Description ARTIFICH AL Nl PPLE, | NFANT FEEDI NG DEVI CE, ANDARTI FI Cl AL

NI PPLE MANUFACTURI NG METHOD Technical Field [0001] The present invention
relates to an artificial nipple which is used, for exanple, at the tine
when an infant or the Ilike is given the breast, an infant feeding device,
and an artificial nipple manufacturing nmethod. Background Art [0002] An
infant at an age for ingesting the mlk of its nother ingests not only the
nother's mlk but also the squeezed mlk or artificially prepared mlK.

For this ingestion, there is usesbadrigdiasi feeding bottle for containing
that prepared mlk or the like. This infant feeding bottle is provided
with an artificial nipple for performng roles |ike those of the nother's
nipple. This artificial nipple is formed of silicone rubber or isoprene
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known t ha periornmns, en it ingests

Technical Field
[0001]

The present invention relates to an artificial nipple
which is used, for example, at the time when an infant or the
like is given the breast, an infant feeding device, and an

artificial nipple manufacturing method.

Background Art
[0002]

An infant at an age for ingesting the milk of its mother
ingests not only the mother's milk but also the squeezed milk
or artificially prepared milk. For this ingestion, there is
used an infant feeding bottle for containing that preparedmilk
or the like.

This infant feeding bottle is providedwith anartificial
nipple for performing roles like those of the mother's nipple.

This artificial nipple is formed of silicone rubber or
isoprene rubber into a hollow structure having a space formed
therein for retaining the passage for the prepared milk.

On the other hand, the mother's nipple is constituted



the nmother's mlk or the prepared m |k, the tongue peristalsis notion, in
which its tongue is waved in abutnent against the nipple or the |ike.

[ 0003] This tongue peristalsis notion is described in the follow ng. At
first, the infant envelops the nother's nipple wth its own tongue thereby
to bring the tip of the nother's nipple into a recess called the "infant
feeding cavity”" inits own nouth. Next, as the infant stinulates the
nother's nipple or the like with its tongue thereby to pronote the
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ni ppl e, e'infant”"s tongue begins to bulge fromits |eading end side so
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[0003]

This tongue peristalsis motion is described 1in the
following. At first, the infant envelops the mother's nipple
with its own tongue thereby to bring the tip of the mother's
nipple into a recess called the "infant feeding cavity"™ in its
own mouth.

Next, as the infant stimulates the mother's nipple or
the like with its tongue thereby to promote the secretion of
the mother's milk and to move the milk to the tip of the nipple,
the infant's tongue begins to bulge from its leading end side
so that the tongue bulge continuousliy moves toward the root
side. This tongue motion is called the "tongue peristalsis
motion™.

[0c04]

By this movement or the tongue peristalsis motion of the
bulge from the tongue leading end, the nipple is deformed and
extended. Moreover, the nipple tip is a solid tissues, so that
it is extended, while being slightly deformed and crushed,
toward the leading end side.

Specifically, the infant moves its tongue bulge teo suck



nmout h, the closed space is fornmed by the nipple tip, the tongue bulge, the
infant feeding cavity, the soft roof of nouth and so on. [0005] This

cl osed space is fornmed to increase its volune by the notion of the tongue
so that it is evacuated to establish a negative pressure by the tongue
nmotion. The nipple has its tip sucked into the cl osed space evacuated, so
that the nipple is further defornmed. Next, the nother's mlk thus secreted
by the stimulation by the tongue peristalsis notion or by the acconpanyi ng
negati ve Qres Then, the jnfant

fl f the i t
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t he |nfan% ton e i,s thus_ far descrijbed. However, the artificial nipple
has a hol 8®Qan GelnhaRtt FredRhera sy ppilte 1905 ta vt i Hentl. avken t he
infant performs this tongue peristalsis notion on the artificial nipple
and the nohé&*-s nipple, these nipples are differently defornmed. Wen the
i nf ant perforns the ingestion of the nother's mlk by the nother's nipple
and the id§d9lon of the prepared

This closed space is formed to increase its volume by
the motion of the tongue so that it is evacuated to establish
a negative pressure by the tongue motion. The nipple has its
tip sucked into the closed space evacuated, so that the nipple
is further deformed.

Next, the mother'smilk thus secreted by the stimulation
by the tongue peristalsis motion or by the accompanying
negative pressure flows into the mouth of the infant. Then,
the infant brings its tongue out of contact with the soft mouth
roof thereby to open the closed space, and swallows the mother's
milk. Thus, the infant ingests the mother's milk or the like.
{0006]

The peristalsis motion by the infant's tongue is thus
far described. However, the artificial nipple has a hqllow
inside, but the mother's nipple has a solid inside. When the
infant performs this tongue peristalsis motion on the
artificial nipple and the mother's nipple, these nipples are
differently deformed.

When the infant performs the ingestion of the mother's

milk by the mother's nipple and the ingestion of the prepared
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[0007]

well.

This phenomerion called the "mammary papilla confusion"

is caused due to the aforementioned structural difference

between the mother's nipple and the artificial nipple.

In

order to eliminate this difference, therefore, there have been

proposed various artificial nipples (e.g., Patent Document 1,

Patent Document 2,

Patent Document
Patent Document
Patent Document
Patent BDocument

Patent Document
Patent Document
Discleosure of the
Problems that the
f0008]

If, however,

1:

Patent Document 3, Patent Document 4 and

3) .

JP-A-2000-1894%6 (Fig. 1, etc.):
JP-A~63-24948 (Fig. 1, etc.);
JP-UM-B-36~15480 (Figure, etc.);
JP-UM-B-4-41864 (Fig. 1, etc.); and
JP-UM-B-36-29265 (Figure, etc.).

Invention

Invention is to Solve

the artificial nipple disclosed in Patent

Document 1 is made so soft as can be deformed like the mother's



4 nipple, the artificial nipple is crushed to clog the inside hollow
portion thereby to cause a problemthat the prepared mlk is hard to pass.
On the other hand, the artificial nipples of Patent Docunent 2 to Patent
Docunment 5 have a problemthat the infant finds it hard to performthe

af orenenti oned peristalsis notion. If the artificial nipple deforned by the
peristalsis notion of the infant tongue is to be fornmed, on the other

hand, it is necessary to nmake the artificial nipple of a soft naterial
| f nade S r f nj pp rush t he
prepared ﬁgﬁﬁlgémgﬂg arggglgkéiegg ¢ iQ é§¥%ﬁe&§§§#ggg;ggﬁ%he artificial

ni ppl e |s ng&osnnotp rd fo perforn1tgfé qg¥ erlstaIS|s not i on.

[0009] It tnkre %?% tg%r% ?ec? ?%uprOV| e an ar F T al P%ﬁ%ﬁﬁe? whi ch
has a snDotg sur f ce f or the easy peristalsis notion while being kept soft
for the dBf&Fnibi ﬁrgf PhB?5Feri stal sis notion by the tongue, and which is
so hard to crus to feed the m|lk b ton eristalsis notion
close to that at gﬁ@ oteT @?9ﬂ4kt?%eéF% APPAEENC T i Y devi ce
and an art|f|C|aI ni ppl-e manuf acturin nethod Nbans for Solving the

Pr obl ens F@BT@PtT%@%P@F@Hén?‘?%%%mbg%fﬂagﬁsaéf@@cﬂ%é@aﬁytflﬁe“?#ﬁ}btnt| on

finds it hard toperformthe aforementioned peristaisismotion.
If the artificial nipple deformed by the peristalsis
motion of the infant tongue is to be formed, on the other hand,
it is necessary tomake the artificial nipple of a soft material.
I1f made soft, however, the artificial nipple is srushed, and
makes the prepared milk hard to pass. Moreover, since the
surface of the artificial nipple is not smooth, it is hard to
perform the tongue peristalsis motion.
[0009]

.It_is, therefore, an object to provide an artificial
nipple, which has a smooth surface for the easy peristalsis
motion while being kept soft for the deformation of the
peristalsis motion by the tongue, and which is so hard to crush
as to feed the milk by the tongue peristalsis motion close to
thatatthenmther‘smilkfeedingtime,aninfantfeedingdevice

and an artificial nipple manufacturing method.

Means for Solving the Problems
[0010]

The afocrementioned problems are solved by the invention



5 of claim1l. According to the constitution of claim1l, nore specifically,
a tongue abutting |layer having a snooth face allowing a peristalsis notion
by a tongue is forned as an outer |ayer on the surface side of the wall of
an artificial nipple fornmed fromthe nipple body portion to the mammary
papilla |eading end portion. As a result, the nipple surface allows the
infant or the Ilike, when it is fed by the artificial nipple with the
liquid in the infant feeding bottle, to easily perforntthe peristal sis

i on by o S1paRdde- MDED-A NG 0 Ao Mokl LU L S Bin L0 A o2 01 2

noti on by °the tongue, nore spe orns a banE3 on t he
tongue | e ng .end-si de, nd nov s the b war.d the root Si
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i nvention f this ai.m the nDoth face capable of the perlstaIS|s not i on
by the toﬁ&ESWlng%PﬁE&s&r?ltsﬁes FBhytR HbattTHg S &fe%orl}i% dgs ngcﬂﬁ t he
infant or .the |like can perform.the EerlstaIS|s noti on eaS|I¥ the
tongue. [OBYEF APsHipé acﬁ%@lri&y@ Rgie ol 2inaPerFat Thale gﬂablfftegi dity
to hold the shape of the wall is forned as an inner |ayer as the inner
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deformati on absorbing |ayer nade of a material having a lower rigidity
than that 16R%RE REfePPEEion.-

As a result, the nipple surface allows the infant or the
like, when it is fed by the artificial nipple with the liquid
jjttheinfantfeedingbottle,tx>easilyperformtjmaperistalsis
motion by the tongue. When the infant or the like performs
the peristalsis mction by the tongue, more specifically, it
forms a bulge (or bank) on the tongue leading end side, and

" moves the bulge toward the root side. In order to facilitate
the movement of that tongue bulge, according to the invention
of thisclaim, the smooth face capable of the peristalsismotion
by the tongue is formed on the tongue abutting layer. As a
"result, the infant or the like can perform the peristalsis
motion easily by the tongue.

(00117

Ashapeholdinglayermadeofeamaterialhavingaljgidity
to hold the shape of the wall is formed as an inner layer as
the inner side of the wall of the artificial nipple of that
claim. Moreover, a deformation absorbing layer made of a
material having a lower rigidity than that of the material

belonging to the shape holding layer and the tongue abutting



bel ongi ng to the shape hol ding | ayer and the tongue abutting 6 |ayer and
formed to have a thickness larger than that of the shape holding |ayer and
the tongue abutting layer is arranged between the shape hol ding | ayer and
t he tongue abutting layer. Even if the tongue abutting layer of the wall is
deformed by the peristalsis notion of the infant or the |like, therefore,
this deformation is absorbed by the defornation absorbing |ayer, so that
the tongue peristalsis notion |ike that at the feeding time of the solid

not her' s breast_ can_be done while preventing ,the ené‘re |l f bei ng
orushed. ABVRr,@GITOTNGY |0 A EntBaCkREDt he" BPEparel mitk Or e 11 ke
is hard to, pas the hallow portion in the artificial nipple. [0012
Vor eover . SPRBSWT GRS iy Sk BRA ERAI TN SDHE s LEN NS (AR a
soft material, and the deformtion absorbing | ayer softer,thﬁgtthe
remai ni ngPERY8rE the ghepsskalasny Hé‘yqrnf"@idﬁ%bff SCEIUL BPULELY HAYS e ni ppl e
wall is so soft_as can be deforned by the peristalsis notion of the tongue
of the infant BYeRRd Fhretong i apesiing ey pfahie o thes | dade aiat
performthe peristalsis notion by the tongue, as for the nother's nipple
at the fekditdte Peidséplene nother of Wi¢ RnTemtt pe Withéi kRarddietHe Gt eri al
of the lowrigidity contained in the defornation absorbing |ayer is soft
and easi | $higefedraraite ol s edts drbashisy baerdaior wep o apgrepPilapy Yay e
def or ned

so that the tongue peristalsis motion like that at the feeding

time of the solid mother's breast can be done while preventing

the entire wall from being crushed. As a result, it is

prevented that the prepared milk or the like is hard to pass

the hollow portion in the artificial nipple.

[0012]

Moreover, the wall of the artificial nipple of this claim

is made of a soft material, and the deformation absorbing layer

softer than the remaining layers 1is disposed as the

intermediate layer, so that the nipple wall is so soft as can

be deformed by the peristalsis motion of the tongue of the

infant or the like. As a result, the infant or the like can

perform the peristalsis motion by the tongue, as for the

mother's nipple at the feeding time of the mother's milk.

On the other hand, the material of the low rigidity
contained in the deformation absorbing layer is soft and easily
deformable so that it has been noted as a material to be deformed

in response to the peristalsis motion of the tongue. As the

soft material becomes the softer, however, its surface is so



in response to the peristalsis notion of the tongue. As the soft material
becones the softer, however, its surface is so 7 viscous that the infant
finds it hard to performthe peristalsis notion directly by the tongue.
Wien the artificial nipple is deforned, noreover, the inner faces may
stick to each other thereby to block the passage of the prepared mlk or
the like. In the constitution of the claim therefore, the fully

def ormabl e and soft material is used as the defornation ~absorbing | ayer.

