desire to be out of the house during
times when she wouldvasdiety td laempparepshandbéendeintopadiii d@Enochdetion alhitver pumps
in (t:Iothin
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require special bras,or other clothing, requirin en uncomfortable choic g
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materials used during 20manufacturing, and e to adhesive sprays, lotions, or other
items placed & heussrdubistietd whepshisreasidiesddamunpdueash ke sxibBéimilis, breast
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vacuum generated by a pump to the breast to express milk. The adapter also allows milk
expressed frofctiaipiablsrdbrisesinplniing Sqadwyenaybieatitamus onthe marktieiihg into

the pump. In spepp@madinantsnthe yaast shigld asheserdadhaipashans-auRD A ee

weight of the adapter, breast shield, and tubing extending from the adaptor without separate
adhesives, géﬂ'§f‘§‘t%¥?§,’-or specially designed support bras. Thus, the adhesive breast shield
and breast pump system may allow for hand-free expression of milk.

15 SUMMARY OF THE INVENTION
Embodiments of hands-free breast pump systems, methods, and components are
described. Some embodiments of breast pump systems may include a formed member, or
breast shield, made of a material that provides for an adhesive inner surface for adhering to a
woman’s breast. The adhesiveness of the surface is due to the materials used during
20 manufacturing, and not due to adhesive sprays, lotions, or other items placed on the breast
shield or the breast by the end-user.
In some embodiments, breast pump systems may include an adapter connected to
the breast shield for transferring a vacuum generated by a pump to the breast to express
milk. The adapter also allows milk expressed from the breast to drain from the adapter to a
25  container, without travelling into the pump. In some embodiments, the breast shield adheres
to the breast and supports the weight of the adapter, breast shield, and tubing extending from
the adaptor without separate adhesives, gels, straps, or specially designed support bras.
Thus, the adhesive breast shield and breast pump system may allow for hand-free expression
of milk.
30



3 BRIEF DESCRIPTION OF THE DRAWINGS Various embodiments are shown and
described in reference to the numbered drawings wherein: FIG. 1 illustrates a generalized
schematic view of an exemplary embodiment of a bréast pump system; FIG. 2 illustrates a
generalized schematic view of an exemplaty embodiment of a breast pump system; HG. 3
illustrates a partial assembly of BREXE DESRGREPIAEON il THEBRAMENGS|ustrates

components of a pa‘\tfif'f}%&%seenr}%%' 1§£&Q a%%ﬂ%%'%tyr@r 38k E‘%Ié”@%%%%%eem?tﬁé Gullisirates a
partial assembly of an exemplary breast pump system . b illustrates a cross-sectional
view of a lid absemmghvdfeaginexemplary breast pump system; FIGS. 7 through 9

Hlustrate views of exgiaplay, Qieast s L BIAIANAS SR hRdmENIE L ARIEASh PP

system. Together with the followfng description, the Figures demonstrate and explain the
principles of pagkshPpoOSitBHY systems and associated components and methods. in the

Figures, the thickneggand ganfiguration. o cOMRARERNR RV Sefxeaplateehinbslasty of he

same reference numerals in different Figures represent the same component. 20 DETAILED
DESCRIPTIONEast PUpRSHHAMents of a hands-free breast pump system are described below

and shown in the Figyres BRRastUPRSYSIRREMP oS SBeMPIRyFikad: JORlHdpsdareast shield
10, adapter 20, pump 30, vacuum line 35, vacuum line connector 29, container connector 24,
and 25container 40.FIG. 4 illustrates components of a partial assembly of an exemplary breast pump

10 system;

FIG. 5 illustrates a partial assembly of an exemplary breast pump system

FIG. 6 illustrates a cross-sectional view of a lid assembly of an exemplary breast
pump system;

FIGS. 7 through 9 illustrate views of exemplary breast shields of exemplary

15  embodiments of a breast pump system.

Together with the following description, the Figures demonstrate and explain the
principles of patient positioning systems and associated components and methods. In the
Figures, the thickness and configuration of components may be exaggerated for clarity.
The same reference numerals in different Figures represent the same component.

20
DETAILED DESCRIPTION

Embodiments of a hands-free breast pump system are described below and shown in
the Figures. Breast pump system 100, as shown in Fig. 1, includes breast shield 10, adapter
20, pump 30, vacuum line 35, vacuum line connector 29, container connector 24, and

25  container 40.

