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FI ELD OF THE PRESENT | NVENTI ON The present invention generally relates to
an artifiwpabowiopplre for use with a bottle for the purposasedocinesds ng,
such as an infant. BACKGROUND OF THE | NVENTI ON The nerits of breast-feeding

are well docunente unber of advant ages
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and ot her general health advantages. A list of the merits of hunman breast
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beneflts For vari ous reasons however, excl usive breast-feeding is not
BACKEROUND ORnTHE ON his woul d be where a nursi ng not her cannot

pr oduce enough breast m | k to feed her infant. In such cases, an
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different conpared to that of bottle-feeding. breast-fed babies, the
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PCT/ IB§§§'€£§7 8325 ple of this would be where & nursing mother cannot produce

enough breast milk to feed her infant. In such cases, an artificial feed may be 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, it is
conventional that a bottle provided with an artificial nipple is used to feed the infant.
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 bottle-fed babies
is often considered to be more piston-like or a squeezing motion. In order to stop
the abundant flow of milk from a bottle with an artificial nipple having a large hole in
the end, infants might be forced to hold the tongue up against the hole of the nipple
to prevent the formula from gushing forth. This abnormal activity of the tongue is
referred to as tongue thrust or deviate swallow. When breast-fed babies are not
sucking or swallowing, they may rest with the nipple moderately indented by the
tongue, while bottle-fed babies rest with the teat expanded, i.e., indenting the



tongue. The di fferences between the tongue novenents and rest position of
the tongue and breast-fed and bottl e-fed babies are probably due to the
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SUMMARY OF THE INVENTION

An object of the invention is to provide an artificial nipple that is made of a
material that minimally impacts infant oral development. Another object of the
invention is to provide an artificial nipple that permits milk to flow therefrom at typical
breast-feeding suction levels. Yet another object of the invention is to provide an
artificial nipple that does not permit milk to flow through or substantially stops that
flow when compressed, or constricted radially through elongation. Still yet another
object of the invention is to provide an artificial nipple that is positioned in the oral
cavity in a similar fashion as that of a mother's nipple. Another object of the
invention is to provide an artificial nipple that permits milk or other fluids to flow

therefrom in a manner and rate similar to that of a mother's nipple.



encourage a suck/swal |l ow breathe pattern simlar to that of natural
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For ngadmé ro?'é D—\r ﬁgr%%ess as that of the nipple portion, but in this embodiment, the
mounting portion may be formed of a material having a relatively higher Shore A
hardness to that of the nipple portion. This provides a more rigid structure for
attachment to a container, for instance.

In another form, the nipple may include a nipple end and a body portion. The
body portion may include a vent formed therethrough, or multiple vents. The vent
may include a horizontal passageway in communication with atmosphere, and a
vertical passageway in communication at a first end to the horizontal passageway
and at a second end to an inner chamber of the nipple.

Another aspect of the invention provides a baby feeding apparatus including
a substantially solid nipple being formed of a material having a Shore A hardness of
less than about 10, and one or more ducts at or near the nipple tip for conveying
fluids through the nipple, and most preferably extending through the generally solid
nipple portion.

Yet another aspect of the invention provides a baby feeding apparatus

including a substantially solid nipple having one or more ducts formed therethrough
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Shore A hardness of |ess than about 10, and an_extendi n’%g portion sized and

shap#hfnes tgde insertable into the mouth of a nursing infant. The extending portion
includes a proximal portion and a base portion and one or more ducts through the
solid nipple portion from the proximal portion to the base portion. The base portion
has a radial flange extending outwardly therefrom, and a container attachment
portion formed to be unitary with the nipple portion. The container attachment
portion is generally cylindrical, and has a first end connected to the radial flange and
a second end. The second end includes an internal groove formed about an internal
periphery thereof. The internal groove is sized and shaped so as to be removably
attachable to a container having a matching thread (although this mating thread and
groove arrangement could be reversed).

Yet another aspect of the present invention provides an integral nursing

nipple including a substantially solid nipple formed of a material having a Shore A
hardness of less than about 10, and an extending portion sized and shaped to be
insertable into the mouth of a nursing infant. The extending portion includes one or
more ducts extending therethrough for conveying fluids, and a base portion. A

container attachment portion is attached to the base portion. The container
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also is believed to engage the soft area surrounding and extending outwardly from

the distal end of the extending portion in a manner much more reminiscent of
feeding at the breast. Furthermore, and unlike many prior art artificial nipples, the
present invention permits the fluid flow characteristics of the nipple to respond to
changes in vacuum. lt is believed that the low Durometer material of the nipple,
possibly in combination with other features of the present invention, can be tailored
to allow a higher fluid flow rate at a relatively increased vacuum (by the infant).

As will be evident herein, the most preferred durometers 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.