On the surf.ace side ere ls arra ton | ayer,. which is
made of tﬁésﬁﬁtugrtgﬁt re 't ad?tdflflﬁgﬁ‘qi %\@raetf %ﬁf? i% ?gjf)}r% {%Jy%r and
whi ch has_t he sngot h ow t he erlstaIS|s t|o t he tongue.
O the s RREEod BarCeheyesy SR FARGHE ¢ HETERaPEE ROIIG 1PdyBLOHAGI Hy 1 he
rigidity. A& aresult, it is possible to realize the artificial nipple
like the REEREMEEnMGHEEY i Ehe; $PBESy RGPS PA¥ PEIFELEP sPACHOTTRA by the
tongue of the infant or the like, which holds the shape so that the inner
| ayer may CHEEEBY B Uskeek S Pesprecci ithg PReParrakn el rnthR hikont act
and which can be easily deforned by the peristalsis notion. [0013] In the
constitution of Ifhehe| apnsthoreberct the sHage, hbrdphgrrayeheafidlby the
tongue abutting layer nore rigid than the deformation absorbing |ayer are
st r et cheddedordamleheandrogrtitngateansil Assa sl 85 tthe rdgfelingtbdnt he

mount i ng means
absorbing layer. On the surface side, there is arranged the

tongue abutting layer, which is made of the material more rigid
than the deformation absorbing layer and which has the smooth
face to allow the peristalsis motion by the tongue. On the
inner side, there is arranged the shape holding layer having
the rigidity. As a result, it is possible to realize the
artificial nipple like the mother's nipple, which is easy for
the pefistalsis motion.by the tongue of the infant or the like,
which holds the shape so that the inner layer may not be crushed
while preventing the stick even with a contact and which can
be easily deformed by the peristalsis motion.

[0013]

In the constitution of the claim, moreover, the shape
holding layer and/or the tongue abutting layer more rigid than
the deformation absorbing layer are stretched to form the
mounting means. Asaresult, the rigidity of themountingmeans
is so enhanced that it can be prevented in advance from being
deformed or from unintentionally coming out of the infant

feeding bottle.



is so enhanced that it can be prevented in advance from being defornmed or
fromunintentionally comng out of the infant feeding bottle. 8 [0014] In
the constitution of claim1l, according to the constitution of the
invention of claim?2, it is preferred that the mamuary papilla | eadi ng end
portion side having the |l eading end opening formed therein is formed
exclusively of the shape holding |ayer and/or the tongue abutting |ayer.
The soft material to be used as the defornmation absorbing |ayer has a
reLativeIY i viscosity. In case the deformati on absorbing layer is
arranged in the mammary papilla | eading end portion, the outflow of the

d mlk t like f he | eading. i b l,.uct ant .
B e haid, SEabE PP Bl SE GRG0, RSN Dot St a0t
hol di I . A t t butti I , th tf b d
D b LR BN B S SRR R LR aYes A5 it b an g b, ensure
not i f the t . |].. [0015] In the, titutj f claiml
2. accor dF G HTHRS PRBRLLR (AR GPORES thesh 107 o el FRpaea iy -
preferred that the shape holding layer on the side of the mammary papilla
| eadi ng eﬁadp%ﬁ’?’?blﬁgifsmf“fﬁdnﬁ@?rﬁﬁénlgh%o%gxﬁ&uﬁlﬁﬁqya%rth%r?}i%?? si de of

the mammary _papilla portion and the nipple body
holding layer and/or the tongue abuttling layer.

The soft material to be used as the deformation absorbing
layer has a relatively high viscosity. In case the deformation
absorbing layer is arranged in the mammary papilla leading énd
portion, the outflow of the prepared milk or the like from the
leading end opening may be reluctant. By forming the mammary
papilla leading end portion is formed of the shape holding layer
and/cr the tonéue abutting layer, the outflow éan be ensured
even with the constitution, which is easy to perform the
peristalsis motion of the tongue on the wall.

[0015]

In the constitution of claim 1 or 2, according to the
constitution of the invention of claim 3, it is preferred that
the shape holding layer-on the side of the-mammary papilla
leading end portion is thinner than the shape holding layer
on the side of the mammary papilla portion and the nipple body
portion.

In case the infant or the like performs the peristalsis
motion with its tongue, the bulge {(or bank) of the tongue is

usually moved alceng the artificial nipple. Specifically, the



portion. In case the infant or the like perforns the peristalsis notion
with its tongue, the bulge (or bank) of the tongue is wusually noved al ong
the artificial nipple. Specifically, the 9 tongue bulge noves fromthe
side of the manmary papilla portion and the nipple body portion to the
mammary papilla | eading end portion and finally passes the nipple |eading
end portion so that it contacts with the soft roof of nmouth in the nouth
of the infant or the like. This makes it necessary for the tongue bul ge of

t he infan r the like to bi formth i ppl e | eading.end port,ion of

the arc 1 rerare s Sxed Pufnghec e Sohbt Meeiety BROLRTS Bt S
however, th onst.itytion has smal | i ckness of th shape, hol di ng | ayer
on the siaggoch?ﬁ@$’ FrBRPY g %FV§1Féhggﬁdmﬂgﬁﬁﬂbgﬁpﬁgﬁasgegﬁé?gt t ongue
bul ge of the_ infant or the |like can easily nove while deform ng the

namar y pHBFFFSnI%%ﬂiﬁkPa¥%¥iHﬁﬁ%Q§m?h?N§lEPF§s&PF?l?Hee%%d§%¥¥%ﬁ@dﬁJaIIoms
the infant, or the like to easily performthe tongue peristalsis notion.

Accor di ngtPatt he eoMsa TRt b ditia maf toirgioh odoleBvBr 1N Ehe RMulge Hol di ng
| ayer on the side of the mammary papilla portion and the nipple body

portion i shRadeffREcREr thRahikRat on the side of the manmary papilla
| eading end portion. As a result, it is prevented that the side of the
marmary papi | | aThporeikes hhdecre sairppf er bogyt poris bilare £ tbshiedf & t hat
the or the like to big deform the nipple leading end portion of
the artificial nipple. According to the cecnstitution of this
claim, however, the constitution has a small thickness of the
shapé holding layer on the side of the mammary papilla leading
end portion so that the tongue bulge of the infant or the like
can eésily move while deforming the mammary papilla leading
end portion. As a result, the constitution aliows the infant
or the like to easily pérform the tongue peristalsis motion.
According to the constitution of this c¢laim, moreover,
the shape holding layer on the side of the mammary papilla
portion and the nipple body portion is made thicker than that
on the side of the mammary papilila leading end portion. As
a result, it is prevented that the side of the mammary papilla
portion and the nipple body portion are crushed so that the
passage of the prepared milk or the like is not clogged.
[0016]
In the constitution of any of claims 1 to 3, according

to the constitution of the invention of claim4, it is preferred

that the artificial nipple is constituted such that the shape

10



passage of the prepared mlk or the like is not clogged. [0016] In the
constitution of any of clains 1 to 3, according to the constitution of the
invention of claim4, it is preferred that the artificial nipple is
constituted such that the shape 10 holding layer is nmade thicker than the
tongue abutting layer, and such that the deformation absorbing |layer is
made thicker than the shape holding |layer. Specifically, the tongue
abutting layer of this claim is made of a relatively rigid naterial, and

|5 given e dhessta Ll ck1esn LATCEX DLLL NG d He LUACLEOD Lo SRR fren the

tongue peristal’si S*notion ant o e. reover,

def ormati qn absorbing l.ayer, i_s_nade of relatively less rigid . material,
and 1o gi 0ad PREM HPEe P e ABal pd: - Bab i Blog it SRomRttihen
acconpanyi ng the tongue peristalsis notion thereby to snoothen the
movenent . © e&@?r?hgﬁg gﬁéﬁénﬁoaﬁﬁﬁﬁ'layer is made of the relatively
rigid material, but is ngge nnhe rigid than the %ongue gbuttin | ayer,

thi cker than t h8PEGAGEEAADYr t FRG FQ%@P? aBRELERY nhRYCF hah thes detdtPat i on
absorbing |ayer so as to prevent the crush of the artificial njipple by the
tongue péfi BRAFsPs anbelBRIVEOE 1T I Mt st Rt DY IdeTakheot et hi ns 1

to 4, according o )
thickness for exhibiting the function teo smoothen the tongue

peristalsis motion by the infant or the like. Moreover, the
deformation absorbing layer is made of a relatively less rigid
material, and is given the largest thickness for absorbing the
bulk movement accompanying the tongue peristaisis motion
thereby to smoothen the movement.

Moreover, the shape holding layer 1s made of the
relatively rigid material, but is made more rigid than the
tongue abutting layer, thicker than the tongue abutting layer,
and thinner than the deformation absorbing layer sco as to
prevent the crush of the artificial nipple by the tongue
peristalsis motion.

[0017]

In the constitution of any of claims 1 to 4, according
to the constitution of the invention of claim b5, it is preferred
that the artificial nipple is constituted such that the shape
holding layer has a rigid portion protruding in the direction
to leave the shape holding layer. As a result, it is possible
to prevent the crush of the artificial nipple reliably while

keeping the function to perform the tongue peristalsis motion

i1



to the constitution of the invention of claim5, it is preferred that the
artificial nipple is constituted such that the shape holding |ayer has a
rigid portion protruding in the direction to |eave the shape hol ding

| ayer. As a result, it is possible to prevent the crush of the artificial
nipple reliably while keeping the function to performthe tongue
peristalsis notion 11 of the infant or the |like smoothly. [0018] In the
constitution of any of clains 1 to 5, according to the constitution of the

i nvention of _¢laim (I referr t the artificial nipple is
constitutgg Eﬁ%hlpﬁgPttég ?Eﬁggéﬁeagﬁ9?%ﬁgyrayer and the shape hol di ng

| ayer are[pﬂgs]of an elastic body having a hardness of 15 to 50 degrees,
and such the deformation absorbing |ayer is made of an elastic

menber havi ng tge ardness of 10 degrees or %Ess. Thi s onstitution can
prevent the innel WafCFHoM bEF g GHudhida ©f FF@SkéeB?n%'t%&F % tongue
notion, and can performthe tongue peristalsis nption |like that at the
breast f eEBitrC{be FPRAECLIEHEAEN FabRThINEHEILT Afi TR R by Nkt vaIREIRF 19 A-type
duro-neter_in JI S K6235 (,ISO76193A.3 [ 0019] The aforenenti oned problens are

sol ved bythaé i a1 fieddilngiBelfde RAVPRGTHREACHASE ithal BRediond¥ m 1 and

according to the invention of claim?7.
abutting layer and the shape heolding layer are made of an

elastic body having a hardness of 15 to 50 degrees, and such
that the deformation absorbing layer is made of an elastic
member having the hardness of 10 degrees or less. This
constitution can prevent the inner wall from being crushed,
while keeping the smooth tongue motion, and can perform the
tongueperistalsisnmtionlikethateﬂ:thebreastfeedingtime.
Here, each hardness indicates the wvalue by the A-type
duro-meter in JIS-K6235 (IS07619).

f0019]

The aforementioned problems are solved by the infant
feeding device having the constitution of claim 1 and according
to thelinvention of claim 7.

