WD 2005/ 110336 PCTUUS2005/ 015773 ARTIFI Cl AL FEEDI NG NI PPLE TI P Thi s
application clains benefit of U S. Provisional Application No. 60/568,884,
filed May 7, 2004. FIELD OF THE PRESENT | NVENTION 5 The present invention
general ly n an artificial nipple for use with r the
pur pose of ‘?gg‘gﬁﬁgﬁﬁsuch as an infant. BACKGROUND OF THECF&%W he
nerits of breast-feeding are well docunented in the scientific literature.
A nunber of advantages haye ARAIFICPAEFEEDING NIFpLUEqpuUtritional, 10
i'mmunol ogi cal, psychol ogi cal and other general health advantages. A list of

the nmerits of human breast m |k as conpared to artificial feed or fornmula
woul d i ncl ude i dH¥® aRplication sfaims bspetinf U.BePravisional Application Newer f ood

rel ated all e?@g@@&&”ﬂé&l\ﬁ Prafyqe psychol ogi cal devel opnent, better

i mmunol ogi cal déefenses, and 'a substantial econonic advantage. Another
benefit to exclusive breast-feeding 15 includes positive effects on

devel opnent ﬁi‘EL@dﬁ@gtﬁﬁEgﬁﬁ- lﬁ@’ENﬁONeSUl ting in proper alignnment of
teeth and ot : i ous reasons, however, exclusive
br east -f eedi ng i 2 | of 1 b ere a
nur si ng5 not her cg-lr-lﬁr% re%%ﬁgﬁg%nt@n%éur}g%kﬁ[yrréi%{ﬁ(t%’%}l(&tt@&]a Fe@galﬁ\ggwlj% Qﬁ?\gnl n
such cases, baottiarfonthe pughoseaddesding,saicB@swsddfand suppl ement br east - f eedi ng.
A nursing nother returning to work may enploy a breast punp to express mlk
to be gi'ven to her infant at a later tine. In the event that an infant is
fed with an BACKGROAUND @FTHE INVENTONous| y expressed breast mlk, it is
conventional that a bottle provided with an artificial nipple is used to
feed ]Ehe in}‘ ané.f?‘ie fﬁeeitsnefdhea:’stefgédiag[aﬁe:mu]gbgmeawﬁ]:ihelg@lbﬁigntﬁrceb o
si gni ficant ifferent conpared ,to that of bott|e-feeding. In breast-fe
e 65, the NBIRIME denHBRe: SHRETAdEs Hade5Ron GOt s BERe Pl PRt | on.
However, theiriiAgdiBgRal, pSyrioRigiiPaR Qe YRR8Ry RETHS3AIRARSE A st diahé | e ed

babies is often conSidered to be nore piston-like or a squeezing
merits of human breast milk as compared to artificial feed or formula would

include ideal nutritional content, better absorption, fewer food related allergies,
more favorable psychological development, better immunological defenses, and
a substantial economic advantage. Another benefit to exclusive breast-féeding

15 includes positive effects on development of an infant's oral cavity resulting in
proper alignment of teeth and other related benefits.

For various reasons, however, excluéive breast-feeding is not always
possible. An example of this would be where a nursing mother cannot produce
enough breast milk to feed her infant. In such cases, an artificial feed may be

20 used to supplement breast-feeding. A nursing mother returning to work may
employ a breast pump to express milk to be given to her infant at a later time. In
the event that an infant is fed with an artificial formula or previously expressed
breast milk, if is conventional that a bottle provided with an artificial nipple is used
to feed the infant.

25 The mechanical aspects of breast-feeding are significantly different
compared to that of bottle-feeding. In breast-fed babies, the tongue action
appears to be of rolling or peristaltic motion. However, the tongue action for



motion. In order to stop the abundant flow of mlk froma bottle with an
artificial nipple having a large hole in the end, infants m ght be forced
to hold the tongue up against the hole of the nipple to prevent the fornula
from gushi Rgo b@skipsseThi s 5 abnormal activity of the tongue iSkefsef;red to as
tongue thrust or deviate swallow. \Wen breast-fed babies are nolt sucki ng or
swal l owi ng, they may rest with the nipple noderately indented by the
tongue, whi! Bofglrbd BahRd iPBREoriiadieths Be hitfte id8h-IRY BRALecting . |

i ndenting the tongue. The differences between e tongue vements and rest
posi tion of tiedionotyowlesiel siopdhs abtindardfidwhtniilkerdrach thatte wdth abOartifigalpr obabl y
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due t2 e PRRRERARR Bl b B 1 SRR Y 1
aperture coulg againetiharigse obthentppla e praveasthedoirulBgron® gastag farh. Miigase t he

flowof fluid by using a device to distend the aperture or pierce the

| at ex, Such aen%fm?i?c!cﬂ\é%?féhe tengaeds rRieTeR tass toanoHg thivst eldeviale su@lowg 15
new apert ur egyp g ' : : | iabl e for
The n ant - T o e o i o R ey Qe AR R ry by
size (growt hipptef moHerabely jndeapgebby the tongue whilsthoitie-feddhdbieorest witpphees have

becone i ncreasi ngl opular. . Si.l i cone ni pplkes ve a propensity to easily-
tear. Theref g@é&@%’?%‘gfﬁg_'qq’?@“@iﬁﬁ{%ngg'piﬁ? Hﬂgr?%‘?esztgetﬂggﬂiﬁwg%ﬁﬂﬂ?t i onal
apertures isntemedtyanEasst pbsitiofonieausiid and Bidastiittart BotleSed paiedf f er ed
in a variety of flowrates with additional or |arger apertures. The

undesi thbl e afg pebablyrdusdpdhe pipperies efdheprtificighnegle. ncl ude a rel atively