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.
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FIG. 3 is a perspective view of a second embodiment of an integral nipple
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according to the present invention;

FIG. 4 is a top perspective view of the collar portion of the nipple of FIG. 3;

FIG. 5 is a bottom perspective view of the coliar portion of FiG. 4;

FIG. 6 is an enlarged and partially sectional illustration of a portion of the
nipple of FIG. 3;

FIG. 7 is an enlarged and patrtially sectional illustration of another portion of
the nipple of FIG. 3;

FIG. 8 is an enlarged bottom perspective view of the nipple of FIG. 3;

FIG. 9 is a perspective view of a third embodiment of an integral nipple
according to the present invention;

FIG. 10 is a sectional view of a fourth embodiment of a nipple according to
the present invention;

FIG. 11 is an enlarged partial sectionat view of a mounting portion of the
nipple of FIG. 10;

FIG. 11A is a partial cut-away perspective view showing the vent of FIG.11;

FIG. 12 is a bottom view of one embodiment of an arrangement of fluid ducts

according to the present invention;
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embodiment of a reinforcing element to be embedded in the nipple;
FIG. 22 is a cross-sectional view looking along the long axis of another
embodiment of a reinforcing element to be embedded in the nipple, where both the
interior and exterior of the element have been modified from a smooth circle; and
FIG. 23 is a view looking from the bottom up toward the top (proximal end) of
another embodiment of a nipple having an internal web-type reinforcement member
similar to that of FIG. 20.

DESCRIPTION OF PREFERRED EMBODIMENTS

FIG. 1 shows an embodiment of a nipple, illustrated generally at 10, for use
with a container, such as a bottle or bag. The nipple 10 may be made of any
suitable material, but in a preferred form is made of a silicone material, such as 5
silicone rubber. Preferably, the nipple material may be silicone, but could
alternatively be other materials, such as thermoplastic elastomers (TPE's), such as
polyisoprene, and others compatible for nursing.

It will be noted that, while described in the environment of human infant feed,
the invention has broader application to animal feeding, providing fiuids to 10 non-
infants, and so on.



suitable material, but in a preferred formis nmade of a silicone material,
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in the range of about 20 to about 45. Below the latter range is nonetheless also
considered efficacious. It will be understood that the use of the phraseology “less
than x” or “less than about x” includes x.

The nipple 10 includes a second subpart or mounting portion 14 formed at a
distal end thereof, which is designed to be attachable to a container in a fluidtight
manner. Alternatively, a secondary collar or like attachment piece could be used to
attach the nipple 10 to the container. The material of which mounting portion 14 is
fabricated preferably has a 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 range of about 20 to about 90,

or even more preferably in the range of about 70 to about 90.
The nipple portion 12 illustrated in FIGS. 1 and 2 include 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 duct



attach the nipple 10 to the container. The material of which nounting
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together. It will be understood that any suitable method of forming the nipple 10 may
be employed, such as molding, casting, or two-shot molding, for example.

FIG. 2 illustrates one embodiment of an arrangement of the ducts 16. The
ducts 16 number six individual ducts, although any suitable number of ducts is
contemplated. The ducts are arranged in a triangular pattern, each vertice of the
triangle similarly spaced from a middle or central axis of the nipple. Two ducts 16
comprise a set and are positioned so as to be arranged axially outwardly in a line
from the central axis. Other arrangements of ducts are contemplated that effectively
convey fluids through the nipple 10; this is just one such. As discussed above, the
ducts 16 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 of the ducts, whether a slit or other shape, may function as a valve.

FIG. 3 shows another embodiment of the present invention. In the illustrated
embodiment, the nipple 110 is formed of a two-part construction. The nipple portion
112 includes a substantially solid nipple end 113, which extends to a hollow, dome-
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In particular, a lower end 158 of the nipple body 115 is positioned by molding,

casting or the like so as to be intermingled or extended through the openings 152 of
the mounting ring 146. As a result, a lowermost surface 160 (and see FIG. 8) is
created on the lower end 158, which is oriented downwardly and positioned so as to
sealingly engage a corresponding surface of a nursing bottle, container or the like.

A vent 162 is shown in FIG. 7, for instance. As noted, the lower end 158 of
the body 115 is joined to the collar 142. A horizontal passageway 164 is formed
through the sidewall material of the nipple body 115. The passageway 164 is open
to atmosphere at an outside end, and communicates at an inside end with a vertical
passageway or air inlet 166 (FIG. 8). The vertical passageway 166 is in
communication with inner chamber 120 of the nipple body 115.

FIG. 8 shows the nipple described in FIG. 3 from a bottom perspective view.
The vertical passageway 166 is open to the inner chamber 120. Also, the sealing
surface 160 is shown generally at a position whereby the nipple portion 112 joins
the collar 142.

10



the present invention details the attachnment of the nipple body 115 and
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The nirﬁ)ﬁl e 310 may be forned of two subparts including a substantially

sol i & bl e portion 312 at an upper or proximal end thereof for insertion
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(or Shore A) hardness that is substantially within the previously described preferred
range. Of course, other shapes besides cylindrical can be used, such as
orthodontic-type nipples, and so forth.