[0020]

The aforementioned problems are achieved by the
invention of claim 8. According to the constitution of claim
8, more specifically, the method for manufacturing the
artificial nipple having the constitution of claim 1l comprises:
the first molding step of injection molding an elastic material

into either a shape holding layer shaping mold to shape the
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[ 0020] The aforenenti oned probl ens are achieved by the invention of claim
8. According to the constitution of claim 8, nore specifically, the nethod
for manufacturing the artificial nipple having the constitution of claim!l
conprises: the first nolding step of injection nolding an elastic nmateri al
into either a shape holding |ayer shaping nold to shape the 12 shape

hol ding | ayer or a tongue abutting | ayer shaping nold to shape the tongue
abutting layer, thereby to nold the shape holding |ayer or the tongue

abutting | ayer; tﬁ .second nolding, step of jnpecting nolding an el astic.
nateriaI,S%%FFehP @lgﬁagéyeﬁoPﬁiﬂgt?ﬁggg BPukﬂéngoLﬁg%ra%%T? Y Tayer being
mounted, into__a deformation absorbing |ayer shaginqﬁgnld to shape the
def or mat i 67 8BEBFbFRAG HREHE 2PHELEBY £BY b dtRREChIe it ARLPoRhe aHER Bi ng
| ayer intg%{ ted with the shape holding |ayer or the tongue abutting
| ayer; and®tAd"ChiFUCROIUIARG 'SP o rmbitdineglayRe’ dHpecrendimel dby@r or
the tongue abutting layer not nolded, . integrally with the deformation
absor bi ng SIt&Pe?t ol iRl dt9 fRédisgcyhe lasitdiongasespalf odudje sbeotleRrPR to t he
constitution of claim8, therefore, the defornation absorbing |ayer can be
reliably &PraAgedlpEelcesh theheonGirabusbdng hgyeaywirsnaouhsedhapetdol di ng
| ayer. It is ossible to
a deformation absorbing layer shaping mold to shape the
deformation absorbing layer, thereby to mold the deformation
absbrbing layer integrated with the shape holding layer or the
tongue abutting layer; and the third molding step of molding
the shape holding layer or the tongue abutting layer not molded, .
integrally with the deformation absorbing layer molded at the
second molding step.
[0021]
According to the constitution of claim 8, therefore, the
deformation absorbing layer can be reliably arranged between
the tongue abutting layer and the shape holding layer. It is
possible to manufacture such an artificial nipple like the
mother's nipple simply and reliably as can perform the
peristalsis motion easily by the tongue of the infant or the
like and as can be easily deformed by the peristalsis motion.
[0022]
The aforementioned problems are achieved by the
invention of claim 9. According to the constitution of claim

9, more specifically, the method for manufacturing the

artificial nipple having the constitution of claim 1l comprises:
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manuf acture such an artificial nipple like the nother's nipple sinply and
reliably as can performthe peristalsis notion easily by the tongue of the
infant or the Ilike and as can be easily deformed by the peristalsis
notion. [0022] The aforenentioned problens are achieved by the invention
of claim9. According to the constitution of claim 9, nore specifically,
the method for manufacturing the artificial nipple having the constitution
of claim1l conprises: 13 the tongue abutting |layer nolding step of filling
a tongue utting | haptng _fepmale.mld . wth_aJliquid el astoner for a
fongue. abiEl K Pasert o tERA AREF R ARARATE Soll drncadddntt § T g a

b ' I hapi n I | d i he. .t on b ' I
Shapi g BRHFEIRB) 217 ¥her 8By o S LbhprbIs] BRChol d 16Ra ot St IBhtmg

~layer; the deformation, absorbing | ayer noldi step of filling the tongue
Dbt e g S HLG T8 TRECT gD ST PG R agSr IR ARy S i ¢ b o

liquid elastoner for a deformatiaon absorbing | ayer of a | ower . hardness,
and subsedUEREFYIENR rPHF 2R IMeatiPeF FaBRePBRAgNa - 8yBP 1 S hidpi gl e
nol d, thereby to conpression nold the defornmation absorbing |ayer; and the

shape hol BPREUFay@PUl kbl di Nt ¥tlep SERPENT | AGRERE dBP b matHBRr DS ordsi ng

| ayer nolded at the deformation absorbing layer nolding step, with a
liquid efaBPsREFLPBrmaldhahpe HONELREPEY NGl ayHi gHdre kiafaiaws iaind

absorbing layer molding step of filling the tongue abutting
layer molded at the tongue abutting layer mclding step, with
a liquid elastomer for a deformatiocn absorbing layer of a lower
hérdness, and subsequently inserting a deformation absorbing
layer shaping male mold, thereby to compression mold the
deformaticn abscrbing layer; and the shape holding laver
molding step of filiing the deformation absorbing layer molded
at the deformation absorbing layer molding step, with a liquid
elastomer for a shape holding layer of a higher hardness, and
subseguently inserting a shape holding layer shapingmale mold,
thereby to compression mold the shape holding layer..
[0023]

According to the constitution of claim 9, the deformation
absorbing layer and the shape holding_ layer are molded, by the
compression molding, toward the inner side from the tongue
abutting layer or the outer layer of the artificial nipple.
When the less rigid deformation absorbing layer is
injection-molded between the more rigid layers of the tongue

abutting layer and the shape holding layer, there may arise
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subsequently inserting a shape holding | ayer shaping nmale nold, thereby to
conpression nold the shape holding |ayer. [0023] According to the
constitution of claim9, the deformation absorbing |layer and the shape
hol di ng | ayer are nol ded, by the conpression nolding, toward the inner
side fromthe tongue abutting |layer or the outer |layer of the artificial

ni pple. Wen the less rigid deformati on absorbing | ayer is

i njection-nolded between the nore rigid | ayers of the tongue abutting

| ayer and_t.h hape, hol dj ng. |l aye there nay arise 14 proble that the

i nj ect ed %Sﬁ%aﬁg g? ge}gf’1 ol%ﬁécé?%eFeﬁh% l¥}ﬁé£%F$dH% %d%”ﬁ%yé?l s made
hard to f by .t he influence of the.injection _pressure. According to the
invention%ég%t%ig?qﬁgﬁQRu?&;ﬂ¥? }Stﬂ%deﬂ%%ﬁérqﬂﬁer@ePBrEQ?i%ﬂﬁ%ﬂﬁQHQﬂ ng

| ayer is f?rnﬁd bﬁ.the, conpressi on nol ding so that the honpgeneous | ayer
can be eaStl { endld8d hPPhBGESEHY Sdownwar d of fset of the resin. Since the
artificial nipple is nolded fromthe outer |ayer, noreover, it is

sufficient to preparelBsnl i e fewandiaford faitehrhylnhdr ewritre dbif ting

| ayer or the outernost |ayer. Another female nold for the deformation

absor bi ngtPayerrisi héefermpbingl disgbdyer hewer née boprepabed Ee t hat

the manufacture cost can be reduced. Advantage of the Invention
compression molding so that the homogeneous layer can be easily
molded without any downward offset of the resin.

Since the artificial nipple is molded from the outer
layer, moreover, it is sufficient to prepare only the female
moid matching the tongue abutting layer or the outermost layer.
Another female mold for the deformation absorbing layer or the

shape holding layer need not be prepared so that the manufacture

cost can be reduced.

Advaﬁtage of the Invention
00241

The invention is advantageous in that it can provide an
artificial nipple, which has a smooth surface for the easy
peristalsis motion while being kept soft for the deformation
of the peristalsis motion by the tongue, and which is so hard
to crush as to feed the milk by the tongue peristalsis motion
close to that at the mother's milk feeding time, an infant

feeding device and an artificial nipple manufacturing method.

Best Mode for Carrying Out the Invention
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[ 0024] The invention is advantageous in that it can provide an artificial
ni ppl e, which has a snooth surface for the easy peristalsis notion while
bei ng kept soft for the defornmation of the peristalsis notion by the
tongue, and which is so hard to crush as to feed the mlk by the tongue
peristalsis nmotion close to that at the nother's mlk feeding tine, an
infant feeding device and an artificial nipple manufacturing nethod. Best
Mode for Carrying Qut the Invention 15 [0025] Preferred nodes of enbodi nent
of this igﬁ% ion are described in detail in the following with reference
to the o%%énying drawi ngs. Here, the nodes of enbodinent to be
described in th fol |l ow n re eferred specitfic¢ exanples of the

i nvention so t%ﬁFfFﬁEﬁm (tfgﬁaef pcféf PP ”P%Igfrf)ét?& arty SR Ehett § her et o.
However, the scope of the inventiqn should not be limted to those nodes,
so | ong ageﬁﬁgqaﬂq(%ﬁ ﬁ@ﬁﬁé&cﬂ?bﬂﬁﬁ% RLHAI 1R TeHRESHRMT o [ 0026]

(First Mode of Enbaodinent) (Entire constitution of Infant Feeding Device
10) Fig. BOCOMRAIHEFRGEWLEGH showi ng a constitution of an infant feeding

device 10 according to a first node of enbodi nent .
Here, the modes of embodiment to be described in the

following are preferred specific examples of the invention so
that technically preferred restrictions are attached thereto.
However, the scope of the invention should not be limited to
thosenmdes,so]xnm;asthefbllowingdescriptiondoesnotlimit
the invention.

{0026]

(First Mode of Embodiment)

(Entire constitution of Infant Feeding Device 10)

Fig. 1 is a schematic view showing a constitution of an
infantfeedingdevice10accordingtoaafirstmodeofemmodiment
of the invention. As shown inFig. 1, theihfantfeedingdevice
10 includes an infant feeding bottle 11 made of glass or resin
for containing a liquid such as preparedznilk. More&ver, the
infant feeding device 10 is provided with an artificial nipple
100 made of a material such as silicone rubber. The infant
feeding device 10 is further provided with a cap 12 made of
a resin for fiwing the artificial nipple 100 on the infant
feeding bottle 11.

[06027]

(Constitution of Artificial Nipple 100)
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of the invention. As shown in Fig. 1, the infant feeding device 10

i ncludes an infant feeding bottle 11 nade of glass or resin for containing
a liquid such as prepared mlk. Mreover, the infant feeding device 10 is
provided with an artificial nipple 100 nade of a material such as silicone
rubber. The infant feeding device 10 is further provided with a cap 12
made of a resin for fixing the artificial nipple 100 on the infant

feeding bottle 11. [0027] (Constitution of Artificial N pple 100) 16 Fig.

21is a schenatigisec ng sggﬁgn% a coqgéitution of the a£t¥f¥cial i ppl e
100 or the like'of Fdg.®° £ bif TRCCFRY. SOV 4P OPFFET] lﬂ?ﬁﬁ?e 100
is provid %Syﬁt .npunt ed means ch a_base portion 110 for bein
reanany% Tils aggﬁl? eanB?%ﬁVﬁ?éﬁhﬁﬁﬁ %6??I%Plﬁ?%y ‘heAéaﬁhﬁ@nngthe
i ke. The artifighal ni pple 100,is further provided with a nipple body
portion 1369comEBEET ot e bRSBPpBrtilohS PEOVIdge il manmkey F1Riid | a
portion 130 protruded fromthe nigple body portion 120. Moreover, the
mamary p&PCR 85 pditasth PR3 1icg pLavieede ity ineqvaddihgoBnbcpopRide with a
manmmary papilla | eading end portion 140. This mammary papilla | eading end
portion 140fR8T jeediaed battiles lekdi f§cer@Pnileh o Ithgdilddeend openi ng 141,
as shown in Fig. 2. This leading end opening 141 is an opening
The artificial nipple 100 is further provided with a
nipple body portion 120 connected to the base portion 110, and
a mammary papilla portion 130 protruded from the nipple body
portion 120.
Moreover, the mammary papilla portion 130 is provided
at its leading end portion with a mammary papilla leading end
portion 140. This mammary papilla leading end portion 140 is
provided at its leading end with a leading end opening 141,
as shown in Fig. 2. This leading end opening 141 is an opening
for passing therethrough a liquid to be drunk by an infant,
such as the prepared milk in the infant feeding bottle 11 of
Fig. 1.
This leading end opening 141 is formed, as seen in the
top plan view of Fig. 2, into one or more small openings of
a round hole, or slits of cross, Y or straight shape.
[0028]
The leading end opening 141 has communication with a
hollow portion C formed in the artificial nipple 100. Moreover,

the hollow portion C has communication with not only the leading

end opening 141 but also the inside of the infant feeding bottle
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for passing therethrough a liquid to be drunk by an infant, such as the
prepared mlk in the infant feeding bottle 11 of Fig. 1. This |eading end
opening 141 is fornmed, as seen in the top plan view of Fig. 2, into one or
nore small openings of a round hole, or slits of cross, Y or straight
shape. [0028] The | eadi ng end opening 141 has comuni cation with a holl ow
portion C forned in the artificial nipple 100. Mreover, the hollow
portion C has conmunication with not only the | eading end opening 141 but

al so the insj of infant feedi.ng bottle. 17 1 o. that, the prepared
Tk or et e R P LR A PR BP0, Pl fr Bk PRy RS
| eadi ng end ening 141 thrqugh the hollow portion C. M ver, the wall
of the ar o ERfat kit bs T Brom) e "B a i Bt BBe i tLED et ot
portion 128 tg ige nanngn¥ gapilla | eadi ng end portion 140, is nmade of a
soft mat eFP'&l POSGEH RSTEHPPcbhe rubber. In this enbodi ment, the soft

material should not be limted_to the silicone rubber _but may al so be
exenpl i fied sol BPyeBYeEn ntyicddt PEntBS Fbbrene?t aprer e 400t fkrindh asti ¢

el astonmer such as polxgropyleneh or. natural rubber. [0029] (Shape Hol di ng
Layer 150?, as formed from the nipple body portion 120 tTo the mammary

papilla leading end portion 140, is made of a soft material
such as silicone rubber. In this embodiment, the soft material
should not be limited to the silicone rubber but may also be
exemplified solely or in combination by isoprene rubber, a
thermoplastic elastomer such as pOlypropyiene, cor natural
rubber.

[0029]

(Shape Holding Layer 150)

OCn the inner side (as an inner layer) or the wall of the
artificial nipple 100 on the side of the hollow portion C, there
is arranged a shape holding layer 150, which is made of a
material having a rigidity capable of heolding the shape of the
wall of the artificial nipple 100. The shape holding layer
150 is formed of silicone rubber or the like having & hardness
of 15 to 50 degrees (hardness by the A-type duro-meter in
JIS-K6235 (IS07619)} or preferably 15 to 40 degrees.

In the peristalsis motion by the tongue of an infant,
as described hereinbefore, it is desired that the wall of the
artificial nipple is deformed into the ﬁollow portion C of Fig.