Breast shield 10 may have outer surface 16 and an inner surface 14. Breast shield 10
may be made of a soft flexible material capable of conforming to a woman’s breast. Inner
surface 14 may be adhesive in nature so that breast shield 10 will adhere to a woman’s
breast. Because of the adherent nature of inner surface 14 of breast shield 10, inner surface

30 14 may attract dirt, lint, skin cells, oil, and other materials that may reduce the adhesiveness

of inner surface 14. In that situation, inner surface 14 may be washed with soap and water,



Breast shield 10 may have outer surface 16 and an inner surface 14. Breast shield 10 may be
made of a soft flexible material capable of conforming to a woman's breast. Inner surface 14
may be adhesive in nature so that breast shield 10 wil adhere to a woman's breast, Because
of the adherent nature of inner surface 14 of breast shield 10, inner surface 30[4 may attract
dirt, lint, skin dellsdoil; athelwibeclmatdrialsttoat haydiediveecthebidhesivehes$dof(veiserface

14. In that sityalion. ianen syiased iy Reashied Wil saap andauatery Roled. fl
otherwise cleaned to restore the adhesivenéss of inner surfac . Oveértime, breast dhield 10
may become wplksehose. sbraechghsssidnegsopuctib s oragtheronsy eé foireadapiar divnt réplacach
cases, breast ghield 1Q may be removed from adaptor 20 and replaced as necessary. 5The
adhesive nature of inner surface 14 of breast shield 10 may allow breast shield 10 to remain

affixed to’a woman'sibecibesiveingterecdinationiee b afterenshpbisddal bagaireldowr keastehield
amount of milkyQp WiHih AnyrRkla A Sahah EiedQ ML ead B ALRALE e RADASEIIBQUT

the need for separate consumer applied adhesives, els, straps, or specialty bras designed
for holding a BFrélsstpiteystEmilk pHaws! SivniHmp, trembiiclisEdrprogssadipahpdydteim
100 without reei#HRSHRR W ARRRR 4@ 0P AreRIPRIRH P PN dalagrewrlies NRINaRAS, Jheisfals, a

woman using breast shield 10 with pump system 100 may be able to express milk and still
have use of NSPhEFENRITBHHEIHRE dRESS IR AR HHERSEsmEIal i) pasHeof breast

comfortaple tbaﬂqmwiaﬂalmﬁmh@m@méd&mmmwﬁ@ﬁgo1mldlpmﬁgviﬂ15ﬁﬁ?ast
shield 10 may be made from any appropriate material that imparts the desjred attrjbutes o
flexibility and &S RHER S SR Wi ERreash @%Yé?‘b?%‘&&%ﬁ?@?&@m%%ea%@e

from an elastexpesis midtetialsthahhasubesthstffpiently plesticiiedalongdnrenlyrtaesddhid
provide the degired material characteristics. For e le, breast shi éd 10 may. be made from
D iicone rubURP UK STEE LIS ST ASHFGh S IR SElas Sh/e St 1k B 1
made from Stiteaneakithylene-Butylene-Styrene (SEBS), Styrene-Ethylene- Propylene-Styrene
(SEPS), and Styrenes Ettylene; iivlens: Propylenc.Stienc (SEERS) coRolymers: QUSL e
material§ may also De appropriate. For example, SUltAble pIASHCIZErs Tor elastomers may
include oils satthtagesnfi 8eaxiloiisy radindhavsenssamdlatheiscdthe enbothmests; dreray sheeldsHy
with the e 'aSt%mﬁ% a3ell S%%heﬁét&%g%'%%{éﬁal‘%ﬁl{?ix%rs“éee%'%‘u é@ﬁﬁ?”%@%&d YRS Sic:
In some embodiments, & cog)tlng may be applied during manufacture to’provide the ne€essary
adhesion propeftes | Hegendidytonddya dbsiatedi dtobatertriNgidity os oftrepk, bteasesijesdiitbiniey

e L T L S

20 10 may be made from Styrene-Ethylene-Butylene-Styrene (SEBS), Styrene-Ethylene-
Propylene-Styrene (SEPS), and Styrene-Ethylene-Ethylene-Propylene-Styrene (SEEPS)
copolymers. Other materials may also be appropriate. For example, suitable plasticizers for
elastomers may include oils such as mineral oils, resins, rosins, and others. Other
components may be used with the elastomers as well, such as antioxidants, colorants, bleed

25  reducing additives, etc. In some embodiments, a coating may be applied during
manufacture to provide the necessary adhesion properties. Depending on the desired
structure, rigidity, softness, etc., any suitable process or materials may be used to construct
breast shield 10, as desired. For example, in some instances it may be desirable to have
more or less rigidity than others.