The nipple portion 312 includes a plurality of ducts 316 (see FIG. 12). The
ducts 316 are longitudinal (axial) passageways formed in the material of the nipple
312. Each duct includes an inner opening 318 in communication with an inner
chamber 320 of the nipple 310. Each duct 316 includes an outer opening 322 that is
open to the exterior of the nipple. The ducts 316 may be arranged as shown in FIG.
2 or, in the alternate as shown in FIG. 12, or any suitable effective arrangement
which takes into account the nipple 312 material and other factors such as the
length of the ducts through the nipple, and the amount of flow through desired.

During use, fluid may flow from chamber 320, into inner openings 318,
through ducts 316 and out through outer openings 322. In an alternate embodiment,
the outer openings 322 may include valve devices (not shown in this version, but

see, for instance, FIGS. 16A-16C and related discussion thereof).
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and a lower or distal end including a nounting portion 314 for attachnent
to the container, The nipple portion 312 is a generally cylindrical and
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and 11, the second subpart, or nmopunting poriion 314 extends from and is
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positioned radially inboard from a generally horizontal land 380, which, with inner
wall 382, define a generally open channel 384 for sealingly engaging with a
container such as a top of a bottle (not shown). The inner wall 382 may be provided
with a thread feature 386 to engage a corresponding feature on the container. The
thread feature 386 may be a single raised thread as shown, or any suitable
numbers of threads for engagement with the container. Furthermore, the horizontal
land 380 and inner lip may include a channel 381a and 381b formed therein which
functions as a vent.

Channel 381a and 381b is also shown in FIG. 11A. It has a radial part 381a

that extends across the land 380 from the inner sidewall 382 to the inner lip 378.
While inner lip 378 is relatively thin in its radial dimension, channel part 381b is
nonetheless formed therein on its outboard facing side and mates with the inside
wall of the bottle. This vent structure 281b does not appreciably change whether the
nipple is screwed on with a small or a larger force. Radial channel part 381a is deep

enough that it can be compressed without affecting venting.
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contai ner. The nipple portion 312 extends into a dome-like structure to
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af f éetaining viegt3gRyis hed inplage At tessd sy p \3shead BE240med ahtheddime- | i ke

; . I . . _
b ariEh 8 EhednPE isiEh 314, 188 rig S barl A AREBESIT B 59k O"E enas 1o
t he codetiito indivaied fedlkurerafahe wigple 3tlReslichnas ivhens anetialityaf tipples st ops at

the bottom of t skirt 370, The flexjbility of the njpple 310 and its
gen@tr%?"é%‘t%l?i'%ﬁ%?@trﬁ?@eéaﬂpwtrﬁt&sv B‘éh%‘%ﬁst ?Wﬁ?fgﬁ %‘@ri nthis sinple
man ; M | r ydm,gbe f | gid plastic, may be
pos:aﬁegﬁ@tééﬁa%lhpﬁﬁg{%ut eragg%Pie%ﬁ%rgﬂru?facé d??;ézgagsrfé.t he nmounting portion
314. The In ¢hiaiillhistpted eagpbod@dsemte the pipples3 1 s foomedifram pipplé portBIM over the

oA 38 Porkgi B by AR AL eSS Bl g, f eai e 36
out wheHival\WoRdikeicasting braRg dultiisieehethodts unite the two. Again, the mold

in which the present invention is molded may be sandblasted in order to produce a

heavy matte finish on the nipple. In this manner, friction is reduced when screwing

the nipple onto a container. This is particularly advantageous in a mounting portion

made of silicone rubber or similar elastomer.

Turning to FIG. 13, another embodiment of the present invention is shown to
illustrate a set of dimensions of a preferred nipple. It will be understood that the
dimensions, lengths, widths, radii, and so on as provided herein are changeable
according to a number of variables related to the material used to form the nipple,
the intended end user, manufacturing, flow and other factors. The provided
dimensions are intended to illustrate a preferred embodiment and are not intended
to be limiting. Structurally and dimensionally, the nipple 410 shown in FIG. 13 is
similar to that shown in FIG. 10, and therefore these dimensions may be beneficially

" applied to the nipple shown and described in FIG. 10, for example, as well as other
embodiments.