2.
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On the inner side (as an inner layer) or the wall of the artificial nipple
100 on the side of the hollow portion C, there is arranged a shape hol di ng
| ayer 150, which is nade of a material having a rigidity capable of
hol di ng the shape of the wall of the artificial nipple 100. The shape

hol ding |l ayer 150 is fornmed of silicone rubber or the |like having a
hardness of 15 to 50 degrees (hardness by the A-type duro-neter in

JI S-K6235 (1S07619)) or preferably 15 to 40 degrees. In the peristalsis

ion by th i ' I L b all {
notion by the tg@gul LA i nfiant 2§ ??ﬁr'nlq Il%eggég ﬁgrﬁ’atllltt%é hol |

desired that the wall o tHe ~artiticia ni-ppl e or e nto ow
xcessi vely casrarad fRapTec S ubhels FAB DA ETBgiethes Aot BI7 porti on
GO P8 o T Bl logs car pBlem, ot the Lntant ofobhen ke oot

Thane, o SoRSake o0 e el Sl BRSO o LD St e 1
wal | of the artificial niﬁgle 100 can be prevented from bei ng excessively

def or med 1EREAEGY 08 FPEPERE t'Hé hol | ow portion C from being cl ogged.

[ 0030] (Tongue Abutting Layer 160) ) o
However, thé shape 'holding layer 150 of the artificial

nipple 100 of this embodiment is made to have a relatively high
hardness of 15 to 50 degrees so that the wall of the artificial
nipple 100 can be prevented from being excessively deformed
thereby to prevent the hollow pbrtion C from being clogged.
[0030]

(Tongue Abutting Layer 160)

At the outer layer on the surface side of the wall of
the artificial nipple 100, on the other hand, there is formed
a tongue abutting layer 160, which has such a smooth face as
allows the infant or the 1ike to perform the peristalsis motion
by its tongue, as shown in Fig. 2.

The tongue abutting layer 160 is formed of silicone
rubber of a hardness of 15 to 50 degrees, for example.

The silicon rubber or the like has such properties that
its surface smoothness is deteriorated as the hardness becomes
lower (or softer). 1In order to raise the hardness of the
silicon rubber, specifically, the silicone rubber is treated
by adding a reinforcing agent to the base compound cor the basic

portion of the silicon rubber. In order to lower the hardness,

18



At the outer |layer on the surface side of the wall of the artificial

ni ppl e 100, on the other hand, there is fornmed a tongue abutting |ayer

160, which has such a snooth face as allows the infant or the like to
performthe peristalsis notion by its tongue, as shown in Fig. 2. The
tongue abutting layer 160 is fornmed of silicone rubber of a hardness of 15
to 50 degrees, for exanple. The silicon rubber or the |ike has such
properties that its surface snoothness is deteriorated as the hardness

becomes  laWBha 9Fnsolteld, o OEdSEnkaer 2l 36 LG AT Sges8daLbecnsl 11 con

rubber, specifically, the S|I|cone rub

relnrore! g ageht ko, LRghaseyfOImONNG Ay, basife BoTiLoR OE?%Q&S' | Tcon

rubber. In or rth ardness n the ot

Lgsg;gggto. %ﬁg %grrgg%§¥?%§ggC|{ﬁ%t %%%ﬁ%%y(%h%b B?gn??ﬁglaﬁaﬁf??i OL t he

th h t t ase
Compound Beag il 1 FE B athhafe 51 SonsRate SR e TR Comeeundl | T aone
oil makes.the surf %he silicone ru ber stlck 0031] In thls
respect, tie Fgﬁbdgﬁg%ﬁ? g 2PRYEr 160 ofeFryrt aﬁels T{Y Havet

that the silicone oi
L:LS};VgL%B.JggHQ%éQ Sﬁ%ﬁ%% éa%ﬁéégpge %%ﬁi&sf?icon% rubber sticky.

[0031]

In this respect, the tongue abutting layer 160 of Fig.
2 is set to have a relatively high hardness of 15 to 50 degrees,
50 that the silicone 0il hardly oozes to the surface of the
silicone rubber forming the tongue abutting layer 160. As a
result, the surface of the tongue abutting layer 160 is less
viscous but smooth.

When the infant or the like drinks the prepared milk in
the infant feeding bottle 11, as described above, the infant
takes the artificial nipple 100 and performs the feeding motion
with its tongue. S8pecifically, the infant moves its tongue
bulge (bank) from the nipple body portion 120 of the artificial
nipple 100 to the side of the mammary papilla leading end
portion 140.

If the wall of the artificial nipple to abut against the
tongue is viscous more than necessary, the infant or the like
cannot move the tongue bulge as smoothly as that at ﬁhe time
when fed with the breast milk.

However, the tongue abutting layer 160 of this embodiment
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silicone rubber formng the tongue abutting |ayer 160. As a result, the
surface of the tongue abutting layer 160 is |less viscous but snooth. Wen
the infant or the like drinks the prepared mlk in the infant feeding
bottle 11, as described above, the infant takes the artificial nipple 100
and perfornms the feeding notion wth its tongue. Specifically, the infant
noves its tongue bulge (bank) fromthe nipple body portion 120 of the
artificial nipple 100 to the side of the nannary papilla | eading end

portlon 1405 Afs Iao%echmmﬁgéet&marcteﬂe'ﬂ o% tt.f?etaﬁ?ﬂlﬁaac%alsg annot Tove

tongue is viscous nore than necessary, nt or

the tongu%hQUlﬁfﬁﬁé osﬁlegghi%kgﬁ ov%tlkgetoéﬂogr?% pH1GL LEEIHID 4,08, br east

m | k. However e ton a er I men has a
ot SRR B LG W EETR e S e o Pl do o
120, L gy st pa'pﬁzlat D e A
onave cobfrel FYDR TR BT L TR SR BEER LYo OPOE o °
exceSSiverrl}o m t %d@%%%uetggrgggg%%i%b%%%ﬁgn easily.

[0032]

If the tongue abutting layer 160 is made of the silicone
rubber having an excessively high hardness, the tongue abutting
layer is not deformed even by the tongue peristalsis motion
of the infant or the like. As a result, the artificial nipple
becomes hard to perform the peristalsis motion smoothly and
may cause the mammary papilla confusion.

In this respect, the hardness of the silicone rubber of
the tongue abutting layer 160 of the artificial nipple 100 of
this embodiment is set within such a range as is deformed by
the peristalsis motion of the tongue. Therefore, the infant
or the like can perform the peristalsis motion smoothly by the
tongue thereby to cause no confusion.

[0033]
(Constitution of Deformation Absorbing Layer 170)

Between the shape holding layer 150 and the tongue
abutting layer 160, as shown in Fig. 2, there is sandwiched

a deformation absorbing layer 170. As shown in Fig. 2, the

deformation absorbing layer 170 ismade of a material less rigid
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| ayer is not defornmed even by the tongue peristalsis notion of the infant
or the like. As a result, the artificial nipple becones hard to perform
the peristalsis notion snmoothly and may cause the mamary papilla
confusion. In this respect, the hardness of the silicone rubber of the
tongue abutting |l ayer 160 of the artificial nipple 100 of this enbodi nent
is set within such a range as is defornmed by the peristalsis notion of the
tongue. Therefore, the infant or the like can performthe peristalsis

mot i on SMpRLRI Y Mm%@%hetﬂg‘ggﬁbwgrﬂé“ib g?gi%§8%g}%qfﬁ%gsgéyégg%§ﬂ hol di ng

(Constitution o ornmati on sorbin ween

| ayer 150 i I 0,_.as sho in Fig 2, thereis
sandmﬁchegﬁﬁgjggﬁgbgg%ﬁ%%uggg%é%%%SrﬁéégP%%fﬁ?mﬁge§ﬁg%9%?F?%%fé%ft?he

def ormat i sarbing lLayer, 170 i de of .a.material less rigid . 21 than
that of tﬁgy%%tt(el?ll%]f%rF%%r%%o?%g%sﬁepﬁeﬂﬂaﬁa YRES 15 ora?fgar?%e't ongue
abutting |ayer 0 and is de .of an inter iate _layer thicker than those
of the remaini ;fglrgﬂ?g:r]sqn I'—’ag?as%ﬁﬂ el,ay?%e[rzgf EJrSnthrﬂ‘ﬁda&%rsb]‘r]rfgccf%eyer 170
is fornmed o% silicone .rubber havi 10 . degrees or less in the

af or enent FOREETHE HME L0 degkees gty Bst i agorsmentdegredardpess,

preferabl{ 5to 10 degrees. [0034]
.., a hardneéss of 0 to 10 degrees, or preferably 5 to 10

degrees.
[0034]

In case, therefore, when the bulge of the tongue
accompanying the peristalsis motion of the tongue by the infant
or the like is moved, if the tongue abutting layer 160 of the
artificial nipple 100 deforms large toward the hollow potion
C, this large deformation is absorbed by the deformation
absorbing layer 170. As a result, the inside shape holding
layer 150 is not greatly deformed into the side of the hollow
portion C.

As a result, the peristalsis motion of the tongue like
the motion of the case, in which the infant or the like is fed
with the breast milk, can be easily done. Moreover, thé wall
of the artificial nipple 100 can be prevented in advance from
being crushed to clog the hollow portion C and to make the
prepared milk hard to pass through the artificial nipple 100.
[0035]

Thus, the wall of the artificial nipple 100 is made to

have a three-layered structure so that it can perform the
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In case, therefore, when the bul ge of the tongue acconpanying the
peristalsis notion of the tongue by the infant or the like is noved, if
t he tongue abutting |layer 160 of the artificial nipple 100 deforns |arge
toward the hollow potion C, this |large deformation is absorbed by the
deformation absorbing layer 170. As a result, the inside shape hol ding

| ayer 150 is not greatly deforned into the side of the hollow portion C
As a result, the peristalsis notion of the tongue |like the notion of the

case, in g@kggggﬁslts%ge ofi'1 Wee i Jes ched o, té}ﬁlgﬁe@%djofﬂ' iy, o2 be

easily do reover tHe artificra ni pp can

prevent ed e tr crushed to clog th hoII ortion C and
to nmake tﬁgg %géggge k %FE E o£§ag§ tH%BBh % %h I ni pple 100.
[ 0035] Thg %ie wal | of the artlflcial nlpple 100 |s nade to have a

three-1| ay rea tructure so that it can performthe 22 peristalsis notion

| i ke that .the ton ue is_d e infant or e like wwth the
ni ppl e of ¢ ?%éc Fhér FBSSETQ?TﬂFCgH@EQ 8Pagﬁ8gLPR866f éhgpe Hol di ng Layer
150) As shown in Flg &g the ortion, as indicated by arrow a, or the

thi ckness of the®sh Pay &R 186761 OPhed el %9at?@mﬁYl%FW%%dlng

end portion 140 is nade sllghtly t hi nner _t han
a, or the thickness 6f the shape holding layer 150 of the mammary

papilla leading end portion 140 is made slightly thinner than
the thickness, as indicated by arrow b, of the shape holding
layer 150 of the mammary papilla portion 130 and the nipple
.body portion 120.
When the infant or the like performs the peristalsis
motion of the tongue, the tongue bulge moves along from the
- nipple body potion 120 to the mammary papilla potion 130 and
the ﬁammary papilla leading end botion 140 of the artificial
nipple 100. Finally, the tongue bulge abuts the soft roof of
mouth after crossing the mammary papilla leading end potion
140
On the other hand, the mammary papilla leading end
portion 140 is formed, as shown in Fig. 2, into such an
approximately spherical shape as is rounded in its entirety
like the mammary papilla of the mother so that it is
accommodated in the infant feeding cavity of the infant.
However, this spherical shape is hard to deform. 1In case,
therefore, the approximately spherical portion is made hard,

the tongue bulge having come from the nipple body portion 120
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the thickness, as indicated by arrow b, of the shape holding |ayer 150 of
the mammary papilla portion 130 and the nipple body portion 120. Wen the
infant or the like perforns the peristalsis notion of the tongue, the

t ongue bul ge noves along fromthe nipple body potion 120 to the manmmary
papilla potion 130 and the mammary papilla | eading end potion 140 of the
artificial nipple 100. Finally, the tongue bul ge abuts the soft roof of
nmout h after crossing the nannary papilla | eading end potion 140 On the

hown in F§ ] o B BT Pl 0 R PR QR 9 S
accommdared T }%“en#am TR B et Fog LR fng i s
pher | oal B8 PR SBRab RER o gy Psﬁgﬁaabt“%%frﬁ%%pé‘gﬁi‘%?%fﬁée'y
ebdi no. et SpBFY NP RAS: et SRR LONGU TURHERG WORIOR B THE P Ghed ng
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nove the tongue unlike that at the time. when the infant is fed by the
br east WIW e% the infant is fed by the breast milk. _y

In this embodiment, therefore, the rigidity of the
mammary papilla leading end portion 140, as made of a harder
material, is lowereq, and the thickness a of the shape holding
layer 150 in the mammary papilla leading end portion 140 is
made so small that the mammary papilla leading end portion 140
may be easily deformed. |
[0037]