30 The material used in forming breast shield 10 may be manufactured by solvent

blending, melt blending, or compounding under heat and pressure such as by use of a single



30The material used in forming breast shield 10 may be manufactured by solvent blending,
melt blending, or compounding under heat and pressure such as by use of a single 5 screw
or twin screw compounding machine or otherwise. Brgast shield 10 may be constructed by
injection molding, casting, or another desired process. Breast shield 10 may be configured
in any shape snehdon@isissredotopgitaiedinginachipmanehbreast, Becaeshietl Fpbmeyample,

some embodigggq}%c?ggq%?§st shigl%g](éinma abﬁngfugggl-t%gggg%%(}{ cy égpaped. It should be
understood that breast s ie’fﬁtbomay e%roc?ucé’doan marketed iR a number of sizes and

shapes in order to bBreasngatidléOnithybevedefiange iofabyeshspdime dsiensioprafitgstiblowith a
shapes. Breast shield,10 may inclu pening 12 for connectin east shie nnector
sleeve 22 of gvdpanﬁ%g rgfégagn?’e%s%g Tield ?18 eﬁ’%@ s éé%néer?{%%%%%ﬁéﬁ%i%krﬁl%\%t% ﬁ?n%l% n%%

' least pufnp dystehhapeimsomstemisodirsiemtls) eronderstreddhho breast bleickd (EOtmagherpredueted

that inner Sur@ﬁqn&ﬁéé&qmﬁ_9§g(ﬂ%~%@ ﬁa&%&ﬂﬂsp@g th QHEr SBface pRIRSMAAr 5% AR J0Se

inside. By inverting breast shield 10 a woman using breast pump system 100 may be able to
achieve a tighusashiinsséeimamiikswomh shnpsay Fieaspihiddolbmmoinudo@perenaibplenin a
desired positigh,ApchIGRAXLERING @F £oiR:breRElShEM A AuesShemieashRsPIE ARty also

shield is 15returned to the notmal state, ensuring maximum contact, fit, and adhesion
between bred¥t SRBsIRetorethte ek Mz knownhigart §emsYSie8apter 20, embodiments of

adapter20 may proyjde,for dpirediiring aNaAsHHRIEPT /YYD aR'S Bravsk andi i dinaringthe

flow of milk to container 40. Adapter 20 may include a connector for connecting to breast

shield 10. Fol &3iFPROaYH v e Pige Soth et WhiselG bt Sraorsly fhdhfifside By

interference GARNAREBRWItEHANENNG venaRcubMMED SH{puthp 4 efdicastsiyald Al penivg 32
may be stretched around sleeve 22 to form the interference fit. The end of sleeve 228mag€|51bre
fAtGired

configured to BSR4 ageHi<ieoM S Blarfy YREAPEBRY &St PlASS OPeafBe e SWhils MRRIcHR ¢
so that the nippieieh theibheaskexEng s rsitieePeavesiizidnoevetitiatecid Mayebea sdaskigyred

o adheﬁ% 0 t1%tem$anicrl] t(())ft rf]:(:"n(t))rrnela étgtg?gr{g&lilgg |1?1 xtlrr}%%rggrll?dct, fit, and adhesion between breast
shield 10 and the breast.

Turning now to adapter 20, embodiments of adapter 20 may provide for introducing
a vacuum to the woman’s breast and for directing the flow of milk to container 40. Adapter
20 may include a connector for connecting to breast shield 10. For example, adapter 20 may

20  include connector sleeve 22 that forms an interference connection with opening 12 and inner
surface 14 of breast shield 10. Opening 12 may be stretched around sleeve 22 to form the
interference fit. The end of sleeve 22 may be configured to seal against or around the areola
of a breast. Sleeve 22 may also be configured so that the nipple of the breast extends inside
sleeve 22. Inner surface 14 may be configured to adhere to the skin of the breast

25  surrounding the areola.

In some embodiments, sleeve 22 may be generally flush with opening 12. For
example, sleeve 22 may include a groove or lip on or near the edge extending into breast
shield 10 for holding the inside of opening 12. Similarly, opening 12 of breast shield 10
may include a complimentary structure to allow coupling of sleeve 22 and breast shield 10.