As above, the nipple 410 includes a nipple portion 412 and a mounting
portion 414. Preferably, the nipple portion 412 is made of a platinum cured or similar
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retaining ring 388 is held in place at least in part by a bead 392 forned
at the rim section 394 of nounting portion 314. The ring 388 can

advant agewo=byr/does2col or coded to indicate a feature of pcmaseeoppb®1812,
such as where a plurality of nipples are available in different shapes,

f1 ov; c?&rf‘esrubﬁgf ﬁQ@@?O%‘?ﬂaFé’Afr%rr&ﬁ‘ess%ﬁ g raﬁ¢é§ B ﬁ‘?fiﬁx{ n@lg:d % fﬁé’" may be

used I des co cour se nth ment, the
ni ppmlpptélmbrtnen #d2nafdthé mippledp flhaspr insertableldxialiengthuwftabogt @8mimoa 314 by

o AU R« ReSbe SRRy« FASe RS L 19,0
| nvegidihfg 'lrﬁaﬁpﬁﬁ9%l§@ms@ﬁ mardst tﬁétrﬁﬁbléflh% fledt tﬁé’ﬁ&rt Q@qﬁﬁ‘\ & nipgRvy matte

finish on he nlpp hi s manner, friction is reduced when screvmng
t he porppn é1aram'i madcais@ime@rt SOThe oF ege@aﬂtqf the akll’fy47éh\]'é1l¢tca@é@ﬂ1!§ngﬂ1 a

rr a o9 e bl ROl ot e RE dateeTiar the e, FPSBHRbIy ™ ™0 1

|11 usitthittearisitict afda isehrRies the iergaaed nifpks p@dld”ml émi the buntihd bese under st ood
that, the dinensions, lengths, widths, radii, SO On_as_provi ded herein

ar e ievgRglignihat of e peaaky of B\eamﬁth%ehksﬁh@&#qrmt%nm@tt&f the ket mat eri al
usedyt q) Fe%réﬂétg%Qbﬂale%r&geagggdi meelxagﬁg] end user, manufacturing, flow and

ot her ctor | MENSI ONsS are |ntended toillustrate a
pr ef er r edTartodi 4@21tfoaneldmmmppierpcahdemzusfdnméd by Bi21g8 nBnrpicirural | y and
di nensi cfnall , the nipple 410 shown.in o that shown in

FI G @ MPldIRg FrocRsSHeP Péaigwén ew;%irﬁi'w ebéSﬁ%&Q'@“@%Mﬂy ©applied to the
ni pph%te?m%@adctdmrsl P ninnn [didtned?. Thée B8 HR) Borehattdre @gctot her

enbodi nent s. above, the nipple 410 includes a nipple portion 412 and a
mound2zg portlon 414. Preferably, the nipple portion 412 is made of a

S i cone Tk RinGiHsEh 418 e mRde ot BRCHe, miarEr PaRhic Bhbl Aol

i ndi gdadss dh80. The Blepicksd étrib@d#ﬂ@ntﬁdlfféﬂsefrdrhﬁﬁét%ﬁbw eI 0, ger t abl e
axi al length of about 23 nm reater diameter of 13.5 mmand a | esser

dlh an@ﬁérarbﬂmlltﬂlaBp%ﬁiﬁhQﬂIE' @hmlﬁﬁ '%fﬂfmﬁdr@mﬁftﬁﬂmqwmﬁl%t'%i@’rq nore of
the QARG AdiPthoh Shbwhi'8 d ! find 388 THedlidf BPLR mBBﬁflﬁé)Pgﬁré)f\h%Qg?Q?y al so

I nsert ven al ' e overa he ni ppl e
por t 486 rms. Gih&r feamtures offthib nigplaare the sametdsethbbexdebctibed; ananskt out
extensibility of this transition area between the el ongated ni pple portion

and "dGmdlnti ng base,
Turning to FIG. 14, the nipple portion 512 includes a duct 522 with a modified

terminal aperture 591. The cylindrical duct is 1.1 mm in diameter. The terminal
aperture 591 is round in cross section and 0.15 mm in diameter.

The nipple portion 612 depicted in FIG. 15 has another embodiment of a
modified terminal aperture or terminus 691, which is chisel shaped to provide a slit-
shaped opening. In this manner, the terminal aperture 691 may beneficially function
to prohibit unintended flow through the nipple and other beneficial flow
characteristics.

FIG. 16A shows another variation on a nipple end structure wherein the duct
16 (or indeed any of the other ducts described herein) has a generally cylindrical
internal cavity terminating in a small diameter outlet 692. FIG. 17B shows an end-
view of such a structure.

FI1G. 16B shows a chisel-shaped terminus for the duct 16, with opposed
sidewalls 692a and 692b which end in a slit 693, the latter shown in end-view in
FIG.17A.
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Is very like that of the areola of the nother. Like the el ongated nipple
itself, the skirt 470 area stretches and elongated in the nonth. The duct
422, formed 20r/00b27ni ppl e portion 412 is formed by a 21p8Truse@en2somo a

nol di ng process using platinumcured silicone rubber as the nol ded nipple

mat eri al fl(ET%elﬁg& f%ﬁoﬂ%rjc IOﬁ’ﬂ%fﬂ'ugfu?g%a%efnﬁgﬁé%‘u@%bﬁ %8 than one

duct he "nd I'ng por I's ma I"cone " ru havi ng a

ShorhavAng h@hdeesﬁap@é 682a aﬁdessmpemmﬂy ireaiatitlb 9RO utbidaie sRichvaliseddat shown in
an ann 6§5ré)|erl pheral chanpel 498 i?gfor med about the
t

murﬁﬂ%@Q%ﬁi?ﬁ"}ﬁ? Wighing we M@ this styuetyee 2 oill gogfiguratigy. 388) . The

wi dt h of f of this
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] d d d Th
tor TiRgle. B0y substar bl EPfrristey I Serhifirdsitas) PeSVERIY i amoter