constant maxi mum : |0P@5?K ' | negative
pressure, to the g‘lrtﬁ}éﬁagi'a ”ﬁﬁ‘.‘%ﬁ‘p : eel%ggtdle%lﬁm%&%?E%’I%e)?%@d;ﬁ%%o@g repl aced
when an 25 bnesigieaperiwec Tbespertord taud batealarged esnewdipettiresmdutt be |
desirable to _have an artificial nipple that provides a variable flowrate |
esponsi ve t SPeHEEH{bUBCreRSe ik flow gF REDY Uiy A 0RYGE {7 JEISLDEAPETHIEN ¢ ne |
baby, in addpldr@tHedateRIsGdH S arhoehaaéa|@.aEhmgihqﬁqéleﬂ9ﬁﬁgaép&mré%rr_%aaing |
artificial nipples for different flow rates. The present Invention I's ;
bel i evéid to sawiapegtures is dope tadnarease thadlowy retehreceassanygesr. desfrable for the |

infant. The amount of milk a baby requires during feeding may vary by size

(growth) of the baby, appetite or nourishment.

Silicone nipples have become increasingly popular. Silicone nipples have

a propensity to easily tear. Therefore, enlarging the existing aperture, or
20 opening additional apertures is not very feasible. Consequently, silicone nipples
are offered in a variety of flow rates with additional or larger apertures.

The undesirable effects of existing artificial nipples include a relatively
constant maximum flow rate as the baby applies suction pressure, or negative
pressure, to the artificial nipple. The artificial nipple has to be replaced when an

25 increase or decrease in flow rate is desired.

It would be desirable to have an attificial nipple that provides a variable
flow rate responsive to changes in suckling, such as in negative pressure from
the baby, in addition to reducing or eliminating the need for different artificial
nipples for different flow rates. The present invention is believed to satisfy this

30 desire, among other things.



WO 2005/ 110336 PCT/ US2005/ 015773 SUVMMARY OF THE | NVENTI ON An obj ect of the
I nvention is to provide an artificial nipple that permts mlk to variably
flow therefromin response to varying breast-feeding conditions, such as
suction | exgd Seosfiss@nNOt her object of the invention is ari abl e
flow 5 rates ?n /a s? ngle artificial nipple opening wt h%ﬁ?}z}rg%ﬁb%al fication
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nost desirab ening I's sl zed T0 ac te"a | ow
rate dependi lgchllpgracbma(e)g ther amouotodfIsiunkjingrfotoey, pegssare; let@s t he sucki ng

action of the infant (neai pres xt ion of the.nipple in
fhe wouch. ot ami Rpne A o el Ese inbrtoha bty BRRndpharqtus ingi s

del i vefgy rat g.nighhe withtotiel ¢ métef dutt brinBe tdrethrSudHRA| bBSvéyfingj ﬁu:h@t‘rﬁsugrp
expand the dianeter of the opening for a greater flow rate demanded,

such as an thechippledoian ensopaningiapessre, h@lerercz;@iéehglncqnetf@rmatheﬂw St and
very flexi bl spB’ﬁBE d ﬁ{ehcgh%:qlg[ag% Qu&u%h?%ﬂ?ég%b%ﬁﬁe&%'fe& the %%B flalESnd NI S

vari abl e dil gef IFon o ppl e  openi e ohe or
nor e el ongat ad|f|d|ath|i@pleTHe a‘;?aﬁ@lduamamaﬁ&haffwgbw ibmruiohsﬂfte mpplearhéw with
respect to a,centra i s, of t | ot I‘IatJO Furt her
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di I ati ng ni ppl e openi'ng, nber and arrangement of the_openings are
of about 20 to about 45 is presently considered most deslrab!e The nipple

opening is sized to accommodate a first flow rate depending upon one or more
suckling criteria, such as the sucking action of the infant (negative pressure), the
extension of the nipple in the mouth, clamping force, and even other factors that

20 affect the delivery rate. The material defining the nipple opening is tailored to
expand the diameter of the opening for a greater flow rate when demanded, such
as an increase in one or more of the foregoing criteria. The soft and very flexible
material for the nipple described herein accommodates this variable dilation of
the nipple opening.

25 The nipple may include one or more elongated ducts. The fluid ducts may
further be offset radially with respect to a central axis of the nipple in another
variation. Further still, the end openings of the ducts can be radially offset
relative to the central axis of the ducts themselves. With respect to the concept
of a dilating nipple opening, the number and arrangement of the openings are

30 subject to wide variety, as desired.




30 subject to wide variety, as desired. -3 WO 2005/110336 PCT/ US2005/ 015773
In addition to the foregoing, it has been found, at |least as a result of the
use of the relatively | ow Duroneter nipple material referred to herein, that

ot her aspei%%mg)‘mfsgbe ni ppl e becone useful in optim zi nq,ggngﬁ@%z@#%
e r en

function of t ni ppl e and provide a useful adjustable
designing and/or 5 providing adjustnents in nipple flowrate. Specifically,

it becones possible tq. adjust,flow rate and the reaction of th lpple to
changes 1 n hegat 1 V8 2Rl ib i prehite 3 s e Blind. Rt e widF oF el e
al ternate, i nuseastithepsiatveinichWDURetDRbSle rA@erialiefertH IR EINOthaP bites _
aspects of the n'{%@{fﬁhe lf}:Fﬁ)pl s believed, as is_ set out nore detail herein,

that the | ow3Skes ke begomg Herfd! inpptimizing Fh?c@fe{ﬁg“ funstiamohthgpl e to
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this finding a I n ntrast to prior ar e axial length
of the 5ni pplpoddingsadpusimedtssindigple fibweateh Sppeificaby, tihteeddnmes pdssibdetoer i sti cs

t hrough the nj.pplke. Wthout w shi be |imted by.theor it is believed
that o r el at i S 1Burgls 258 tnetlesPldttot Reinpld R gt i, feeve argeside Bl ow | n
response to ajNangigitheduef lehGthnAems bl én tieasitwifte, IRLLAUSSatRIn WiketheMpple
Duroneter nipple material, the nipple ducts are permtted to dilate in