30  In other embodiments, adapter 20 and breast shield 10 may be a unitary structure.



In some embodiments, sleeve 22 may be generally flush with opening 12. For example,
sleeve 22 may include a groove or lip on or near the edge extending into breast shield 10 for
holding the inside of opening 12. Similarly, opening 18 of breast shield 10 may include a
complimentary structure to allow coupling of sleeve 22 and breast shield 10. 30In other
embodiments, adaptedaecand mgdstiabiatdnh8anagofeecounitering tidaitne206o confuileptdd. 2Bor

may include connector 24 for connecting adaptor 20 to container 40. For example, conngctor
24 may be thi2aTBF S SRSRSE Th AL o S ISP s A P o apict Z ey
that milk dravhe irtafigdegotercRCletaimilk thtovodntaimkp @D 20vittroud igtirgrittiogndthpvdbout going
Container 40 may be centainer.ysed for receiving .expre . mil ification. .
thereof. For e@?&ﬁ%lﬂ%tagﬁgrm ln%ig)llfd%lf%esgtg he zfr%lg%%i?%%% el,%%\ﬁ%%?%ggg%%éﬂﬁ ora
commonly usewdifisatirn draidof. dediveramilletcatringéadt) may helaptardac by betdermeadhed

through vacuyging, ConnBRIR; FAPHD Ad AR MG dnbipgative pressure

generated by pump 30 may be transmitted to adapter 20 via vacuum line 35 and thereby to
the interior of breast/spier 20 may kicevacoedmiymigiBvacomnlscanpons o RsRdsirable

for delivering yacuunpressute sHiicicnkior sXRIGRSING Ptk YacuBding dRimatdsimadeof

any material capable of tyansferrmg@gegative pressure from pump 30 to adapter 20, and may
be any desireH&vyIHAie3 P8 Seiphp I, hedusHrnrbbicsheliaké lasdelammes shemaso
PolyvinylChlegide, RN E) R BY dMACUHRIRErSoaRIAK AR, GARNBRISEIQuUBUITACKh AR Mafbimg

line connector 29 of 15adapter 20 via any type of connector desired. For example, vacuum

line connecto3d nYArHeEnlie AnBpehiigads ol fmdnasrial arpmhlea! Sres§riRednetihat the
outer diametgifsMARCKHIHIN B35 RrasipinmhadRyDenitesareafitabite optsideniple,

vacuum line into adaptor 20. Similarly, vacuum line connector 29 may include an inner flange
for an appropPAHE'ft e S e P e e Sha AR ey égmlasyﬁ/(%i@ R e

connector 2029 maywhaeuariehiedimambe eshiedtei ecponiramued narcianae «depsasising onh the
desired Jqcation of 30. For example, vaguum line connector 29 may be oriented such
that vackiim MBS iR AT LS ISRIPHER Thel 25 TS PRE0 R Wb FROFA At B0
when attachegdmdée hregshnikp aboue tkenaadi diemiscociagpient RO mdleirh s tectaiiy designedfo
meet the functional %Sregyirements gescribed her%iq‘ In any offIBle embgdi ents, it ay Qe
; vacuum line 33, providing for a press or inferference fit of the outside of vacuum line’in{o
desirable to have
adaptor 20. Similarly, vacuum line connector 29 may include an inner flange for an
appropriate fit with the inner surface of vacuum line 35. Similarly, vacuum line connector
20 29 may be oriented in any desired direction from connector 20, depending on the desired
location of pump 30. For example, vacuum line connector 29 may be oriented such that
vacuum line 35 extends collinearly with drain line 45 to minimize the profile of adaptor 20
when attached to a breast.
In some embodiments, adapter 20 may be specially designed to meet the functional
25  requirements described herein. In any of the embodiments, it may be desirable to have
adapter 20 be as small as possible to reduce the weight of adapter 20. Similarly, adaptor 20
may be made of light materials to reduce the weight being born by breast shield 10, and the
woman’s breast. Adaptor 20 may also be manufactured to be compatible with any desired
commercially available pump.

30 FIG. 2 illustrates other embodiments of breast pump system 100 similar to

embodiments shown in Fig. 1. In Fig. 2, container 40 is coupled to adapter 20 via drain line



adapter 20 be as small as possible to reduce the weight of adapter 20. Similarly, adaptor 20
may be made of light materials to reduce the weight being born by breast shield 10, and the
woman's breast. Adaptor 20 may also be manufactured to be compatible with any desired
commercially available pump. 30FIG. 2 illustrates other embodiments of breast pump system
100 similar to4snDeglimirts Shawbel tokjded. tadidgio? 20cinthioatadiisaoiepleth ddaptiee?0
via drain line 7 45. Pr%] line 45 may bgz1 cot%ﬁ{]e? to,‘ad}?é:)tor 2% and container connector 24,
Container confeRtsr5 4 Ay SRR R UaIvE RIS e X %‘n\éeg%rﬁ\sfemﬁrles Sureas ge%glrlgtlgd
by pump 30, G@aticryiae\acuumm THis walve waidcbppewheheie therpurypgdesyaffethaifit fad ve