The fRjwphék i8S tHeomppfe? depicted in FIG 15 has another enbodi ment of a
nodi fied term nal aperture or termnus 691, which is chisel shaped to
prOV| de &6 i1B-shomspttl apdhenembpdimentof aararéficiat nigplecaegardingdpdhe ur e 691

BRGSO, WS R b sy g
var i gintaineyBueh asmpﬂ)@ttlerml iy Wetintiee abeve—destlﬁiﬁecduzampm (e nipplkeed any of

t he ot her ducts de cribed herein) has a generall l.indrica I nt er nal
cavim;p W@V%QHHW%& ARY gudakle Materiabiyt "bgtﬂ"%fle" or I'@Emeidﬁ_%o'!s%ows an end-

Vi e r shows a chi sel -shaped term nus for the
du c¥§" é)né%gﬁ?ﬁgﬁfgggg?% e ﬁv(\agulbéggwa and 692b which end in a slit 693, the

| att er shidhennippleefid maqvbe fornfed®@fiwe. geheralparioTs,0Esraly a

PCT|U2 16/ 1125111 t th t t t f th
i pDSHHTER BT APBIPUGORA gt & ERPees SRx e s naHP380b ending | n &
sl i tin&Sden Wb%ﬁhf&rﬁ'éfﬂﬁa\@{w aﬁwcﬁ%%on@é‘ﬂn@%@s%éfé‘tﬁﬂ)ught%rﬂ gh wel | 695 give

this structure a duck-bill configuration. Al of these term nal structures
i n AtEshed gonteder (anﬂshm@band kdowaperdigtal end including a mounting

portion 714 for attachment to the container.

The nipple portion 712 is preferably a generally cylindrical and substantially
solid body. The material of which the nipple portion 712 is preferably fabricated is of
a low Durometer A (or Shore A) hardness in the preferred range of about 0 to 45. Of
course, other shapes besides cylindrical can be used, such as orthodontic-type
nipples, and so forth.

The nipple portion 712 includes a plurality of ducts 716. The ducts 716 are
longitudinal (axial) passageways formed in the material of the nipple 710. Each
duct includes an inner opening 718 in communication with an inner chamber 720 of
the nipple 710. Each duct 716 includes an outer opening 722 that is open to the
exterior of the nipple 710. The ducts 716 may be arranged as shown or, in the
alternate, any suitable effective arrangement.

An embodiment of a reinforcing member 725 is disposed in the nipple 710.
The reinforcing member 725 is positioned in the nipple 710 and oriented axially
about the ducts 716 in a close, but spaced configuration. Structurally, the reinforcing
member 725 may be a number of configurations. The reinforcing member 725

shown includes an open, hollow cylinder or sheath of material.
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end structure of FIG 1A, serve as valves for allowing fluid fl ow out
through the nipple, but generally (or substantially conpletely in certain
structur esp2peeeen2ti ng flow back into the nipple. FlG pt8/usbavs2mt0 | |

anot her enbodi nent of an artificial nipple according to the present

I nventi ORs T ol Il ral.l t, 7 | & 0 ptended for use
wth a g@ﬁt‘&?‘%ét &]%S%Mb'ggﬁgh{)eg‘ﬁ%e@ﬁﬁg&g@'q Wl'?%esoigoegt descri bed

examxhaple tthe reinfyrcing Mémbary 25emande clinaoal Swovebbefibrdi@ makh, but in a
preferred formis na a silicone material, such as silicone rubber.

[ de of \ :
The kRitissh intoracaesirands of materty, RABUFHEPSI helisat isaial rikhaas andan
sub ' | i Walo]| rdu % _ r | nd t her eof
for %}?ér%ée%tﬂloﬁnrﬁl P g rggﬁ@’n\ﬁgﬁﬁ st'sHa%gf %S%%S?%l?é%g%gy [ %rgérﬁ{(%‘i“?sbl%her et hr ough
f r oshape. B¢ seihfedcing mernber 72Honay bxtenyl sdorth the length offthdiditcdd 7¢8d i ncl udi ng

a mountin rtion, 714 for .attachpent to the container. The nipple portion
712 olréﬁopﬂ%"l’ gBﬁmr&of&hsiq&qtﬁﬂfgh% HPtdri cal and substantially solid body.
The rraternh@Im@étraaed%infd?einglrﬁemepgaslrﬁay Eé%vdv%n%cﬂit@étépbir/n BR fgrated is of

a |l ow Duroneter A (or Shore A) hardness 1n the preferred range of about 0
t o #3ample. Neumeyen exaaiples apysbe s dses§ pgtinumcuced siigon bavingeal, such as

ol urd g Sicn BBl i R sl bihig maFloP el Ele ndliodiN Zpassagevays
f or etk eémbolimenttieciuaés afDidendgteppl of abbit 56ach  duct incl udes an inner
opening 718 in caomuni cation with an inner chanber 720 of the nipple 710.