response to aRfriuEafianitter onrifat aspeckr ddaaniprie Itisteligvpdi a8 isiset ednni ppl e
ducts are |engpheqady hélfé‘?n,ftll\é’t"{’héi’c%v?DﬁPéfFQt‘ér Fn%'ttéﬁdl\éﬁ&\)és tHPHEY r &b df B
changeabl e i n response to 'application of negative pressure thereto because
a greatier | emjppledd chamds 33 aifenctieqdf thednegatide Ippessurd\appliedi thersto. irt view 20

possi bl e and . he desirable o design the nipple to have .a |esser or |ess
Changi ng 11 ot eldREGy s ol 8 e af rineles PbReiRe dit aEIHL 4 | o
changi ng t he ppsEidEE SoMIBS BbsiPibISRRARy b IRE Aw Shatdttertitid kitoudiidy al |y,
the effect of providing a |longer or shorter duct in the present™invention

i s expected tippleniéithaut wighing tchlee bmited by diepy.duis dieligver! thatrirelgtively omet er
o™ oo o e Yo b Wi gk ATy RagihSs PR o
pr esentisi nvemadgativé prdssdes Bécmgeatdf tire v Dutoenatepmipplednaienigl, #pphibplet i on of
negative pr eSdguucccse artehpeér?ntit(t)ef E)dd if%nteC .%%SS I%)srédtiona%plication of negative pressure to
the nipple. If the nipple ducts are lengthened, the flow rate may be relatively
lower or less changeable in response to application of negative pressure thereto
because a greater length of duct(s) is required to dilate. Accordingly, itis
20 possible and may be desirable to design the nipple to have a lesser or less
changing flow amount by providing a relatively longer duct as opposed to
changing the aperture diameter or Shore hardness of the nipple. Naturally, the
effect of providing a longer or shorter duct in the present invention is expected to
interact with the effect of providing differing Durometer nipple material and
25 providing differing diameter nipple apertures, for exémple. Another interactive
aspect of a preferred embodiment of the present invention includes elongation of
the nipple during application of negative pressure thereto and a corresponding
elongation of the ducts. The amount of elongation affects the flow characteristics
due, in part, to the change in axial duct length as well as the change in radial
30 cross sectional area.



el ongati on of the ducts. The amount of elongation affects the flow
characteristics due, in part, to the change in axial duct length as well as
the change in radial 30 cross sectional area. -4 WD 2005/110336

PCT/ US2005480 5064/ Prosds" ONe enbodi ment, the nipple incl “dFéT/fIsiéB'é/&?f'f).‘ ni ppl e
portion and an i1 ntegral nounting portlon The nounting portion nay be forned

of a material having the sane Shore A hardness as that of the nipple

portion, but in thidhe aﬁwﬂn@aﬂtthehmglerrauoae@s u‘PﬁéFy'rﬂﬁ leportiEs 8 @
material having a relatively 5 higher Shore A dness than that of the
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end to an Inr%a sﬁrbé‘t”’ﬂé?for%fttabﬁ'@eﬁtiﬁlﬁﬁ é’ontﬁiﬂ@? h&fm@@ﬁé@t of the invention
provi des a substantially solid ;WPE) being fornmed of a material having a
e may

Shore A hardness Iafammf@mﬁhgs mﬂeﬂmalpp&ﬁ ent and @duaydwplian. duct s

and/ or openi 33k BEruBAa) HEBEA I KM nERh bAn T ARTMENE, il o

t hrough the nip nost era XCendi h

t hrough t he gentenay inglusiela librizioptal passadeway.in Cobmatunicationtwith atmusbRereeed not
be a SO|Id orlﬁubstan[lall solid. The ncept of a dilating orifice is

ef fect®ve i ndRf BYRUICAL PEIFE eW@VI"bV\Prﬂ%’P{fﬁ?W? afirgt end gt horigantal] exi bility
in the area E‘é‘ééapbﬂg y &h8 0%i delcbRd el to/h .mbhsﬁbaﬁpﬁm@r@é lghe invention

provi des a bab eedi ng apparatus including a nipple ng one or nore
el ongated ducts fAwmatber aspectohthedniention pravidrsey sustantilysolid nipihbeing

oL 2Bl 2 gl AR A Sopr s B RS heb BBOHY F BEEEES.
both of radi aﬂ |hxbre:@mmﬂsbkeouuwtsiamﬂoab;benmg@ snstadar Tienipplewip2sr ¢t for of t he
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extending through the generally solid nipple portion.
Of course, the nipple need not be a solid or substantially solid. The
concept of a dilating orifice is effective in a conventional hollow design with the
appropriate flexibility in the area defining the orifice.

20 Yet another aspect of the invention provides a baby feeding apparatus
including & nipple having one or more elongated ducts formed therethrough for
conveying fluids through the nipple', and a flow augment feature. One flow
augment feature provides passage of fluids through the one or more ducts when
the nipple is one or both of radially compresséd and'axially extended. The flow

25 rate of the fluid responds to the changes in suction or negative pressure. The
flow rate of the fluid can be tailored to respond proporticnally, inversely, equally,
or somewhere along this continuum, to the negative pressure. For example, as
the infant increases suction on the artificial nipple, the duct and/or termini of the
duct dilates and the flow rate of the fluid increases. As another example, as the




flowrate of the fluid can be tailored to respond proportionally, inversely,
equally, or sonewhere along this continuum to the negative pressure. For
exanple, as the infant increases suction on the artificial nipple, the duct

and/ or terggguoofiossse duct dilates and the flow rate opet&obddises
I ncreases. As anot her exanple, as the -5 WD 2005/ 11033% 5@%%@805/015773