Here, the thickness b of the shape holding layer 150,
as formed in the mammary papilla portion 130 and ﬁhe nipple
body portion 120, is made relatively large. Even if, therefore,
the wall of the artificial nipple 100 is deformed by the tongue
peristalsis motion of the infant or the iike, the constitution
is made to hold such a shape as to prevent the artificial nipple
100 from being crushed to clog the hollow portion C.
[0038]
(Thicknesses of Tongue Abutting Laye: 160, Deformation
Absorbing Layer 170 and Shape Holding Layer 150)

In the nipple body portion 120 or the like, as shown in

Fig. 2, the shape holding layer 150 is made sliightly thicker
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In this enbodinment, therefore, the rigidity of the mammary papilla | eading
end portion 140, as nade of a harder material, is |lowered, and the

t hi ckness a of the shape holding layer 150 in the mammary papilla | eadi ng
end portion 140 is nade so snmall that the mammary papilla | eading end
portion 140 may be easily defornmed. [0037] Here, the thickness b of the
shape hol ding | ayer 150, as forned in the mammary papilla portion 130 and
the nipple body portion 120, is made relatively large. Even if, therefore,

the val | Shabhecd tibhel@l dNPR fd 094y 8 A8l MindY e §OPHRatsion

peristalsis notion of the ant o i Ke, 'the constitufron s nmade to

hol d such LS. Ve 10 £ ¢ [ f.rom bejing

ol 8, SUCh b BARIA AR 0, RrBVETkbDe LT Ehah PB) €2 190 Jom ol o

Abut ti ng Layer 160, Deformation Absorbing Layer 170 and Shape Hol di ng
Layer 150) 7I'n the nipple body portion 120 or the like, as shown in Fig. 2,

abut ting | ayer 166 CRRAUCRE HEFOPARLrSRT ABlof bi TERF apbr ATON bR
e T P LS e AR e
describedhereinbefore. If the tongue abutting layer 160 is made thick,
it is hardly deformed by the tongue peristalsis motion.
Therefore, the tongue abutting layer 160 is made the thinnest
for exhibiting the function to smoothen the tongue peristalsis
moticn by the infant or the like.
[0039]
On the other hand, the deformation absorbing layer 170
is made of a material.having the relatively low rigidity,and
made to have the largest thickness. Therefore, the deformation
absorbing layer 170 is constituted to absorb.the bulge of the
tongue, not to prevent the tongue peristalsis motion.
Moreover, the shape holding layer 150 is made of the
relatively rigid silicone rubber or the like and made so thicker
than the tongue abutting layer 160 as to prevent the wall of
the artificial nipple 100 from being crushed. Moreover, the
shape holding layer 156 is provided on.its outer side with the
deformation absorbing layer 170. Therefore, when the shape
holding layer 150 is made thicker than the tongue abutting layer

160 so as to hold the shape, it does not obstruct that the

deformation of the wall of the artificial nipple 100 due to
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herei nbefore. If the tongue abutting layer 160 is made thick, it is hardly
deforned by the tongue peristalsis notion. Therefore, the tongue abutting
| ayer 160 is nade the thinnest for exhibiting the function to snoothen the
tongue peristalsis notion by the infant or the |like. [0039] On the other
hand, the deformati on absorbing layer 170 is nmade of a material having the
relatively lowrigidity, and nade to have the | argest thickness.

Therefore, the deformation absorbing |layer 170 is constituted to absorb

t he bul ge qf t 0 : t..to _prevent .the t per.i | si;s._notion
Nbreover,tgﬁb%gﬁ'ﬁg %%#ﬁﬁﬁ%qﬁéfngfgﬁgigfnégg ggggﬁg %Fé%é%iééﬁﬁ'rigid
silicone %%%Q%r or the Iike and nmade so thicker than the tongue abutting
| ayer 160 "as to prevent the wall of the artificial nipple 100 from being
crushed. reover, the shape l.ding layer 150 is provided on its outer
side with gdlﬁgf5¥Whﬁﬁﬁﬁ”éﬁkg%BSng,Iayer 170. Therefore, when the shape
hol ding layer 150 is made thicker than the ton ue,abut#ing Layii 160 so as
to hold the shapég, SFPYAokd fidt: SbsEPbcdt e Hat o t1e&r 8PABEPORI o2 X% wal |
of the artificial nipple 100 due.to 25 the tongue peristalsis notion of
the i nfantl ’§rPehenlivkehe she£01C t E82AiLAY SEnt ©FENT Riae FADIURs2RIMOWR Y n Fi g.
2, not the deformation absorbing | ayer . )

layer 160 are arranged in the leading end opening 141. If the

deformation absorbing layer 170 exists in case the leading end
opening 141 has the slit shape, for example, the right and left
deformation absorbing layers 170 clog the slit, when they abut
against each other, so that the prepared milk or the like hardly
comes out of the leading end opening 141, because the silicone
rubber of the deformation absorbing layers 170 have the low
hardness and the high viscosity.

In this embodiment, therefore, the mammary papiila
leading end potion 140 has a shape holding layer 150 made
recessed to the side of the tongue abutting layer 160 to form
the spherical shape, and is arrangedj11the abutting area. The
deformation abscrbing layer 170 encircles the outer
circumference of the leading end opening 141 in the mammary
papilla leading end portion 140. By fusing the shape holding
layer 150 and the tongue abutting layer 160 directly, moreover,
the silicone rubber of the deformation absorbing layver 170,
as arranged and clamped between the shape holding layer 150
and the tongue abutting layer 160, can be prevented in advance

from leaking out of the leading end opening 141.
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170 but only the shape holding | ayer 150 and the tongue abutting [|ayer 160
are arranged in the | eading end opening 141. |If the deformation absorbing
| ayer 170 exists in case the | eading end opening 141 has the slit shape,
for exanple, the right and |l eft deformation absorbing |layers 170 clog the
slit, when they abut against each other, so that the prepared mlk or the
like hardly cones out of the | eading end opening 141, because the silicone
rubber of the deformation absorbing |layers 170 have the | ow hardness and

t he high ﬁi%gg ity. In this enbodinment, therefore, the manmary papilla

| eadi ng e 8 poti on 140 has a shape hol ding | ayer 150 nmade recessed to the

arranged I\GoTRE AR ng areas TREL 481 SRt on absorbing. | ayer 170
mamarypapt| | 451 BBAIRg BnGBor £1 on 1408 SByOTELTRG THE Chapere difg
o111 cone. FABBEFIGRS hGE UG PT BANGHCOVEE U Sger 7o RESariahigd and
cl anped between the shape holding | ayer 150 and the tongue abutting |ayer
160, can BeUprévERNEFitHtadvaAcRaver BT 8akE N bdReds ahethdadhgimd
opening 141. 1 26 _[0041] (Constitution of Base Portion 110) As shown in
Fig. 2, tREaPgsE0pEitidornta¥ed 190 or ned by
The shape holding layer 150 is set to have the relatively
high hardness, as described above, so that the hardness of the
base portion 110 is also relatively high. As a result, the
base portion 110 1is prevented from being deformed and
disconnected from the cap 12, according to the feeding motion.
Then, the artificial nipple 100 can be prevented in advance
from unintenticnally come out from the infant feeding bottle
11.
Here in this embodiment, the base portion 110 is formed
by stretching the shape holding layer 150, but may also be
formed by stretching the tongue abutting layer 160.
Alternatively, the base portion 110 may also be formed by
stretching both the shape holding layer 150 and the tongue
abutting layer 160.
Moreover, an engaging portion 112, as positioned on the
base portion 110, is formed of the shape holding layer 150
thereby to hold the cap 12 reliably. At the same time, the

engaging portion 112 is brought, at the end portion of a

position 161, where the tongue abutting layer 160 is folded
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stretching the shape holding | ayer 150 so that the base potion 110 is
constituted to have the sane hardness as that of the shape holding | ayer
150. The shape holding layer 150 is set to have the relatively high
hardness, as descri bed above, so that the hardness of the base portion 110
is also relatively high. As a result, the base portion 110 is prevented
from bei ng defornmed and disconnected fromthe cap 12, according to the
feeding notion. Then, the artificial nipple 100 can be prevented in

i i . ] t f i 11.
Fere i n t Freh i Eher el ALY L AOTBn gt L B0 L el P%?’é“nbdlr?ﬁog' Ll by the
h hol di I 50,. . d b t.ret chi t ongue
Sbutting Farar 1aghd B Hateke bl 8nEes 8 TR eREa¥iEE R oAt T or e
Phyer 1600 nbieatibe AR ERERG A Ema PR oS poteaeTpodih SREHCAIP RS bace
ion 110, | : f the sh I ding | 150 t hol d t he
bap 121 e#ﬁggiri.ﬂg{a”rfcﬁsﬁsamﬁﬁi:i%[ m ng'eﬂéﬁa?%ﬁé%@m o) g&%%g% aht . at
th d ti ition . ere e tongue abutting |ayer is
e end por |o€ho a Qggh é?ﬁ%a g

fol ded 27°baRK" (F e T8 brehns ity 5 M3 P 255 OoF REBIakii e nt

agai nst a is integrall jointed to the engagin ortion 112
9 QQO totﬂma%utsi%e{ Here, this fusi%anagkﬂemore intensified

by forming an engaging recess in the shape holding layer 150
so that the tongue abutting layer 160 may be inserted into that
engaging recess.

[0042]

(Other constitutions)

Since the basé portion 110 is provided with a vent valve
111, as shown in Fig. 2, the ambient air is passed, even in
case the pressure in the infant feeding bottle 11 drops as the
infant is fed with the milk, through that vent valwve 111 into
the infant feeding bottle 11 inside éf the artificial nipple
100 thereby to prevent the buildup of a vacuum.

In short, the vent valve 111 has a function to provide
the communication between the inside and outside of the
artificial nipple 100 attached to the infant feeding bottle
11 thereby to make the pressure equivalent.

On the other hand, the cap 12 is so mounted as to engage
with the engaging portions 112 to 114, as disposed in the base
portion 110 of the artificial nipple 100, and is screwed and

so on the infant feeding bottle 11. As shown in Fig. 2, more
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of the shape holding | ayer 150. As a result, the shape holding |ayer 150
and the tongue abutting |ayer 160 are reliably fused to each other wthout
exposi ng the deformati on absorbing layer 170 to the outside. Here, this
fusion may be nore intensified by formng an engaging recess in the shape
hol di ng | ayer 150 so that the tongue abutting |layer 160 nay be inserted
into that engaging recess. [0042] (OQther constitutions) Since the base
portion 110 is provided with a vent valve 111, as shown in Fig. 2, the

ambi ent a'sBetﬁfE@ﬁ?Lf ENEN-d acfsa%dtf*twe REESBYLE ],kgrtgg @trtg]f tt%eed' ng

bottle 11 as t I nfa th the m | vent

I 111 |de of the rtificial
x?pgfe bg?ﬁé E§ ﬁg&%revéﬁfq%hghgaiékup 0 BﬁﬁFl 1gh%??(x¥he vent

I 111 t t n cat n the inside
\éﬁdvgut Si Qas th%l}qlc I atsﬁ 3?32{{9?\“ g:prleelgl gtl ac“lhecdo*lt gyl nf%?tt Fdedi ng
bottl 11 th th re ur ui valent.,.  On the ot nd, the
;cgp 12 is’ §8tﬁ%ﬁg¥88 %% Hg éﬁ%é q éﬁ@ﬁglhﬁep%WT?dW§P ﬂmﬁo 114,
as di spose rtion 110 of the artificial nipple 100, and is

scr ewed aﬁgouia Bﬁt 3 9ﬁgpﬁﬁdf§8dpﬁﬁ GHFtW@Y1f13QSQ§h&m?HQ?qqgf . nore

28 speC|f|ca X the cap 12.can fix the base portion 110 of the
piurality of positions of the base portion 110 or may adopt

another constitution.
[0043]
(Method for Manufacturing Artificial Nipple 100)

The artificial nipple 100 according to this embodiment
is so constituted as described hereinbefore. The method for
manufacturing the artificial nipple is described in the
following.

Fig. 3 and Fig. 4 are schematic explanatory views showing
molds.or the like for molding the artificial nipple 100.