Each duct'"eIEppifcl1d@sy de formed Rypemmeddingoadhnsive kopgdian, heat he exteri or
o LBRaMAPBhEmIcH boffifig el tng dPafP¥uREIEMANEE T 8RS MY Rudboridhs! N

al t ernat any suita Ve -ar rangeénen a
r ei fhermoldgnvehitle the/gfesient diveptise s molddtemay i@ sartitlasted e ordgrrtbor ci ng

B4 s PaPE TR 8 B B oS b
rei m&flﬁﬂnggporﬂ@ﬁfﬁ%de@f’%iﬁwheb@lbﬁeﬂHF‘JQ@r‘iiléPfelé?sQ&fnbﬂur ations. The reinforcing

menber 72 shown includes an open, hollow cylinder or sheath of material.
15 WO 2067561422 amRC9BIshowareextiesan,1which whenaserted inthea nigple or ci ng

gggt()ﬁé?/ Eﬁ(g @y ﬁuﬁ§p$@s¥%9 a\?{%{pzﬁltcmsgo{;qie%rp%g'i%zm%?rle%fo}c?neg ﬁqeeimrgeorr cing menber
includes a smooth cylindrical outer surface 827 and an inside surface 829 including
a plurality of helical ribs 831. Of course, while five ribs 831 are shown, other
numbers of ribs may be used. The ribs 831 may be non-helical. In this embodiment,
the reinforcing member 825 is positioned in a nipple such that all of the ducts pass
through the interior of the reinforcing member. Other examples include ducts
passing outside of the reinforcing member. -

FIG. 20 shows an alternate embodiment of a reinforcing member 925
wherein the cross sectional shape of the member is generally star-shaped with five
radiating arms or walls 933. Ducts 916 of the nipple (not shown) are interposed
between adjacent walls 933. One embodiment of the invention includes ducts 916A
formed closely adjacent the walls 933 and another embodiment of the invention is
shown wherein the ducts 916B are formed near or outboard of the terminus of the
walls. In this example of the invention, the reinforcing member 925 is positioned
along the central axis of the nipple.

FIG. 21 shows yet another embodiment of a reinforcing member 1025 which
generally takes the form of a wheel with spokes. The outer surface 1027 may be a
smooth cylinder, which surrounds a central hub 1035. Connecting the hub 1035 and
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knitted, interlaced strands of material, porous, strips, helical, spiral
ri bbed, and in cross section nay be round, wheel -shaped, spoke-shaped,
ri bbed orwengormwsi2abl e shape. The reinforci ng menber 726Trasgocext®na al ong
the length of the ducts 716 or along a portion of the length of the ducts.

Th 7 b I I f
exardy 6" SRS 9o 4tk i Ee B MHikef i AR KB R LY Con having &
r el athevethetweeahBuctdl M@ bR forived if like BippleHitENE iNthe Ehannals 108, ni ppl e
portion 712. One enbodi nent includes a Duroneter A of about 50. The nipple
710 may bBEIG-R%ehowy adsintercemant raembsr §82psimailatdo tm§mb0&rmanhg cheni cal
bond Th
ol o A E]G PR anB N0 AR o homat o5 IEotdIahy SRR, | or'Ger
to gylinducal s;hd;mdlgpomd o & nmptkhportimmefl 1 pfpdl eippléiBudts 1ddbtareul arl y

o et thiaugh Meg PR polget Thia e ts GrRreT IR ReTIbe: 11 88er t o (nto a
Ni pPireridrIvgichl fbs 1331 %k@ﬁrh@&ﬁo@%é‘m%ﬂe@ﬁﬁé'r@i%fd?%@??férnt gembdihe

reinforcing menber includes a snmooth cylindrical outer surface 827 and an
i nsi §82% Jrktader Balacal ribs ddBA@re forpred an ithe outsideedi ihel reinforceg®mt OF cour se,
mhllﬁﬁbhb§11 s 831 are shown, other nunbers of ribs nay be used. The ribs