negative pressure, allowing milk to drain into container, 40 Similarly, such g valve b
ocated & on B T eicts Gl e SR, SR ok & RS, Belhea
enough that comtdapen4) mayske subiporduciy domdimAg ofPreimtting 4dapygrelongEenough that

example, CO”E%\Q%%P&LW%L}U%%%%EP%%H lsgx{%ﬁlaaiwg %@%&g&%@%ﬂ& YL UREH B Oh RAY:

be held on a belt or other supporting structure. Drain i ay be any device capable of
transferring nfifk fronicatepedallo ev deitaihide a0men éxerpysitsing ki @8)nhajde plaskrlt

tubing, such a5 JABMG Ring RIRIINSARMAY PEERMMEAE IR AZaRIRI 20 A08AonRINT

40 via any type of connection'means desired. In some’embodiments, such as is shown'in Fig.

5, adaptor 201iREYadapigsdGérconds fiPedify txuBRiGIRBIINGT IEaYain Maeligdubis s sugioes
Reducingythe wyeighbihat Drsh PRSHPRALSE DhadaRIes 20 pedvoendnewaighuthah Mstbe of

supported by the adhesive connection of breast shield 10 to a woman's breast, and
15consequentUISG AR REHIPEIsHe 8t S orpeFEtbrdinRate e e Wt I d1D PedtiRier e
adhesion requigthiate ®rhedinans & ibnlafasrpastshiald Aaktossiayiadheasively

connected to a woman's breast in a hands-free manner. Fig. 3 illustrates the interior of
and embodiment of BsAREREMS oetsbh LB HhIUpPRITdRY AdkSr DHEdaER s Yoasivifd

into liquid passageyaypperesacthy A IURRRSRABVEAY2EE Bl diledten 5% Wivestes BRanaynbe

positioned to prevent expressed milk from being sucked into pump 30. Whep in use, milk will
e exprasse S B p B S DTSR S5 DA et WO R P ALHGEAS 26,

and further dadiefiyrorayitediiothe sidboaliMaEdpM finceasnddtat Kotissaljachestepump

30, which supplies tth tnegative re}%sure, to %(%e%s the milk. 25Fig. 4 illustrates components
of unassembled Bre§ t‘bﬁ?ﬁﬁ%@?&e SRS 38/ geﬁ%\l}f&eéd to an end user. System 100
may include breast $tigeBlillGstadapteri2@rion e fcmdrediodidteny af vomedone 38, Godmdcaon 2hmay

container 40, THRE SRR B A PR A A St B
. plea to acu line an rain-line )
with vadfum BiidB8igoing2d Opwntp,23 may be positioned to prevent expressed milk from being
sucked into pump 30. When in use, milk will be expressed into passageway 28. Diverter 23
channels the milk down liquid passageway 26, and further down by gravity into container
40. Vacuum line connector 29 is attached to pump 30, which supplies the negative pressure
to express the milk.

25 Fig. 4 illustrates components of unassembled breast pump system 100 as may be
provided to an end user. System 100 may include breast shield 10, adapter 20, line
connector 46, vacuum line 35, and drain line 45. Line connector 46 may be placed in the
opening of a fluid storage container, such as container 40. Line connector 46 may be
coupled to both vacuum line 35 and drain line 45, with vacuum line 35 going to a pump,

30 suchas pump 30, and drain line 45 going to adaptor 20. In some embodiments, vacuum line

connector 29 may be capped, as the vacuum is drawn through container 40 and drain line



30 such as pump 30, and drain line 45 going to adaptor 20. In some embodiments, vacuum
line connector 29 may be capped, as the vacuum is drawn through container 40 and drain line
8 45, instead of directly through adaptor 20. Similarly8in some embodiments, both lines 35
and 45 may function as drain lines 45 running from dual adaptors 10 to the same container 40
through line céfinestaxi4b dirigtly iHrsishtadpran2drafinifiesy mconreatdddonkwin, hdédioes 2D
and breast shieldsS10.lhal ey peseiio sxpress milcham baih brensts simulanequsly. A
single or multlrﬂe pumﬁ’s mayqbe coup ed'to a aptors 20 as requwgé). Simifar y, eac ot arain
lines 45 may Bé twowgcted tconthesteadte or a different container 40, and may be connected

together with a connegtay i draininigasifdlR RO angl e AneIR B g A% Sipade,

a single vacuum line flrom a single pump may be split with a "Y" connector to attach to bot

adaptors 20. Ilwp@la}hmstddd .fmaleﬁﬁgélkﬁ‘(an@@@ mtbéiwﬁmmf&ﬁi]lgiWr@ﬂlﬁ@le
their respective, deviges @é}%o‘fgi@ﬁ' ARSI Qs 35 [HSCY SR FISPEERIRYREHUR HDE ve