For molding the artificial nipple 100, as shown in Fig.
3, a shape holding layer shaping female mold 180 and a shaping
male mold 120 are used, for example, as the shape holding layer
shaping molds for shaping the shape holding layer 150 of Fig.
2. |

At first, the shaping male mold 190 is inserted into the
shape holding layer shaping female mold 180 shown in Fig. 3.
After this, the aforementioned silicone rubber of the hardness
of 15 to 50 degrees is injected and molded (as one example of

a first molding step). Then, the shape holding layer 150 shown
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artificial nipple 100 on the infant feeding bottle 11 and can adjust the
fastening strength and accordingly the air ventilation by the vent valve
111. Here, the vent valve 111 should not be limted to one but nay al so be
di sposed at a plurality of positions of the base portion 110 or nay adopt
anot her constitution. [0043] (Method for Manufacturing Artificial Nipple
100) The artificial nipple 100 according to this enbodinment is so
constituted as described herei nbefore. The nethod for manufacturing the

artificia&nnkﬁgtezigsd§gg&gqu inthe following. Fig. 3 and Fig. 4 are
schematic explanatory views showing nolds or the like for nmolding the

artificiahoﬁhg le 100. For nolding the artificial nipple 100, as shown in
Fig. 3, a shape holding | ayer shaping female nold 180 and a shaping nale

| d 190 f | e, th h hol di | aye api nol ds
for shapi ng t he Shans 46 oi%%t%oa?%bs%ﬁ&%ﬁﬁfg?r 'afgmﬁéi Fepdls ﬁr‘féorﬁﬂn?pi g

I | d 0. i i ted into t s _ in ayer api n enmal e no
180" shown 1P BF g% S ERERE: 1o €PSPRE AP o Bt T RIS Ao nEe CUKBET of ¢ he

har dness .of _15 t% qguge rees is injected_and nolded (as one exanple of a
) -

(
first nol dfnft8te P4 THe BHEG dPAgNREYRE 188 Sheped Juire
holding layer 150 is inserted so far that the mammary papilla

leading end portion comes into abutment. The aforementioned
silicone rubber of the hardness of 5 to 10 degrees is injected
and molded (as one example of a second moléing step). Then,
the deformation absorbing layer 170 shown in Fig. 2 is molded
integrally with the shape holding layer 1590.

[0045]

Into the not-shown tongue abutting layer shaping female
mold given the same contour shape as that of the mammary papilla
portion 130 or the like in the artificial nipple 100, the
shaping male mold 190 having the shape holding layer 150 and
the deformation absorbing layer 170 integrally molded is then
inserted, and the aforementioned silicone rubber having the
hardness of 15 to 50 degrees is injected and molded (as one
example of a third molding step). Then, the tongue abutting
layer 160 shown in Fig. 2 is molded integrally with the
aeformation absorbing layer 170.

Thus, the artificial nipple 100 having the three-layered
structure is formed, as shown in Fig. 2. According to the

manufacturing method of this embodiment, the deformation
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in Fig. 2 is forned. [0044] Into a deformation absorbing | ayer shaping

femal e nold 181 or the defornmation absorbing | ayer shaping nold, as shown
in Fig. 4, the shaping male nold 190 havi ng the shaped shape holding |ayer
150 is inserted so far that the mamary papilla |eading end portion cones
into abutnment. The aforenentioned silicone rubber of the hardness of 5 to
10 degrees is injected and nolded (as one exanple of a second nol ding

step) Then, the deformation absorbing |layer 170 shown in Fig. 2 is nol ded

oo PRk RiheL 208pe NOLE A | BV ELa R0 raidtily LELRRb0S Aty Slo N

t ongue abu yer s iven We%%ape as
t hat of th II or or_the like in th artlf i al
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and the qgﬁgr t|on absorbing layer 170 integrally nolded is then

i nserted, he af orementi oned S|I|cone rubber having the hardness of 15
to 50 degrees is injected, and nol (as one _exanple of a third nol ding
step) Then, thelEsRgtB 55&?t?ﬂ@°d+%?%F 1%@esﬁ%ﬁﬂel%O¥$tP929Q¥??nﬂ§ﬂﬂj
integraII% with the deformation absorblng?la yer 170. Thus, the artificial
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2. According to the manufacturing nethod of this enbodi ment, the
defornmati éaver 160 aremolded in therecited crder. However, themolding

order should not be limited theretco, but the tongue abutting
layer 160, the deformation absorbing layer 170 and the shape
helding layer 150 may also be molded iﬁ the recited order.

Moreover, the integral molding of this embodiment can
contain the so-called "two-color molding", in which one male
mold 1s sequentially moved to the different female molds, or
the insert molding, in which the primary molding is set in
another mold and integrally molded. Moreover, the molding
method should not be limited to that of the embodiment but can
contain the molding of dipping the tongue abutting layer 160
to become the outer layer of the secondary molding obtained
till the second molding step, and the compression molding.
[0047]

(Cther Manufacturing Methods of Axrtificial Nipple 100)

The aforementioned manufacturing method of the
artificial nipple 100 has been described on the manufacturing
method using the injection molding, but the molding method
using a compression molding is described in the following.

At first, a tongue abutting layer shaping female mold
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30 absorbing layer 170 of Fig. 2 can be reliably arranged between the
shape hol ding | ayer 150 and the tongue abutting |layer 160. [0046] Here in
t his enbodi nent, the shape holding |ayer 150, the defornation absorbing

| ayer 170 and the tongue abutting |ayer 160 are nolded in the recited
order. However, the nolding order should not be Iimted thereto, but the
tongue abutting |ayer 160, the deformation absorbing |layer 170 and the
shape holding layer 150 nay al so be nolded in the recited order. Moreover,

the integtal - I of -t hi aodi_nent_.can, _contain the so-calle
"tmo-colo?gngggégggg'iﬁr %iﬁﬁlnéaﬁgﬁg%l%%i&aygrs %%%ﬁ??af?@a J%%‘%o t he
different .,fenal e |.ds,, or . the_insert nolding, .in.which the prinmar

ol di ng 1 £t Eh CARSHHEE NASRIaBna T hE BT At PS SHOIGE SRbFavert e

nmol di ng .hod _should not_be limted to that _of the enbodi pent but can
Contai o t HEERONALAGRoFPAPERTAG HRECE NGB BRUETTALE BB 16D Of d Hecons. t he
outer layer of the secondary nolding obtained till the second nol di ng
step, and®the conpression nolding. [0047] (O her Manufacturing Methods of
Artificial N pple 100) The aforenmentioned manufacturing nmethod of the
artificial nipplle¥g86ThadBeethaRsscPfbélcon tfE nakif aefurtihsg teREURd usi ng

the injection nolding, but the nolding nethod using a conpression nolding
is descriB@HtFﬁnﬂhéaf%Fl%ﬂﬁﬁﬁﬁg female mold matches the contour of the

tongue abutting layer 160 of Fig. 2.

Into this tongue abutting layer shaping female mold, an
liquid elastomer for a tongue abutting layer having a high
hardness such as the silicone rubber having the hardness of
15 to 50 degrees is injected. In this state, the tongue
abutting layer shaping male mold is inserted into the tongue
abutting layer shaping female led so that the tongue abutting
layer 160 is compression—moldéd (as one example of the tongue
abutting layer shaping step).

This tongue abutting layer shaping male mold has a
constitution similar to that of the shaping male mold 190 of
Fig. 3, and its contour matches the shape of the inner side
of the tongue abutting layer 160 of Fig. 2.

As a result, the téngue abutting layer 160 shown in Fig.
2 is molded by inserting the tongue abutting layer shaping male
mold and by compression molding it.

[0048]
Next, while the tongue abutting layer 160 is]oeiné shaped

in the tongue abutting layer shaping female mold, this tongue
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At first, a tongue abutting |ayer shaping female nold 31 is prepared. This
tongue abutting | ayer shaping fenale nold is constituted to have an entire
shape simlar to that of the deformation absorbing |ayer shaping fenale
nold 181 of Fig. 4. However, the shape of the inner side of the tongue
abutting | ayer shaping female nold matches the contour of the tongue
abutting layer 160 of Fig. 2. Into this tongue abutting | ayer shaping
female nold, an |liquid elastoner for a tongue abutting |ayer having a high

forSness, S 38 BB LERBSGEUBRRE, YRt DR DaCneSe FAIRIR00
TELS Lo B AERolRl el R S P pyon TR D9 LT s Bl S
O e BB L ERTabolEL, SOTPLL. LB ILs Lo b g Lver
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abutting layer 160 shown in F#%f 2 is nolded by inserting the tongue
abutting | ayer &hhBFidifal Ehe P dirt I3 ebApresspo YR 8NAGLNE mq1oD48)

mold is inserted into the tongue abutting layer shaping female
mold, and a compression melding is performed to mold the
deformation absorbing layer 170 shown in Fig. 2 (as one example
of the deformation absorbing layer shaping step).

This deformation absorbing layer shaping male mold has
a constitution similar to that of the shaping male mold 190
of Fig. 3, and its contour matches the shape of the inner side
of the deformation absorbing layer 170 of Fig. 2.

As a result, the deformation absorbing layer 170 shown
in Fig. 2 is integrally molded on the tongue abutting layer
160 by inserting the deformation absorbing layer shaping male
mold and by compression molding it.

{0049]

Next, while the tongue abutting layer 160 and the
deformation absorbing layer 170 are being shaped in the tongue
abutting layer shaping female mold, this deformation absorbing
layer shaping male mold is extracted. After this, the liquid
elastomer for the shape holding layer having a high hardness
such as the silicone rubber having thé hardness of 15 to 50

degrees is inserted onto the deformation absorbing layer 170.
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Next, while the tongue abutting |layer 160 is being shaped in the tongue
abutting |layer shaping fenmale nold, this tongue 32 abutting |ayer shaping
male nmold is extracted. After this, the defornmation absorbing layer liquid
el astoner having a | ow hardness such as the silicone rubber having the
hardness of 5 to 10 degrees is inserted onto the tongue abutting |ayer

160. After this, the deformation absorbing |ayer shaping nale nold is
inserted into the tongue abutting | ayer shaping fermale nold, and a

conpr essi on nn!gkgg |§hggrfgﬁgegh%§ ngég?%ggdgg : tlon abs rblqﬁalayer

170 shown in Fi (as ohe exa - absor yer

shapi ng step far t|on abs
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its cont our mat ches the shqggjof the inner s f t he gefo
absor bi ng ng%FOT96e8F19P§‘ 108 B e F% 'ﬂﬁhﬁi Bﬁe %ﬂqm | ayer
170 shown IS |nt raI nol ded on the ton ue abuttin Jayer 160
by .nsert.lﬁaeffhﬁ%e% FatfoR T asnanﬁa%?mgﬁ S g eap B PRI G

conpr essi ogn_nol di 0049] hbxt whil e the tongue abutting |ayer 160
and the EQVSFnﬁngﬁn3b§ EBi ng Iayer 170 are being shaped in the tongue
abutting | ayer shapi femal e nold, this deformation absorbing |ayer

shapi ng mal e nof8%ps %ﬁﬁ%o@@&dlﬂﬂt&al’%ﬁfs shepa ng igpbe mold has "a

constitution similar to that of the shaping male mold 190 of
Fig. 3, and a substantially identical constitution.

The shape holding layer 150 shown in Fig. 2 is molded
integially with the tongue abutting layer 160 and the
deformation absorbing layer 170 by inserting the shape holding
layer shaping male mold and by compression molding it.
[0050]

If the deformation absorbing layer 170 having a lower
rigidity {or a lower hardness) is to be injection-molded
between the tongue abutting layer 160 and the shape holding
layer 150 of Fig. 2 having a higher rigidity (or a higher
hardness), the injected resin may be offset on the mold or
influenced by the injection pressure thereby to raise a problem
that the homogeneous layer is hard to form.

According to the aforementioned method of laminating the
individual layers by using the liquid elastic material to
inject the individual layers sequentially from the outer side
into one female mold, however, the deformation absorbing layer

of the lower rigidity is integrally molded on the tongue
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el astonmer for the shape holding | ayer having a high hardness such as the
silicone rubber having the hardness of 15 to 50 degrees is inserted onto

t he deformation absorbing |ayer 170. 33 After this, the shape hol ding

| ayer shaping male nold is inserted into the tongue abutting |ayer shaping
femal e nold, and a conpression nolding is perfornmed to nold the shape

hol ding |ayer 150 shown in Fig. 2 (as one exanple of the shape hol di ng

| ayer shaping step). This shape holding | ayer shaping male nold has a

constituti Lmar t. of .t he shaping nal e ld 190 of _Fig.. 3, and a
subst ant i &l $§%ﬁggniﬁg%? %gﬁs?ftEﬁ?(ﬁ%m he scgbgm¥&§iﬁgﬁg gﬁy%rr%%é§§§homn in
Fig. 21is | de I nt egr i th the tongue.abutfing | ayer 160 and the
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hardness), the injected resin may be offset on the nmold or influenced by
the inj ecfiBR1Fr éddurie Madidery stuaditda ld Yorfalmenihe naenqure HiHdgereous

| ayer is hard to form_ According to the aforenentioned nethod of |aminating
t he layer 160 or the outer side of Fig. 2. This makes it sufficient

Lo prepare only the tongue abutting layer shaping females mold,
but makes it unnecessary to prepare the female mold for the
shape holding layer 150 or the 1like. As a result, it is possible
to lower the manufacturing cost for the artificial nipple 100.
Here in this manufacturing method using the compressionmolding,
too, the artificial nipple 100 need not be manufactured from
the outer side tongue abutting layer 160 by using one femaie
mold. By using cne male mold, the artificial nipple 100 could
also be manufactured by molding-the inner side shape holding
layer 150 and by changing the female molds.
[G051]

Here, the method for manufacturing the artificial nipple
100 according to the aforementioned compression molding can
be applied to not only this embodiment but also other
embodiments to be described hereinafter.
[0052]
(Second Mode of Embodiment)