831 “helical. In this enbodi ment, the reinforcing nmenber 825 is
posi ti onepiG.RRshoWS laehtioph vidabf alnippé ot ben@lueﬂng théenbddifmeng bf she
interior of the reinforcing nenber. her exanpl es include ducts passing

out S;qy@‘omlng memaen®ed éhﬂ‘dnr'r%ﬁﬁétﬂon W kG.29. Jﬁ@v@t@ﬁn geeliamBi4 obfisodi nent  of
h nb
" GhBbRY £10' SR stan MOBLEI Y ek difons bein liABeials TPI0T ¢

of t9&3 of {hal mlr(fnmlnghmmbemZﬁ.l nt er posed between adjacent walls 933. One

enbodinen of th nvention includes ducts 916A forned closely adj acent
the wal | s &%?df‘ﬁ%ﬁ’ m&:)%rhpeggnq%w RyesREB O C8Malhown wherein the

ductﬁre%f@& aﬁﬁoJo%gﬁt% SR bTurRrB88E Bydhobbef LRI BisaRindtiferdal |'s. |1

this exanpl e of the Invention, rei nforcing nenb I'S positioned
al ongretmedifications, subis§tudibns Ia@dmtlp@n marge&thaucmhbwgnm Mmllhetnll @&fibodi nent

i ¢ noBhdhg efileraRe ol Priotnid iRt LR BN RS Wi cn

surrounds a central hub 1035. Cbnnecting the hub 1035 and 16
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WO 2007/ 016427 PCTIUS211116/ 112511111 outer surface 1027 are a number of
spokes 1033 whi ch define channels 1037 therebetween, Ducts 1016 are
formed in the nipple material in the channels 1037. FIG 22 shows a

rei nforcenent nenber 1125 simlar to the enbodi nent shown in FIG 19A and
19B. The reinforcenent nenber 1125 is generally a hollow, cylindrical
shape disposed in a nipple portion 1112 of a nipple. Ducts 1116 are
formed through the nipple portion 1112 inside the reinforcenent nenber
1125. Interior helical ribs 1131 are formed on the inside of the

rei nforcenent nenber 1125. Exterior helical ribs 1139 are forned on the
out si de Ofwﬁﬁ%éﬁ%ﬂf @rcenment nenber 1125. FIG 23 shows a bottom view of
a nipple 910 inc I ng the enbodi nent of a reinforcing nmenber 925 shown
in section in HtG QB“WW%@dBﬁ?@%ﬂ@@%@@?ﬂﬁmgl4 of the nipple 910 is shown
wherei n the duct subidthhtislly esolid ippleOinaakirge b en natk aloets tfonved! ﬂﬂereﬁhﬂﬁgmffort he

ospect 1 o elBpa s ool i il s bafe oS PR pAfiReRRTn BB,
of SKill i mmsedus ohFuidstivatar 486rcse oRmEra g FhEREs wre%%%ﬁrﬁmwr?@eahd ot her

changes t habeGahs BR JRES 10 YiRks Yebter i udnbdtudfnal |bngtwhbrhraa|at\hathl adendpebraappe
of the invention s, cl ai ned

What
T: 1 hn PABPOdEORE o DT CaisnR e b Dl obf ol Ve
ni ppl e including one or nore ducts formed therethrough for conveying
fluids through saidrpd nﬂa@ of Tt 1 HRRNIPE sak® teiorbiRg hithlbk¥r BXRKEBIS iakh§ 2SO as
to prevent assage of ui ds through said one or nore ducts when so
conpressedonﬁmﬁP%gﬂssald one or nore ducts are at least 10 tinmes greater
in longitudinal |ength ghan radial width; and a reinforcing nenber

di sposed in sai SOI‘I‘I’I((,}i 1?%19%* glalﬁnfjwﬂélrbiﬁmeelqpp@(ﬁﬁlé gh(ﬁg af%%%sé&lés‘g'ﬂqanone or

nore ducts. a@yﬁ I'n said rel nforcing
ext ensi bl eabﬁubfh@ fﬁld satsh Eainfareing: alemig i magle of (e Matepal| kavigp %9@?*&{ Qaw‘%m n
the nipple has a Shore A hardness of |ess than about 10, and said

reinforcing menber ITE mgf% ccﬁfcl nP’iNﬁérel thQﬁX) l@gncﬁ’uo@E %Iahlﬁlralt?%'% %Utﬁé aid 4.

The nipple of claim reln e nipplein es a uct
sai d rei nf tinforg! mmﬁmbﬂﬁéqelnbévml@“ta[lf!)(!?@fa"hﬁﬂ'n@'@ﬁ'e'ﬁéP@Bﬁ &gif |r¢1lafprp@@umerrﬁers hape,

sai d relnfgﬂgbﬂgmqgﬁbﬁas surroundi ng sai d ducts.

5, The nipple of claim 3 wherein said nipple has a unitary nipple portion and a
mounting portion, said mounting portion being adapted for use in attaching said nipple, said
mounting portion being formed of a material of a greater Shore A hardness than that of the

nipple portion.

6. The nipple of ‘claim 4 wherein said reinforcing member has a continuous solid
sidewall,

7. The nipple of claim 4 wherein said reinforcing member is made of an open mesh
material.

8. The nipple of claim 4 wherein said reinforcing member is formed of an open

mesh and is embedded within said nipple.