connector 29 above. illustrates a portion of an exemplary breas%‘gump system with

container confiEtsitad®, toramer cdwtseatbrorsansiddinalimex khronsried insstieiovsh a “Y”
vacuum line 133 RoQRYRGHY Wsk@e%?@@%ﬁfu%ﬁ%-s%%@@iﬁﬁ{m%ﬁ%ﬂ?maﬂngﬁ:

coupled to fluid container 40 and drain line 45 similar to embodiments of connector 24

discussed abdHS bR EP B SESHP EBRRELSE 12 Sy AIbWCaraRT Rh L A BRI arry the

expressed miljgip:HidomainEsAthRRAI SR YiEBE MAGRIUS RESSBIESTHORY REHRYH NG 3 %0
making it possible to have only one connection to adaptor 20, as previously described.

20Valve 137 M&Y IRAEHEY S oRMiseRRURMtERs S8 IR hILIT A path LS BEHONAT I Evn
from vacuum dine&betRosrasgucing a pressure drop in fluid container 40, drain line 45 and
adaptor 20 sufficient to cgu e milk from a lactating woman's breast to be expressed. The

expressed milk may HErCHRUS AR BBHCRr 2 AT DB AROCHEAY RBMRAHEF ROV LRO8 380 ay
also include aiofassageyarmliahéen eonyTtoniCatinayk e ikier d7aliuid t2d condainer Bk

Gt o, S e comeced N Gapianes Qi sl fantepier
150 may provdetioteis) expdlsiariind éxcasiaprte ssaediroentfvitt camtetned4isasssailklspltects
in container 400 llow vale 137,10.580TSE 19 ATV ASHRTYS BIERR UG comtaifer
to fluid container 40, and to carry the vaccum pressure from vacuum line 35, making it
possible to have only one connection to adaptor 20, as previously described.
20 Valve 137 may include collapsible bladder 139, which may collapse as a vacuum is
drawn from vacuum line 35, thus producing a pressure drop in fluid container 40, drain line
45 and adaptor 20 sufficient to cause milk from a lactating woman’s breast to be expressed.
The expressed milk may then be drawn down drain line 45 into fluid container 40. Valve
137 may also include air passageways 138 in communication with the interior of fluid
25  container 40.
Container connector 124 may be connected to fluid container 40 with a threaded
connection, similar to the connection of connector 24 to fluid container 40 described above.
Burp valve 150 may provide for the expulsion of excess pressure from fluid container 40 as
milk collects in container 40 to allow valve 137 to continue to provide negative pressure to

30  fluid container 40 and drain line 45.



9 In some embodiments, valve 137 may be an in-line valve placed in vacuum line 35, and
may be constructed in any manner that allows a vacuum to be drawn in drain line 45 while
eliminating the possibility of fluid from travelling from fluid container 40 through vacuum line
35 an into pump 30. In some embodiments, valve 137 may not be needed, 5 depending on

the configuration of thesadeushpdsand genBmneaisehitha biieasiptipiraystentuum HES, 7
through 9 illustrate exgmplarg/ empodiments of hreast shield 10 of fi s.d1-5. Eaah of bre%§t
5 3 310

shields 310, BYRONRHERNY fRERYSRR0PES TE?, ET@,asvfg}nr;g’specefivreﬁynérrlea{%]f]s i

includes surfagkiledlivizatdikdie possibliiiy dbfled fedatsecttondimgnifliodiwardhefdimhacigghtor

20. Similarly, breast ?hielgdf,l(l includesg%}rigce featu es418 trsesglrpebiigglggbbk? e%ggdgéeast

shield 510 inclides surface f‘galt{ﬁ%)su BPg’Fesemb |%8 eaves or other nature-\étri/?e images.
Surface féatudepeadBg4dBthd tenfigygiovidahstmacirepatchndaspmpvicssaddivdnadsighesion
for inner surf &@t&ﬁ: Similarly, as shown in the Figures, adaptor 20 may be provided in a
number of différent profiles and designs. 15It should be understood the disclosed

embodiments of the igSicseugibddinsnte afbrplast puhogisyestsrakbaeeseshielbl&rgfdrigp dndl.
do not limit the REEAAIN. OF Le.AISSIREYAR, SPNisidl SedDaHde51a98 Wiat the,shaRrey,

material, edge design, and surface area of the illustrated embodiments are only exemplary of

embodimentsBseatehigld ikidackuiearataet fiepidieg 348 rereails demaamdy watradie scope
of the appendggwii$:BR% MRS 200KfRIEn! S haRgssREde PIGlfmS ridilepgHorTyng the

same function. As will be apparent to those skilled in the art in which the invention is
addressed, thessradé hbblssorfiagasesbisid odR e essmaBasdeiss thbsesoridingdtyves
disclosed abaye,Witheish deRadinen i) h\ampd ok RQteIdialiSN3IBGIRNESiAE thadRe RN

Particular embodiments of the present invention described above are therefore to be_.