I nfant decreases negative pressure on the artificial nipple, the duct and/or

termni  of infentdeeteasedinegative griedstrear thewrdiftif nifpié,tRe dubi shdlectepames. The
ducts may be round in cross-section, al onﬁ1 wi th circul ar openings. The
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pressure andegikgo in decreased flow rate with |ess negative pressure. The
el ongated duct(s) in a preferred substantially soljid enbodinment appear to
react nmuch nore | AEgnifigast pRrbue of 1R Rrepertrinaniiopr ininediorm, igrconsideredl ni ppl e
with this ve r L.aks | t ! | to
engage t he S(E)c%l?é %@?@WP&'&% ng?gﬁn %%E;Bzﬁ\(ﬁ ﬁgﬁguﬁmléﬁ’fﬁnﬁﬁg&éi stal end
15 of the extetelialpepaves wmiermanipalaticey byrthehinfant in sieokling, dethnin iatrefasedi ng at

porm 18t he MPGiee 29 Wl Bresterciaaics PESsyre Eibanp g eBaSseLpB AR L hanges
in negative R8T EdhAve p?@%@uﬂe@vﬁ'@élef‘@it@ﬂ dBi()ih &l preferfdiesubsRiMtigly sdlid
conmbi nation with other features of he present invention, allows a higher
fluid flow r gmbogiment@pperaiggeact muekmere ke § mather noipelestean qey arioy art
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ar oundﬁShor eo?&:ezgxtetn?di#g 'por%\éﬁrl]n g%ao%etrrr]r?uéhartng%r rerrqir‘fjilirs]ggntnc‘:t-%)fezal':)delnéJ gte ’tfhltjeI '
breast. Unlike prior art artificial nipples, the present invention permits the fluid
flow characteristics of the nipple to respond to changes in negative pressure.
The low Durometer material of the nipple, in combination with other features of
the present invention, aliows a higher fluid flow rate at, for example, a relatively
20 ~ increased negative pressure by the infant suckling.
As will be evident herein, the most preferred durometers for the soft and
flexible nipple are considered to be in the range at or below about Shore A 5,
which would be most preferably around Shore 00 20 to 45. Even below the latter
range may be useful.
25 Another way to look at the desired result in this nipple insofar as extension
and compression under suckling, is through the elongation of the nipple material.
Materials that have appeared very useful for the elongated portion of the nipple
have shown a stress of approximately 40 psi or less at 300% elongation in a

most preferred embodiment.




25 Another way to | ook at the desired result in this nipple insofar as
extensi on and conpression under suckling, is through the elongation of the
nipple material. WMterials that have appeared very useful for the el ongated
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certain threshold negative pressure (suck), for exanple. Thus, for a
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coul d be designed thV|n rrech ms or aother fluid flow affecting
mechani st [FAFEr %Wﬂu’alqpﬁﬁ @'?9 B%t?l\éa‘?)‘?ly'ﬁﬁr”éo@JB'i?Pr REgsevie 815 a, or a

single kind of Vv MigbrRESIRG InvBhiidiithé ﬁﬁﬂ’cﬁﬂ\éjau&bfafnﬁhﬁ@pbﬂlnlgié nedd §ie;

together with other objects and advant ages W further U0nderstood in
t he details & formeed snibenvesy S@‘hﬂ@ﬂuecmaieaahdﬂscnbed wéhithe ditatingrvession, iBitnor e

araw ndS. -t ot P EEBTRISF BB ot ol Al Aub IR ERIRARE™ | k2 part
t hroughout . %&En&ﬁ%b?@éﬁﬂn&&%\ﬂﬁ@%n@ldamdrelsmcahr@e@iteﬂ@air avéiegleof one
enbodi ment of ~a nj pﬁ)l e according. t resent invention; FIG 2 is a

0
per spective Jindplorahdng areshanismybat 'f?éﬁ?"‘éﬁg'ﬁg'fﬁnﬁﬁ % according to the
present inventioNiThege, together with other objects and advantages will be further

understood in the details of the construction and operation of the invention as

15 more fully hereinafter described, reference being had to the accompanying
drawings, forming a part hereof, wherein like numerals refer to like part
throughout.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a sectional view of one embodiment of a nipple according to the
20 present invention;
FIG. 2 is a perspective view of a second embodiment of a nipple
according to the present invention;
FIGS. 3 through 5 are enlarged sectional views of various nipple duct and
opening shapes;
25 FIGS. 6 and 7 are various arrangements of certain nipple openings as
seen from the inside of the nipple;
FIG. 8 is an enlarged and partially sectional illustration of a portior} of
another nipple end having various size openings;
FIG. 9 is an enlarged top view of the embodiment of FIG. 8;
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FIGS. 3 through 5 are enlarged sectional views of various nipple duct and
openi ng shapes; 25 FIGS. 6 and 7 are various arrangenents of certain nipple
openings as seen fromthe inside of the nipple; FIG 8 is an enlarged and
partially ' illustration of a portion of anoth | d having
vari ous si ?@P@Bﬁﬂlﬁéﬁs; FIG 9 is an enlarged top view o?é'{fﬁ%ﬁgﬁqgsﬁ?nent of
FIG 8; -7 WO 2005/110336 PCT/US2005/015773 FIG 10 is a top view of an
enl arged portion pfgtficis™ B I\ﬁe\,@ 8 ibigh gm@ i on;

FIG 11 is the same top \rﬁe Eﬁ%f @g}d&lﬁﬁnthe rhe‘e'lan gﬁfssgﬁ 5

condi ti on. ShWMIfmmdménPWERRED EMBCDI MENTS FI G 1 shows an enbodi nent

of a nipple, illu neral at f ) cont ai ner, such as
a bottle or bag. %%31 g si@err@év'ﬁ@”#&dg" g@ ‘%{ﬁ}ﬁ“e\g‘ ‘?é{b?é ffelt%r i aI but in
a preferred E;omamma made of a silicone material, such as silicone rubber.