9. The nipple of claim 1 wherein said reinforcing member is embedded in a soft
material defining an elongated portion of said nipple, said reinforcing member having a greater

resistance to a tearing force than said soft nipple material.
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5. The nipple of claim3 wherein said nipple has a unitary nipple portion
and a nounting portion, said nounting portion being adapted for use in

att achi ngwveanar/csqpl e, said nounting portion being formed/ustooa/oemieri al of
a greater Shore A hardness than that of the nipple portion. 6. The nipple
of claim4 wherein said reinforcing nenber has a continuoys, solid

o deval I 16 hR SRR heclain Y STHATSMFERETiNORIes FEPTPSH of HEPWaRBEH i s made
of q?ﬂgggm,&ﬂm@ﬁcgpterial. 8. The nipple of claim4 wherein said
reinforcing menber is forned of an open nesh and is enbedded within said

nipple. 9. The nipple of claim| wherein said reinforcing nmenber is
enbedded 1h &hediipplensdh elaial 1@ evhereiny saidl eginipgeingdmesragrosuseunds @ ni ppl e,
sai i1 i | AG: Bni ater resistance to a tearing force
thag"'g‘%" gk 'f&%ifpp A ﬁ‘é&@'ﬁ SHNEPES 5007/ 016427 PCTI US211116/ 112511111
10. The nipple of claim9 wherein said reinforcing nenber is tubular and
gener al | ytzyThadnipplel of laimTh€® mvhzptia sdidchippie Haswheplkiralitg aofdduetsnf or ci ng

B N

t her Qithbakald s Feifidrding $hé¥h@eei Ng menber is located in said nipple with
said ducts outboard to said reinforcing nenber. 13. The nipple of claim10

wherein sai d_reinforcing nenber has a spiral - shaped rib structure fornmed
t her eon. 13, Theaipplemfeclaim clGiwherginwerid eieinfeding member hesua espirgl-a hel i x.

15.esﬁ)ag)rerairgé)gtz%ﬁgreqo%?gjtﬁeygb _ei n said rib structure is formed on an

ext r el ntorcrng nber. 16. The ni pple of claim 13 wherein
said rib structure is forned on an interior of said reinforcing nenber.
17. The nt4plte nipple efi claifrd 1 dtveherein sad dibrstiuctireisathedixi s formed on both an
interior and exterior of said reinforcing nenber. 18. The nipple of claim?9

vl 1 5 oxt EholIRMPRE G FgF g AR PR s rsrgre Fufbkiedgh &n st *¢

of said reinforcing member.

16. The nipple of claim 13 wherein said rib structure is formed on an interior

of said reinforcing member.

17. The nipple of claim 13 wherein said rib structure is formed on both an

interior and exterior of said reinforcing member.

18. The nipple of claim 9 wherein said reinforcing member is formed of a
plurality of elongated walls extending radially from and along a longitudinal axis.

~19. The nipple of claim 18 wherein said nipple has a plurality of ducts formed
therethrough, said ducts being located between adjacent walls of said reinforcing

member.

20. The nipple of claim 10 wherein said reinforcing member has a plurality of
ribs formed thereon extending generally parallel to a longitudinal axis of said
reinforcing member.

21. The nipple of claim 20 wherein said ribs are formed on an exterior of said

reinforcing member.
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19. The nipple of claim 18 wherein said nipple has a plurality of ducts
formed therethrough, said ducts being |ocated between adjacent walls of
sai d rei nvonedmys42menber. 20. The nipple of claiml10 wheceius2@aioeso10
reinforcing menber has a plurality of ribs fornmed thereon extending

general | y. i i nal I ] Lnf. i er. 21.
The i ppl 2ot i SoBahEP WHEtHE seRElibs ple Rirba SERRIARTOPRI BBR°C! 2 o
r ei ndedriforoigy memiesr. 19 WO 2007/ 016427 PCTI US211116/ 112511111 22. The
ni ppl e of claim20 wherein said ribs are fornmed on an interior of said

rei nforci nber. 23. The _nipple.of ¢clajm?20 wherein sai.d rjbs are forned
on an i nteri ﬁem'e&it%?'ﬂbﬁﬂowﬁ%ﬁ"a 3?54 H‘aﬁra(f?rf@”ﬂ% anjptengrand ool e of
cl ai grtd foMbresfd ReipflrBingehemdesl ng menber has a radial cross-section in the
shape of a wheel - and-spokes, said shape thereby defining a plurality of

conduit-1ike Eass_agewa s for said reinfor ci_n)g menber, said nipple having a
pl ural i t y2%f Taactigplesal glajuci@ whenelp isehreinfoircing meshal hes fafrdiays. 20

cross-section in the shape of a wheel-and-spokes, said shape thereby defining a
plurality of conduit-like passageways for said reinforcing member, said nipple
having a plurality of ducts, said ducts being located within said passageways.
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