25consideredMah psifsardditenth adhation fondnpek fudtredde. THElALAS Shawa priedrigares,
invention is asdegtdoriinghe prRendad £laimb.aotegudalprisiBarmaisather than being

iimited t(1)5the exam pllte sﬁ891?%3%e19n<ii%r¥t]<)eofdotrheegc?iisré oge%sfgg g irr}ier:lLtgoci: lﬂ'erI Mssclosed embodiments of
breast pump systems are exemplary only and do not limit the breadth of the disclosure.
Likewise, it should be understood that the shape, material, edge design, and surface area of
the illustrated embodiments are only exemplary of embodiments of breast shields and are
not limiting, as breast shields falling within the scope of the appended claims may have
20  different shapes, edge profiles, etc., while performing the same function.

As will be apparent to those skilled in the art in which the invention is addressed,
the present invention may be embodied in forms other than those specifically disclosed
above without departing from the spirit or potential characteristics of the invention.
Particular embodiments of the present invention described above are therefore to be

25  considered in all respects as illustrative and not restrictive. The scope of the present

invention is as set forth in the appended claims and equivalents thereof rather than being

limited to the example contained in the foregoing description.



What is claimed is: 1. A device, comprising: a formed member configured to form an
air-tight seal with a lactating woman's breast; anl8daptor configured to couple the formed
member to a breast pump system, wherein an inner surface of the formed member is
adhesive, the inner surface being sufficiently adhgsiygpi@ support the weight of the formed
member and the adaptor on the breast. 2. The device of claim 1, wherein the material is a
soft, flexible material. 3. The device of claim 2, wherein the material is selected from

silicone rwWaharissidmnedbgaylene-Butylene-Styrene (SEBS),
Styrene-Ethern1e-Propglgg\(la-%tycrerplergSEF_>S), and

Styrene-Ethylene-Ethy ene-ﬁrdpﬁeﬁe-%rene (SEEPS) copolymers. 4. The device of
claim 3, whereiratiosrnegtereanhes|cerfigarphistitaparan air-tghr Reatiwilic@ HCEAING Woraerebresst;

formed memberis sQafigH ARG FERIR BOIR IR S TeRRA ARG T WRSBSNSuRES 85tem, wherein

The device of claim 1, wherein the adaptor includes a passageway formed therein.in flyjd .
commun AR UATECR R4 B8 URED. membr <6 RO HERIE DA SLR e S A disisaly adhesive
further intdulpparithssegjghtaf theflinoeshnmemiieatiod théittadaptonpn the b&atshe device of

claim 7, whereinythe agaptoe(HINGY dRGHYCR Aerlye tHe FapdiHied ORI AURidIHidiipn flowing

into the pump. 9. The device of claim 1, wherein the formed member includes surface
features configuted to PRORYIFR RIS pYBSIER rimateiiakdhsriRsted from giligopelubber,
pump sysigmenecpipisiigButyleAd8tasinghi8 EB8Y | SdynenarEddasiveropytsrruSacerso(SERE dand
to adherg,to a waman's breast, the higld further i | ing; an adaptor
configur(%l[ Bgﬂqea@\%??ﬁ%ﬁf %Fﬁégﬁéﬁg%%\% éir{gé ﬁ%ﬁn%%’%%ﬁé@%ﬁhield, the adaptor

being configured-to cofitfuffate i strmie weersindhe maipsiatinddsed plpglieiEreast shield;

and  afluid gontainercaupieddoctipnasapiereaneheaniigusad spbridalomitpeatessstorm to
flows through the ac%a tor and into a fI,uilgﬁcontainer, wherein the breast shield is configured to

u
adhesivel)hIARRERGABHTT HARERE ARG e expression of milk from a woman's breast.
11. The breast pump sYbtededtelaficiald, (vhndwieintibesatiator includes aslesagewali foftaedd

end for foRang /A H6RY AdAINShREACAYh BedrAiAghawoman's breast.

7. The device of claim 6, wherein the adaptor further includes a passageway in fluid
communication with a pump.

8. The device of claim 7, wherein the adaptor further includes a diverter configured
to prevent fluid from flowing into the pump.