Preferably, the nipple material may be silicone, but could 10 alternatively

be other materials, such as thernoplastic elastoners (TPE s), such as

pol yi sapr ene DESCRIGTIONSOE PRERERRED EMBODIMENIS |t Wi || be noted that,
whi |l e described Tn the environnent of human infant feeding, the invention

has broader appliEm.i1oghdws anefblodingadiona.nigpleVvilgktiged behstally Bo10mgsr i nf ant s,
and so on. 15 As _shown in FIG 1, the nipple 10 is forned of two subparts

i ncl udi ng a UseiMéthaeoniginer. sych @s @ m’%ob@i‘g | Bfr‘ie nippig 1Q MAYHE made @hany her eof
for insertiog ﬁé{}ﬂ% nifterid @M a Q@%B f@‘?ﬁi g%g.beﬂe Hd’f%l% §Jbﬂr t hr ough
ch OrtTe r ox an

froman atta (not ovvn) sta erng 1n |cat|ve
terns, are chifisame rubber.wPtdferablys trecnipple rnaterlalsnaaybe sijicone heuticofildnt ) . The

Fonovetd it %Eemaa@q@E%??&f"f‘%rﬂé?teﬁﬂ%“%#cgﬁ%'eth%ﬁn%ﬁ!‘é\%ﬁ%&%%ﬁ@?eyrsiﬁ*’%d Reh as
"orthodonti cas}eFiddpsene! RRAdictiens compatipetfbphlrgingol i d*, for
it will be noted that, while described in the environment of human infant

feeding, the invention has broader application to animal feeding, providing fluids
{o non-infants, and so on.

15 As shown in FIG. 1, the nipple 10 is formed of two subparts including a
substantially solid nipple portion 12 at a proximal end thereof for insertion into an
infant's mouth and for conveying fluids therethrough from an attached bottle (not
shown). Proximal and distal, being indicative terms, are chosen here with
respect to the user (e.g., the infant). The nipple portion is a generally cylindrical

20 substantially solid body. However, it is understood that the nipple ¢an be in other
shapes such as “orthodontic” designs. The term “substantially solid”, for
purposes of the present application, is broadly defined as a range from
completely solid (i.e., including no voids or hollows except for the existence of
one or more generally narrow ducts for conveying fluid), to having a hollow

25 interior defined by sidewalls that include one or more ducts formed therethrough
where the ducts have a significantly greater longitudinal length than radial width.
As will be appreciated, there are certain functional attributes for the “solid” nipple
portion 12 of this aspect of the invention that do not require a completely solid
construct. Moreover, the nipple of this invention need not be solid at all, that
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pur poses of the present application, is broadly defined as a range from
~conpletely solid (i.e., including no voids or hollows except for the
exi stence of one or nore generally narrow ducts for conveying fluid), to

having a hgld Qs4mst eri or defined by sidewalls that i?ﬁ&%ﬁo%ﬁ%ﬁr nor e

ducts formed therethrough where the ducts have a significantly greater
| ongitudinal length than radial wdth. As will be appreciated, there are

certain functys | r & (o R ¥ ‘ ' ~this
aspect of t htgei e'?ne? ﬁéﬁaaf@éa%ﬁhé% %ﬁ\eeg%?%rdémadg'g%vgp técﬁﬁ;&é%cﬂﬁga%ggér{gt ruct.
Mor eover, thdhespibflexible maiesial meechoily benprerddedin the sseh ddfiming e hole(sato - 8 i

WO 2005/ 110336, PCT/ US2005/ 015773.  bei.n ne eferred versjion. In the first
formof the i ﬁg@%ﬁe'&%&?&) e‘é?"ﬁ@_ e?'ﬁ?’e?%fﬁé}??ggfﬂfﬁof ﬁgl;isgqu %urrr%fteri al need

only be provided iPrefefsblpthe ntkaédidlion ghidhethB s poktion 1206 Fabticaket hangf it of
the variable diameter duct and/or hole structure. Preferably, the materi al

of which t he BHrpmeterfoiaridhere 2) hardngss thatie subiiantially wishinothet rangeof akouthor e
A) hardness tjat.y b i Wig it Dk Fr%ﬁe out 20.
More prefer ab‘l{‘l&at{oﬁ%??.l ﬁ?@g{%ﬁb&}""t@@agﬂ% r%ﬁ?gﬁq&u@ar énreesbakﬁ?g? s
wi t hi n t he r dhafds @fithin the rabgaiof 8to abow\li, brwitchingtd the Shove &0GRak; adost nost
preferably in the ran of abouyt, 2 about . 45_ Below.the |latter range is
nonet hel ess ﬁrgt}ér%ﬁgrraag%f)ﬁ@ég@b&g_a PHt4R-| 53[83”3?! StBYRF Bhat the use
of the 10 phrawetekss alb@s6ndiddaBd etficatiouk e fSwill Baurdbfitbod that ie Lstest the The
ni ppl e 10 includes a second subpart or nmounting portion 14 fornmed at " a

di stal tend t HYasgologhiass than ¥eai tpsdhan abeutt’ iReidan % to a container in a
fluid- tight mann I | Y, I g nt

bl ece coud be uacy RPEDTodeda sBeab SRR RoMonio fa BARGHER
of whi ch nourd distal &bd therecofowhich is desighed tmbe dttpereitde &hh yohtainen irbafloiget er A
har dness t hat,_, be forned.of the sa or a greate ronet er haydness
Chan i ppl o 6N MgHngs. ARSTRaUAY. chimsaniencolahd e AR et PErs o Yne o
Duroneter A haednsatath e ¢i§?lﬁgdtaltﬁebbﬁtarr@a.gq*hefmét@ﬁwof%vm& %QHﬁnglog- Mor e