Fig. 5 is a schematic section showing an artificial

nipple 200 according to a second mode of embodiment of the
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i ndi vidual |ayers by using the liquid elastic material to inject the

i ndi vidual |ayers sequentially fromthe outer side into one fenmale nold,
however, the deformation absorbing |ayer of the lower rigidity is
integrally nolded on the tongue 34 abutting |layer 160 by the conpression
mol ding. As a result, the soft resin of the |ower hardness is not offset
on one side of the nold so that the honbgeneous | ayers can be easily

nol ded. According to that nethod, noreover, the artificial nipple 100 is
nol ded sequent

iLally fromthe tangue abutti | ayer..160.or .t h oq% si de
of Fig. 2 FRPEakes TE clrvarene ot o r epar 8X5FS CERb TRGLE dBLLt i ng
| ayer shaping fenale . d, t makes it unnec ar o_prepare the femal e
ol d for CHEMHAReThal tF My Tedyer SRR 6 HHEE ke At FECaT e LHA S o
possi bl e | ower 't he manpufacturin cos% for the artifjicial nipple 100.
Here in tﬂbg FHeiriof SR AN g Fret it ’E}gfiﬁgo ﬁé‘%é’&iﬁ&e%si oh"#bFEPHRG: %o, the
artificial nipple 100 need not, be nanufactured from the outer side tongue
abutting FAPBPNESY hiPREsRRG WHe techal &heds) des ByiRiki LY e HEaa gl Y, t he
artificial nipple 100 could also be manufactured by nolding the inner side
shape hol 8PRE Hyayehe 150mHRE B fefaRgen Wil # bfml 8foltds. TOOBI{iMere, the
met hod for manufacturing the artificial nipple 100 according to the
af or ement FeRedietApredsi eanrsRdiiAgdcan the dpplifeegntorpdnténly this
enbodi nent but al so ot her
In this embodiment, a shape hoiding layer 250 shown in
Pig. 5 is different from that of the first embodiment.
Specifically, the shape holding layer 250 of this embodiment
is provided, as shown in Fig. '5, with three protrusions 251
or rigid portions protruding away from the shape holding layer
250 so that the thickness of the deformation absorbing layer
170 is accordingly provided with thick portions and thin
portions.
Specifically, the protrusions 251 are formed in ring
shapes protruding from the shape holding layer 250 to the side
of the hollow portion C. Here, these protrusions 251 may also
be shaped into a spiral shape or continuous dots.
Alternatively, what is increased in thickness is not the shape
holding layer 250 but only the deformation absorbing layer 170,
so that the rigidity may ke enhanced by corrugating the shape
holding layer 250 while leaving it with a homogeneous
thickness.

Thus in this embodiment, the protrusions 251 having the

rigidity enhanced of the shape holding layer 250. As a result,
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enbodi nents to be described hereinafter. [0052] (Second Mdde of

Enbodinent) Fig. 5 is a schematic section showng an artificial nipple 200
according to a second node of enbodi nent of the 35 invention. The
constitution of the artificial nipple 200 shown in Fig. 5 is nostly comon
to that of the artificial nipple 100 according to the first node of

enbodi nent. Therefore, the comon portions are omtted in their
description by designating themby the common reference nunerals, and the

fol |l ow ng escriptiond entralized.on the di rent_points. .Jdn .this
enbod nent et Chspet Rarar e T B daTeh 238 S e REh Gk et T om
that of th irst e eci fical l e, hol ding. | ayer 250 of

ﬁ fi qgodiqpnt. P é, t he shaF 1 I

this enbodfffeRt IPCPII deE Y AT SHOWRS FORPYS B4 tALE AP B br Ot rifsi ons
251 or rigi rtio pr.ot rudi ng .gqway, fromthe pe hol ding | ayer 250 so
that the Fﬁ?gkﬁgféwﬁﬁitﬁé & oFﬁgPﬁaﬁ%éﬂdeﬁFﬁﬁ %gﬁeﬁanrﬁ?ié?%&%gi%ﬁngly'
provided with thick _portions and thin paortions. Specifically, the

pr ot r usi oRS SIS L&At F O MSd N CFPRE S IsRApE SPEOFGdP R F FBRP L RSk

hol ding | ayer 250 to the side _of the hollow portion C. Here, these

protrusi oS B¢ ARYaRFse* bBeshake€d into a spiral shape or continuous dots.
Alternati%%b%é]mhat is increased in thickness is not the shape

{Third Mode of Embodiment)

Fig. 6 is a schematic section showing an artificial
nipple 300 according to a third mode of embodiment of the
invention. The constitution of the artificial nipple 300
shown in Fig. 6 ismostly common to that of the artificial nipple
100 according to the first mode of embodiment. Therefbre, the
commonportionsareomittedjlltheirdescriptionknrdesignating
them by the common reference numerals, and the following
description is centralized on the different.points.

In this embodiment, a shape holding layer 350 and a
deformation absorbing layer 370, as shown in Fig. 6, are
different from those of the first embodiment. In this
embodiment, more specifically, the shape holding layer 350 is
50 arranged that protrusions 351 protruding to the side of the
deformation absorbing layer 370 abut against the deformation
absorbing layer 370. These protrusions 351 are arranged at
two portions, for example, in ring shapes, as shown in Fig.
6.

Moreover, the deformation absorbing layer 370 1is so
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hol di ng | ayer 250 but only the deformation absorbing | ayer 170, so that
the rigidity may be enhanced by corrugating the shape holding |ayer 250
while leaving it with a honbgeneous thickness. Thus in this enbodi nent,
the protrusions 251 having the rigidity enhanced of the shape hol ding

| ayer 250. As a result, 36 the rigidity of the shape holding |ayer 250 is
enhanced within the range of non-preventing the tongue peristalsis notion
so that the wall of the artificial nipple 200 can be reliably prevented

f bei h the t i stal si ti t i nf ant th
ke, [0088 o TR P RBdeSof “EHBBaRren ) RN B ek cencHa T et on
how tificial i ppl e 300 accor di t third .of enbodi t
of the” | ROGREFBRIITRE ‘CoRBE R D BIP4 HaLa FPPci BESBpRE00Y Shown i n
Fig. 6is stly common to that of the artificial nipple 100 according to

the first >mdde of enbodi ment. Therefore, the comon portions are omtted
in their description by designating them by the common reference nunerals,
and the fol | owi AY CHESCEAGRGIFIY ddift rRYPEEE bANE hé 2 di Perldt §FUIRRs. In
this enbodi nent, a shape holding |layer 350 and a deformation absorbing

| ayer 37010d§i8Hc\ity§h3EP -0 bhedrige of therdgifo fiakiehebsoshbinhel dyganst

enbodinent. In this
370, the constitution is made such that effects similar to the

protrusions 251 of the second embodiment can be attained, and
such that the protrusions 351 are not formed on the shape
hoiding layer 350 on the side of the hollow portion C. When
the hollow portion C of the artificial nipple 300 of Fig. 6
is rinsed by the user, the artificial nipple 300 is easy to
rinse because of no protrusion, whichxnight otherwise obstruct
the rinsing operation.
[0054]

Here in this embodiment, the protrusions 351 are formed
on the shape holding layer 350. However, the protrusions 351
should not be limited thereto but may be formed on the tongue
abutting layer 160. In this modification, the protrusions are
formed from the tongue abutting layer 160 to the side of the
deformation absorbing layer 370.
[0055]
(Fourth Mode of Embodiment)

Fig. 7(a) is a schematic section showing an artificial
nipple 400 according to a fourth mode of embodiment of the

invention, and Fig. 7(b) is a schematic section along line D
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enbodi nent, nore specifically, the shape holding layer 350 is so arranged
that protrusions 351 protruding to the side of the deformation absorbing

| ayer 370 abut against the deformation absorbing |ayer 370. These
protrusions 351 are arranged at two portions, for exanple, in ring shapes,
as shown in Fig. 6. Mreover, the deformati on absorbing |layer 370 is so

37 constituted as is recessed, as shown in Fig. 6, at portions
corresponding to the protrusions 351 of the shape holding | ayer 350. By

t hus protnquQg;t@g_protrusions 351 of the shape holding |layer 350 to the
side of the deformation absorbing |ayer 370, the constitution is nmade such

that effects simla . pr ot ions, 251 of.the sec enbodi ment can
be attai ned, angheééghgg%gﬁt%ﬁ%(Hig'FUEF%ﬁglgﬁilépéxigia@@rﬁ%ﬂoﬁﬁlT%e shape
hol di ng | ayer . 350 on the sjde of the holl ow portion When the holl ow
portion cﬁﬁ#tPﬁg %?E???%?%ﬁ %ﬁ,ﬂa%gnébSOBFOﬁi§9 ?9a§:§%}Fﬂgeﬂr5§f%%%ahser,
the artificial nipple 300 is.easy to_.rinse because of no protrusion, which
m ght ot hér RS oggpru%?cof%%n?iﬁ§1n5h8pefhf?BnFmTﬁb5@F HePROF HIE T s
enbodinen%, the protrusions 351 are forned on the shape hol ding |ayer 350.
However, CHE BT UsHBRSOTEPD Rokt AP hEE eHatittAd &b Hifdedes BEAD Fh9™ be

formed on_t he tongue,
by desighating them by the common reference numerals, and the

following description is centralized on the different points.

In this embodiment, as shown in Fig. 7, a shape holding
layer 450 is provided, in a shape holding layer 450 and near
the mammary papilla, with rigid ribs 451, which extend in the
direction of the tongue peristalsis motion. These rigid ribs
451 are arranged to reach the tongue abutting layer 160. 1In
other words, a deformation absorbing layer 470 is not arranged
at the portions, where the rigid ribs 451 are formed, but is
directly jointed to the tongue abutting layer 160.

At the portions where the rigid ribs 451 are formed,
therefore, the soft silicone rubber of a low hardness does not
exists, but only a high hardness and a rigid silicone rubber
is arranged. This arrangement provides the artificial nipple
400 which is hard to crush by the tongue peristalsis motion
of the infant or the like.

At the portions where the rigid ribs 451 are formed,
moreover, the tongue abutting layer 160 having the relatively
high rigidity and the shape holding layer 450 are directly

integrated with each other, thereby to provide a constitution
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abutting layer 160. In this nodification, the protrusions are formed from
the tongue abutting |ayer 160 to the side of the deformation absorbing

| ayer 370. [0055] (Fourth Mode of Enbodinment) Fig. 7(a) is a schematic
section show ng an artificial nipple 400 according to a fourth node of
enbodi nent of the invention, and Fig. 7(b) is a schematic section al ong
line D 38 - D of (a) The constitution of the artificial nipple 400
according to this enbodinent is nostly common to that of the artificial

ni ppl e 100,3560r 409 1L0qLRE L1 Sh PRUGEEh eHBodLGRAL. Therefore, the
common portions are omtted in thelr description y designating them by
t he connnngg%qrence nunerals, and the follow ng description is

n

centralize the different points. In this enbodi nent, as shown in Fig.

7, a shape hol djn | ayer, 450_i s, provided. in a shape hol ding .l ayer 450 and
near the. s BaBET ot e Aot PUTie Fbkohs " GRS WSiE i, e

di ti f the t ristal si ti.gn. ,Th igid ribs, 451 are

arr anged ERorCAeRT e FBRGUS HRuPe HO® G L1601 in HEFAwbF d e
deformati on _absorbing |ayer 470 is.not arranged . at _the portions,, where the
rigid ri b§9351s reaFd#HE%}CHhF%FsrlQPFe%%@9 ?ﬁﬁﬁﬁbd7ﬂ8)vh8nth%dEfEbutting

| ayer 160. At the portions where the rigid ribs 451 are forned
y of an opp%sed PN2e"1°0F one oflthe three rigid ribs 451,

Moreover, the artificial nipple 400 is provided, as shown
in Figs. 7(a) and 7(b), with none of the rigid ribs 451 on the
opposed face T, against which the tongue of the infant or the
like abuts. At the portion, against which the infant tongue
abuts, therefore, the deformation absorbing layer 470 is formed
on the inner side of the tongue abutting layer 160, so that
the wall of the artificial nipple 400 is smoothly deformed by
the bulge of the infant tongue.

Thus, the artificial nipple 400 is provided with the
rigid ribs 451 only at the portions, against which the infant
tongue does not abut, but not at the portions, against which
the infant tongue abuts. Thus, it is possible to realize the
artificial nipple 400 which is easy for the infant or the like
to perform the tongue peristalsis motion but which is hardly
érushed on the wall by the tongue peristalsis motion.

Moreover, the artificial nipple 400 of this embodiment
has no protrusion formed on the side of the hollow portion C
so that it is constituted to enable the user to wash easily.