9. The device of claim 1, wherein the formed member includes surface features
configured to provide rigidity or to provide additional adhesion.

10. A breast pump system, comprising:

a breast shield including an adhesive inner surface configured to adhere to a woman’s
breast, the breast shield further including a opening;

an adaptor configured to mate with said breast shield via the opening in the breast
shield, the adaptor being configured to communicate negative pressure to a breast covered by
the breast shield; and

a fluid container coupled to the adaptor and configured such that milk expressed flows
through the adaptor and into a fluid container, wherein the breast shield is configured to
adhesively hold the adaptor in place during the expression of milk from a woman'’s breast.

11. The breast pump system of claim 10, wherein the adaptor includes a sleeve with

a flared end for forming a seal against or around the areola of a woman’s breast.



11 12. The breast pump system of claim 11, wherein the flared end of the sleeve is
inserted within the opening in the breast shield, and Wherein the breast shield adheres to the
skin of the breast surrounding the areola. 13. The breast pump system of claim 10,

wherein the bredat ShioAds RIGHISY 49-AaRER B CONMBRLIOIRINGRS SHE B eve i

additional support is required to hold the breast shield and adaptor on a woman's breast.
14. The BRESEEAURISYRARSIM NP RRR B PlA e WECERIR IRaPERAR el RelbprRssRANp
connect tekkot Wé ek sippiieainmgitiepreata. adhesives to either the breast shield or a

woman's breast 15. T reast pump, sys of im 10. wherein the fluid container is i
o commumiortas e BB SR IR ENE Rl e KIRERRN MBI o

to be suspéirideythentpeiidihthereasifyich thal @oasisipsatspRRap B/ anied tadigldihe breast
wherein adrenst stugldisinyaisbiats preydde enhanced adherence when placed on a

'sb t . The b t t f claim 10, in the sy. IS .
configured suchhat (SR CIUTE SYRAMD AL ol HESLB Aon P RLah g e Peguaes
or for repiabeniealy notaahénshireadthobisiiplicatia8 oTsrpbratesefhesives/Steithef thaibrekst shield

wherein thejeastabigidhigicludes surface features configured to provide rigidity or to provide
additional adhesion. 19. The breast pump system of claim 10 wherein the fluid container

is a baby bottle.!®> 20 "& BREXAUMRSLSIEEAT BB iRingreraindaefididaantaingisipfluid
coupled mthelorieadshvitidre thdisbtariaitubing, talidnghexsen thadllid tvoeesi ribeis.dapfiig et dhes

fluid contginet:.and otn I led to the fluid container and to the tubing, wherein
the tubintgulsscongguorteg r%h%?%%%igﬁt’lg luid and vacuum pressure between the adaptor and

the fluid containt®.  ThelbreRst systasstemmieh damulthsmespibisgeasiailelmhifiieveBiirce
tothe  provide enhanced adherence when placed on a woman'’s breast.

17. The breast pump system of claim 10, wherein the system is configured such that
the breast shield is removable from the adaptor for washing and reuse, or for replacement with
a new breast shield.

18. The breast pump system of claim 10, wherein the breast shield includes surface
features configured to provide rigidity or to provide additional adhesion.

19. The breast pump system of claim 10 wherein the fluid container is a baby bottle.

20. A breast pump system, comprising:

a breast shield,;

an adaptor coupled to the breast shield;

a fluid container;

a tubing extending between the adaptor and the fluid container; and

a connector coupled to the fluid container and to the tubing, wherein the tubing is
configured to communicate fluid and vacuum pressure between the adaptor and the fluid
container.

21. The system of claim 20, further comprising a vacuum line coupled to the
connector and configured to supply vacuum pressure to the connector, fluid container, the
tubing, and the adaptor.

22, The system of claim 21, further comprising a collapsible bladder disposed in the

connector such that contents of the fiuid container cannot pass into the vacuum line.



connector and configured to supply vacuum pressure to the connector, fluid container, the
tubing, and the adaptor. 22. The system of clairh221, further comprising a collapsible
bladder disposed in the connector such that contents of the fluid container cannot pass into

the vacuum lineodl2 23T SHEISI 96 IALIAD M SIRIRNS FRMRRSURNARS 2B rec

valve configured to relieve excess pressure from the fluid container. . The system o
claim 20, turefigresnesasippesvecliom Wielluitheorainsthe connector to produce a pressure

decrease in the flid corfigisgstéentsbyiamilREhfatgr teeniphing ancdoiorihiedluithcasdameie
connector to produce a pressure decrease in the fluid container to draw milk through the tubing

and into the fluid container.