preferably, the material o nmounting portion 14 has a Duroneter

har dneds t hatpdriions i ist fahticated prefetatihhas@ Durometer A hardness that may be
formed of the same or a greater Durometer hardness than nipple portion 12. In
one embodiment, the mounting portion 14 has a Durometer A hardness that is
within the range of about 1 to about 100. More preferably, the material of the |
mounting portion 14 has a Durometer A hardness that is substantially within the
20 range of about 20 to about S0, or even more preferably in the range of about 70
to about 90.
The nipple portion 12 illustrated in FIG. 1 includes a plurality of ducts 16.
Any number of ducts 16 may be used, including just one. The ducts 16 are
longitudinal (axial) passageways formed in the material of the nipple 12. Each
25 duct includes an inner opening 18 in communication with an inner chamber 20 of
the nipple 10. Each duct includes an outer opening 22 that is open to the exterior
of the nipple. Fluid may flow from chamber 20, into inner openings 18, through
ducts 16 and out through outer openings 22.
A flange-like skirt or transitional member 24 extends generally radially
30 from the nipple portion 12 to an upper annular surface 26 of the mounting portion
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20 range of about 20 to about 90, or even nore preferably in the range of
about 70 to about 90. The nipple portion 12 illustrated in FIG 1 includes
a plurality of ducts 16. Any nunber of ducts 16 nay be used including j ust

one. The dughsedfdsee | ongi tudinal (axial) passageways .t .}1,
material of the nipple 12. Each 25 duct includes an |nner opem ng

comuni cation with an inner chanber 20 of the nipple 10. Each duct |ncI udes

an outer ope rdi t eﬁﬁrﬁﬁ uid may
flow from chgr#t;gp?%o, | E?%f?ﬁﬁggﬁeoi‘ggéﬁlﬁl s 18, s t?ﬁrméy%é *bgw%%iéb?lfggegﬁg out

through out ercansave Agindep 30althonghdhis icrpcasityris nok retquma@u Au lowert parb@def 24

ext ends genergll 3 per_annul ar
surface 26 oftﬁ%ﬁio"[n"g'ﬂ ﬂoﬁ%onp%r [chuﬁ‘eéfég 'Wéﬁgﬁ%ﬁ%gg / &%Béﬁd‘l‘?ﬁs 14.
The main bodygrBBv@BBHbﬁn@d)thUremwpentTl'hé [dwleryt 32 nfayroeslasticatly geforegd
concave cylinder 30, alth gh this concavi ' required. A | ower part

S o r S BrL A e oGl Db PAREGE oL S TOWRLANG PBesIn thainker Giaare PBL. 56
Wi th an innerg fn&é@%\éér Seorep d%ﬁﬁl-hgtmﬁﬁd) n thB@ohiRsr £38hta s?n%ghoy be

elastically ofe ormed 5 so as e recelve on a contai ner (not Wwn) and
wherein the isonew affaclomenBandiso dn.tted over a correspondi ng mating feature

on the container W att nd s e nipple
10 may be forned :@w '“Eﬁ‘ﬁs‘wﬂ}ﬂlbﬁ?m?%g asmg %pﬁ‘ﬁggﬁjﬁg\e q??%tﬁﬂwo or
nore parts. Ifforhwe or mdrepassedn fhlgmuSm@ﬁrmﬁtbodﬁmentntm|§pléO|0|x§ 10 formed
of two parts by a joint 40. Adhesive bonding, heat bondin chem cal

bondi ng? conthHf‘e‘#rﬁfHY%Ba”%pY Adeibhd &e'n%ﬁl\'ﬁ;bmd%weaﬁbpa ing. ¢hemmisdl nay hol d
th t 40 d of
form ng  t he botelitd: Shptect midihe, WrdSHiES RERRG &y A hEABIAPhAY ©

t wo- shot nol dihagoint 4btogetterplltewill be URiderstaod thatiatly au'mblam&thraﬁ ofsforrgimgl y
O e oo PaTIL B15e7s AAPSARA. iad DO Ei 3600 o g PpEhBiahg e
contenpl at ed. fofBRarflplet s are arranged in a triangular pattern,

15 FiG. 2 illustrates another slightly different embodiment and arrangement of
the ducts 116. The ducts 116 number six individual ducts, although any suitable
number of ducts is contemplated. The ducts are arranged in a triangular pattem,
each vertice of the triangle similarly spaced from a middle or central axis of the
nipple. Two ducts 116 comprise a set and are positioned so as to be arranged

20 axially outwardly in a line from the central axis. Other arrangements of ducts are
contemplated that effectively convey fluids through the nipple 110; this is just one
such. As discussed below, the ducts 116 may terminate with a round hole, slit,
chisel, “S"-shaped aperture or “Y"-shaped aperture (not shown), for example, or
any suitable terminal aperture shape. The termination or terminal end of each of

25 the ducts, whether a slit or other shape, may function as a valve.

tn the illustrated embodiment of FIG. 2, the nipple 110 is also formed of a
two-part construction. The nipple portion 112 again includes a substantially solid
nipple end 113, which extends to a hollow, dome-shaped body 115. The nipple
portion 112 is similar to that described above, i.e., a substantially solid nipple

30 body including a plurality of ducts 116 extending therethrough. The body 115
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each vertice of the triangle simlarly spaced froma mddle or central axis
of the nipple. Two ducts 116 conprise a set and are positioned so as to be
arranged 20 axially outwardly in a line fromthe central axis. O her

arr angenmentyo 8fosdusses are contenplated that effectivel |ds
through the nipple 110; this is just one such.. As di S?Sg@%&%’o{ﬁﬂ

ducts 116 nmay term nate with a round hol e, S|It chisel, "S"-shaped
aperture or ‘fdresbapecd RBRY thetRase P theShippR) 1 12 g @ﬁf&tsqo @follaRAY2 ot t abl e
term nal aperture shape. The term nation or term nal end of each of 25 the
ducts, whet h@”ﬁe@!ﬂgtto@rbﬁlﬁémo'@héw&) may function as a valve. In the

il lustrated enmbodigjg I |

t wo- part construct | on. sﬁléwgaﬁotl-%rvépz?(dﬁ&Pé?ﬁi@gﬁ%sﬁlﬁé B%@ég%ﬂ-'s&gs(ﬁ%t ially
solid nippl é6efodintiead amlafhhe&ﬂnndactsmieacrhhﬁd hnvenrl)loaeasgmmw{yh:@rdrydrlc‘a&i. The
ni pple _portion 1 .S simlar toth scrlbelgeF % | ,e., a

Subbt ant ! al | yeEIe GakREBinsdng shy STl R sT 2R 6. sEnaudee s

ext endi ng t hejigl Bf ougha sttbgeukody 115 -10 WO 2005/ 110336 PCT/ US2005/ 015773
flares outward fromthe base of the nipple 112 and connects to a collar 142
for connecting t &G $shews a(Gﬁ‘rb%'ﬁh@Wff ermijngs far thesiust A6 owvilleppresedat i on on a
ni ppl e end st | . ' r ducts
descri bed heré"d&&éﬂ%%@ygq enéebr alr\ﬁ?/'g@%f’d "?.ng é@gd,gﬁ@%ﬁgﬁﬁ \Bﬂégtgﬁe%egflm nati ng
in a small dIFElGEEGHdCBHdI-\ﬂEWGIQEIGFEBG 7 shows an end- view of such a

struct re. FIG 4 a chi shaped term for, the d 6, th
oppgseg si dewal | ﬁ%gg} t@\ﬂ" ‘F\séﬁ%‘:t#'rﬁr}ﬁr the ri'prelgeéiucfﬁé- t%ﬁﬁ'%\gr shown
in side viewHglingd &hissl- %e%@a"dmg’éb éﬂo‘ﬁa%ﬁ a &Iﬂd@bGOLﬁbbérdys‘?ﬂe\ﬁéIBt her

term nus structure for th | ppl e duct 16 havi ng a chi sel - shape
692a and 692t69e1ﬁ<ﬂnd9694b @efmer-itmt’maa valit@9S:give mls:letnmtu@aegqlaband 694b

defi ned V\Athl‘{& ﬁ%\ﬂ% 695 give this structure a duck-bill configuration.

Al of these ¥%® al’ 'structures in FIGS. 4-6 serve as valves for allow ng
15 f: ui dI f1 ow out Allfufehgse tehainal siplctureBin FiEHo4-8ldeyve as valvbs farrliowingy

conp Et e y r%lmd flow out through the nipple, but generally (or substantially completely in

certain structures) preventing flow back into the nipple.
Further details of the construction of a solid-type nipple of the foregoing
" type can be gleaned from co-pending application U.S. Serial No. 10/696,910 filed
October 29, 2003, which is hereby incorporated by reference, although such
20 reference is not deemed necessary in view of the disclosure already provided
herein and nature of the present invention.
In another embodiment and form of the invention shown in FIGS. 8 and 9,
the same muiti-use concept can be effected using a variety of openings in the
same nipple. In this form, openings 22a, 22b and 22¢ are provided, each with a
25 different diameter. In this version, the same flexible and soft material is used as
previously described, at least in the area defining the holes.
Turning now to FIG. 10, a nipple duct opening (aperture, terminus or hole)
is shown in a first condition, such as where fluid is to flow under a condition of a
first level of applied suck or pull of the infant. In this first condition, opening 22

30 has a diameter d’. Upon application of a second level of applied suck or pull of
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certain structures) preventing flow back into the nipple. Further details of
the construction of a solid-type nipple of the foregoing type can be

gl eaned from co-pendi ng application U S. Serial No. 10/696,910 filed

Oct ober 29, ch is hereby incorporated by refer gh such
20 referenegggs ng%m%eened necessary in view of the dls??ggﬁggggggéad
provided herein and nature of the present invention. |In another enbodlnent
and form of thej f?MQHéﬂ |§[§Iar§$189’\ﬁ'1ah’ihé; h@lev?l #ofening 28 tﬁ xpatlds'to 4s€
concept can be effected dsing a variety of openings in t sane nipple. In
this form opgaseatagdlam'ar &2&5@131@21(51)aﬂe\mpgm¢ree‘mld fiawh Thetslmfta[leﬂiblam fferent
dianeter. In this versi the sane L bl e |aI is used as
previ ously ddBe1g scgﬁeql Bg&in £gn Pﬁ'@n'gf}‘é% @?PH|"P\§°{E@B 61%s. Turni ng now
to FIG 10, a ni pmsqmiy@bb@@@ra méwmsmwm ?Qfe@diéﬁhs‘hédhﬁ’{e‘?ﬁns dftheshown in
a first condition, such as where fluid is to flow under a condition of a
first |Bvel cluchapd/oeandaprnipg todetermineathe rateraffiuid flaw dasieed: | Thys pesnids t i on,

opening 22 3 vel of

appl i ed suck%o%m@eﬁ'&dole%bg{a'%$%%%§%§%&%@@%ﬁ%|'*qehe i nf ant
that is greatoopnditbas. the first |evel, the opening 22 then expands to a
greater dianeter ' see, F 1 ore fluid f] ow The soft
flexible materi a eF Hb\élﬂi%?ewﬁ%ﬂeaﬁv\dﬁéngafiﬂwn PRENREE 6 Wall A% PBRY

di anmeter. As Qﬂ}(ﬁg [ terns
of the 5 ductd}'gn % en c?%g}r??t?\é Bidgldggtlg?rgoﬁgét dg@{g?@ %ﬁ?ﬁ&%@?“y
desired0 Thi sThmstmdts'e Qithﬁ ngemngﬁ anpd/er ducting weuld acearding!ebmbtiapted o al ong a

Var oty i oneoHyl PeniRAEld Al s MR YEG or iy or pler BTN WMV cea 1 n

a convent i ongesigRinde Odepemidtiid & bhé or Mop® backling Critehia. Fdrexbhipte, dhe Hiek-
openi ngs and/or ducting woul d accordi ngllgébe adapted to variously permt

fluid flow il ypersheciue sBewndn GlGigp caf 9é"’r’\°f§ﬁ'¢ﬁ)|nﬁqqhdf‘%tﬂf‘@%w OR&ki st ance,
SEPeneLrg oh PSR S at B AT BRI ot 111 e
15 pressure. Some would allow flow under a first pressure level, while others would
allow flow upon reaching a second level.
Thus, while the invention has been described with respect to certain
preferred embodiments, it will be understood by those of skill in the art that there
are modifications, substitutions and other changes that can be made, yet will still
20 falt within the intended scope of the invention, as set forth in the following claims.
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only upon the application of a certain or predeterm ned level, of negative 15
pressure: Sonme would allow flow under a first pressure level, while others
woul d  alwpxy ik lcpinmdRGe : reaching a second | evel. Thus, while the invention
has been described with respect to certain preferred enbodinents, it wll
be understood by those of skill in the art that there are nodifications,

substitutions; ap ];Jq,gaf@g@qbgﬁ Eh&mRhgoe made, yet will still 20 fall
wi thin the inte_nﬂreng scope o tﬁ% ’lnveﬁr\gtl[hgh, as set forth in the follow ng
claims. -12 amapleibedy hayingat legst one nipple eprnineigrmedtherrgihivuph far coawang si ng:

i ppl e body hayj : ' i ' f
omveri g i i aldRfhi8ton €8 B R SaGRERIIed ARG A REHALSY SR e,

har dness of | esgbohiald, ableesttin 20 ares prosiaste said aneringandrndreintsaidsdprle openi ng,
ond shere 1 50 SoRFELnBRT1108 FRIGRR 00, A8 b BRRECR! B SRR

pressure applie one or ongat Ct ext
t hrough sai d ni ppie body having a length to width ratio greater than one,

sai d el ongate | i | i i cation .\ ajd. nipple o j.ng.
> The ni ool &6 EorP I Saleh bt H PR e it® ReBP b o el BftiHyes
in size to provatitegreatey thap dnepyaid aloagated duditeiny ippluel afimrilgicatioh, witsaidei n
said nipple opening is sized to accormmbdate a predetermned flow rate
dependi ng upon &#Pé’g%?i’?‘?a}ge suckling criteria. 4. The nipple of Caim3,
wherein said suckling criteria is based on a range of negative pressure

gener at ed by h’sg]ﬁsuc in ction of an ipfant. 5. The nipple of Clajm.1l

Sherein sai o ni 06 UoRRAN kit wiereR g aClasteTieoaPbls oRRDIE: (pades ketth 0 6.
The ni pplggowde @raihgfidw rafaer ei n sai d el ongated ducts are offset radially with
respect to a central axis of said nipple. 7. The nipple of daim1l, wherein

el ongati on of the el ongated duct changes axial length and radial cross
sectional area of the el ongated duct.

3. The nipple of Claim 1, wherein said nipple opening is sized to accommodate a

predetermined flow rate depending upon one or more suckling criteria.

4. The nipple of Claim 3, wherein said suckling criteria is based on a range of negative

pressure generated by the sucking action of an infant.

5. The nipple of Claim 1 wherein said nipple opening dilates when subjected to

negative pressure.

6. The nipple of Claim 1, wherein said elongated ducts are offset radially with respect to

a central axis of said nipple.

7. The nipple of Claim 1, wherein elongation of the elongated duct changes axial length

and radial cross sectional area of the elongated duct.

8. The nipple of Claim 1, wherein changes in flow rates is accomplished by permitting

said opening to dilate.

9. The nipple of Claim 1, wherein changes in flow rates is accomplished by permitting

said one or more duct to elongate.
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8. The nipple of daim1l, wherein changes in flow rates is acconplished by
pernmtting said opening to dilate. 9. The nipple of daim1, wherein
¢hanges in flowrates is acconplished by permtting said one or nore duct
to elongate. -13 10. The nipple of daim1l, wherein changes in flowrates is
acconpl i shed by permtting said opening to dilate and said one or nore duct
to elongate. 11. The nipple of Caim1, wherein a majority of said nipple is

solid. 12. TiRe Teppprie of Celiri Tmwherajh ehasigss in fleyy oates B asicomalishedi yasmitigng
hol I ow. 134 oHARinGithBlifte Rhd Shid dRelor %&?ﬁét%r%%hﬁat%”e or nore elongated duct

functions as aﬁ%n?ow augnent feature le of Claim13, wherein
each of said openings is a round openi ng .15, The ni pple of Caim13,

wher ei n each qf ﬁ%'fgpﬁéﬁﬁ famm?r\ﬁh%gﬁg %9W%§dam;§f[e% dslit at a

term nus ther eof ni ppl e h each of said one or
nore ducts includes a Y- shaped slit at a termnus thereof. 17. The nipple

f dai , d. h A
about 1, at 1acte AR O EIR A uER R S ey FsEk e IRE i pt e of G ai m

1, wherein sa| d nipple end has a Shore 00 hardness of about 20 to about 45,

at least in esald eni.n The

wher ein the fiou TEAEbIS gF PR MpPesibsd e o6 miore Sirageeh whc hneloBh e 3 fopy
augment feature.

14. The nipple of Claim 13, wherein each of said openings is a round opening .

15. The nipple of Claim 13, wherein each of said one or more ducts includes a S-

shaped slit at a terminus thereof.

16. The nipple of Claim 13, wherein each of said one or more ducts includes a Y-

shaped slit at a terminus thereof.

17.  The nipple of Claim 1, wherein said nipple end has a Shore A hardness of less

than about 1, at least in an area proximate said opening.

18. The nipple of Claim 1, wherein said nipple end has a Shore C0 hardness of about

20 to about 45, at least in an area proximate said opening.

19. The nipple of Claim 1, wherein the flow rate varies in proportion to the negative

pressure.
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