[0057]

40



therefore, the soft silicone rubber of a | ow hardness does not exists, but
only a high hardness and a rigid silicone rubber 1is arranged. This
arrangenent provides the artificial nipple 400 which is hard to crush by
the tongue peristalsis notion of the infant or the |like. At the portions
where the rigid ribs 451 are formed, noreover, the tongue abutting |ayer
160 having the relatively high rigidity and the shape hol ding | ayer 450
are directly integrated with each other, thereby to provide a constitution

39 having I|tt|§ glsto%hhg ‘%ﬁﬁ ?%hqjia%gg a rﬁ&gﬁghtwgqﬁgv% the

artificial nlpple 200" s iseo ongue o E6r the
like is arr ed,. when ,i.t. abut.s £3 shown n th si de of

Fig. 7(a), gag?%el@’%té%@faﬁ% ]Doﬂwgfe‘ﬂﬁf%dc]e a&fraélﬁg C%L}e% I‘OIq:gI dribs
451. Morepve t he ar i al pl e 400 pro s homn n Figs.

() and PEpyiniiedn Ssreter « helorgre HARsE. ReBish T th%s BRBoSear Bee T

agai nst which the tongue of the infant_or th | i ke abuts. At the portion,
agai nst WRAFERNERE ?ﬁ%éﬁ?e%ﬁnb%edOEBﬁ?sll?ﬁ%ré?o?%e Eh&Y HR% or mat i on

absor bi ng Igéer 470 is fornmed on the inner side of the tongue abutting

|l ayer 160/%88fihat the wall of the artificial nipple 400 is snoothly

def or ned bg the bulge of the infant tongue. Thus, the artificial nipple
400 is préYiged Wren PﬁeEmbOdlment)

Fig. 8 is a schematic section showing an artificial
nipple 500 according to a fifth mode of embodiment of the
invention. The constitution of the artificial nipple 500
according to this embodiment is mostly common to that of the
artificial nipple 100 according to the first mode of embodiment.
Therefore, fhe common portions are omitted in their description
by designating them by the common reference numerals, and the
following description is centralized on the different points.

A deformation absorbing layer 570 of the artificial
nipple 500 of this embodiment is made thicker than the
deformation absorbing layer 170 of the artificial nipple 100
of the first embodiment. The deformation absorbing layer 170
is made of a silicone rubber or the like having a hardness of
10 or less, as described hereinbefore. In case the thickness
is increased, therefore, the wall of the artificial nipple 500
is easily deformed, when the infant or the like performs the
tongue peristalsis motion, so that the artificial nipple 500
comes closer to the feel of the nipple of an actual mother or

the like.
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rigid ribs 451 only at the portions, against which the infant tongue does
not abut, but not at the portions, against which the infant tongue abuts.
Thus, it is possible to realize the artificial nipple 400 which is easy
for the infant or the like to performthe tongue peristalsis notion but
which is hardly crushed on the wall by the tongue peristalsis notion.
Moreover, the artificial nipple 400 of this enbodinent has no protrusion
formed on the side of the hollow portion C so that it is constituted to
enabl e th hto wash easily. [0057] 40 Here in this enbodi nent, the
rigid ribs ?%% of the shape holding |ayer 450 are |ongitudinally arranged,

b houl d d I be

arﬁaﬁggg obP?;uepge%k E%%e%eprﬁégl?ﬁnghE“ﬁ?a§$§ %gﬁgﬁ%flﬁﬁggﬁﬁﬁﬁigf OEOO
.sch t e

accordingts & PPF RCHEAESS g%%%ﬁa?ﬁé oE DR (1R h““c“?h ; r%#é%ﬁ%ﬁf?t Ut i on

f th fi I l.e 50 i , IS odi nent i s nostly conmon

fo that of "FHE * 2 FPPUFBEOAI BH1 G000 3EE0r i 1750, Fhé Tt srgdes ot

enbodi nent gheregore, %2@ comon portions are omtted in their

descri pti 6R"Thy de Fghat PRY -t hem by the common reference nunerals, and the

fol |l ow ng descrlptlon is centralized on the different points.
this embodiment, more specifically, the deformation

absorbing layer 570 is made so thick that the deformation of
the wall of the artificial nipple 500 by the tongue peristalsis
motion of the infant or the like is sufficiently absorbed by
the deformation absorbing layer 570. Even if the shape holding
layer 150 is thinned, therefore, the deformation absorbing
layer 570 can prevent the wall of the artificial nipple 500
can be prevented from being crushed.

As the deformation absorbing layer 570 is made thick,
mdreover, the space in the hollow portion C is relatively
narrowed. As a result, the artificial nipple 500 is prevented
from being entirely deformed by the tongue peristalsis motion
of the infant, so that the preparedmilk or the like is prevented
from being squeezed out from the leading end opening 141 by
the pressure accompanying that deformation. Thus, the
deformation is reliably absorbed by the deformation absorbing
layer 570 so that a proper quantity flows out according to the
peristalsis motion. Here, the hollow portion C may be formed
into a tubular passage.

[0060]
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A deformati on absorbing |ayer 570 of the artificial nipple 500 of this
enbodi nent is nmade thicker than the deformation absorbing |ayer 170 of the
artificial nipple 100 of the first enbodi ment. The deformati on absorbi ng

| ayer 170 is nade of a silicone rubber or the |ike having a hardness of

10 or less, as described hereinbefore. In case the thickness is increased,
therefore, the wall of the artificial nipple 500 is easily deforned, when
the infant or the like perforns the tongue peristalsis notion, so that the

tificial ni o the feel h | t
arthelch? Phgphgﬁgggﬁf gg%@f r%%ﬁ%rru‘ ee50%h8&d?h Bgygfgg§ﬁﬂigcn;ge
t hi th th h di h ti | e 100 of
the f1rst enBod AN Cand stbbt SRt 15 bahat =t & e EPB'%E@U@I f3fbutti ng
I 560. t hi nmb f t he def t
absor b ngerﬂé%fl "635 r8 'ﬂetosore[&'i{%@s?ﬁéic%ﬁii%mm%n S5 BPIREHS Gl | of
the artifi |aI 500 by the ton9 gerlstaIS|s notion of the infant
or the |ik&® ngﬁgg %? ALPY BBS5LBedtn ?ﬁ#%&ﬁ%%%&ﬂ|¥ﬁﬁéﬂﬁ%#QEQ&F4ayer

570. Even |f t he_shape holding, |ayer 150 is thinned, therefore, the
def or mat | 8PRbSoPBPngs P%@%%d%@d“ﬂéhEbF@W@hFaPhéoﬂéPPn0519hea%f%hQW%laI

ni ppl e 500 can be prevented from bei ng crushed.
in Fig. 8.

As shown in Fig. 8, the tongue abutting layer 560 and
the shape holding layer 550, which are made of silicone rubber
are stretched to form the base cap potion 510. This tongue
abutting layer 560 and so on are made of the relatively rigid
silicone rubber having the hardness of 15 to 50 degrees, so
that the base cap portion 510 is made to have a high rigidity.

As a result, the base cap portion 510 enables the
artificial nipple 500 to be so mounted on the infant feeding
bottle 11 that it may not easily come cut.

[C061]

The base cap portion 510 is provided, as shown in Fig.
8, with a tongue part 512 for removing the base cap portion
510 easily from the infant feeding bottle 11. As a result,
the user can remove the artificial nipple 500 easily from the
infant feeding bottle 11 by operating the tongue part 512
manually.

[0062]
The present invention is not limited to the individual

embeodiments thus far described. These embodiments are
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As the deformati on absorbing |layer 570 is nmade thick, noreover, the space
in the hollow portion Cis relatively narrowed. As a result, the
artificial nipple 500 is prevented frombeing entirely deformed by the
tongue peristalsis nmotion of the infant, so that the preparedm |k or the
like is prevented from being squeezed out fromthe | eading end opening 141
by the pressure acconpanying that deformation. Thus, the defornmation is
reliably absorbed by the deformati on absorbing [|ayer 570 so that a proper

quantity flhy %\Q@)lcilftle%pﬁgréjcﬁtﬂgli‘ﬁﬁ&%&epﬁékahégg§f'{9{[68?11%5@% eover gol 1 ow

portion C may be formed into a tubular passage the

artificial, el%p'1%05%81d0%h%h'sﬁ]@§€b89'15§nj§§d '%g/n?"l%%”“zk% ut,ed n‘r%?éé%[

art|f|C|aI p l'e 1 the rst as not to requireé fe cap 12

when it i %orrk?e'-',"rht d g86 he s %S%diglelg%rl% e(}t E!SS ]hloweS\PeCI ]:al C%tl lJ_yiai he

artificial n|pp base~cap porte%ﬁt as shown
in Fig. 8, _As_shown in ue abutt] 560 and the shape

hol di ng | 554456, rv%aéﬁ‘t%%g %gg br P 4R eoRE Y Bb%?og?ﬁ% SRR Lo form
o oo BBt T PO 00 S
degrees, herh fand® 9SSR AU WP 'msad‘?dx?ott OIS B LGN Lo Tty
peristalsis motion and to prevent the crush, by setting the
hardness of the tongue abutting layer 160 lower than that of

the shape holding layer 150 and close to that of the deformation
absorbing layer 170 such that the hardness may fall within the

range, in which the viscosity of the surface dees not become

high.

Moreover, the artificial nipple 100 is so formed in
advance that the mother's nipple or mammary papilla may be
deformed in the infant's oral cavity and that the deformed
artificial nipple may have the aforementioned individual
layers of the tongue abutting layer, the shape holding layer
and the deformation absorbing laver.

Moreover, the aforementioned individual embodiments may

be constituted in combination.

Brief Description of the Drawings
[0063]
Fig. 1 is a schematic view showing a constitution of an

infant feeding device according to a first mode of embodiment
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As a result, the base cap portion 510 enables the artificial nipple 500 to
be so nmounted on the infant feeding bottle 11 that it nay not easily cone
out. [0061] The base cap portion 510 is provided, as shown in Fig. 8, with
a tongue part 512 for renoving the base cap portion 510 easily fromthe
infant feeding bottle 11. As a result, the user can renove the artificial
ni ppl e 500 easily fromthe infant feeding bottle 11 by operating the
tongue part 512 nmnually. [0062] The present invention is not limted to

t he i ndi vj,du foepts thus far described. These enbodi nents are 43
exenplifigg Ebeeggg%ﬁggﬁg'the har dness of the tongue abutting |[|ayer 160

and the shape h i l.aye material. to be used for t shape
hol di ng | ayer 1@%?'R%débér%c%gﬁ%Eggi%ég%ﬁgﬁﬂﬁ%§%&nge?df?%%?@t%Fb nﬁgfdness

may be ad e revent . the cru rel.iably, thereby to reduce the
thicknessgg%hgfkgfgg%ﬁgrnﬁgﬁg? ?ﬁe%ESnikouPﬁ ﬁﬁ?'bg'nade not to obstruct
the peristalsis.notiaqn and to prevent the crush, by setting t har dness
of the tongue aEh?ti djﬁ5y%$h?@§k+?W&ﬁp%ﬁﬁﬁF?ﬁ%WlSVYSPﬂ@lgﬂgB%Pﬁ%ﬁﬁ?ng

| ayer 150 and. close to that of the deformation, absorbing |layer 170 such
that the ﬁaﬁdﬁégg %ﬁ§ Waﬁalﬁﬁtﬁpﬁ fRELTAGMGE, D-APWRF ch the viscosity of the

surface does not,k becone , , ,
Fig. 4 1s a schematic explanatory views showing another

mold or the like for molding the artificial nipple.

Fig. 5 1s a schematic section showing an artificial
nipple according to a second mode of embodiment of the
invention.

Fig. 6 is a schematic section showing an artificial
nipple according to a third mode of embodiment of the invention.

Fig. 7 (a) is a schematic section showing an artificial
nipple according to a fourth mode of embodiment of the invention,
and Fig. 7(b) is a schematic section along line D -~ D of (a).

Fig. 8 1s a schematic section showing an artificial

nipple according to a fifthmode of embodiment of the invention.

Descriptioh of Reference Numerals and Signs
[0064]

10 - - - Infant Feeding Device, 11 - - - Infant Feeding
Bottle, 100 - - -~ Artificial Nipple, 120 - - - Nipple Body Portion,
130 - - - Mammary Papilla Portion, 140 - - -~ Leading End Portion
of Mammary Papilla, 141 - - - Leading End Opening, 150 - - -

Shape Holding Layer, 160 - - - Tongué‘Abutting Layer, and 170
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hi gh. Moreover, the artificial nipple 100 is so forned in advance that the
nother's nipple or manmary papilla may be deforned in the infant's oral
cavity and that the deforned artificial nipple may have the aforenentioned
i ndi vidual |ayers of the tongue abutting |ayer, the shape hol ding | ayer
and the deformation absorbing | ayer. Mreover, the aforenentioned

i ndi vi dual enbodi nents may be constituted in conbination. Brief
Description of the Drawings [0063] Fig. 1 is a schematic view showi ng a
constitution af paneriyAtant gggg&ggngembggraccordlng to a first node of
enbodi nent 44 of the invention. Fig. i's a schematic section show ng a
constitution of the artificial nlpple or the like of Fig. 1. Fig. 3 is a
schemati c expl anatory view showi ng nolds or the like for nolding the
artificial nipple. Fig. 4 is a schematic explanatory views show ng anot her
nold or the like for nolding the artificial nipple. Fig. 5is a schematic
section showing an artificial nipple according to a second node of

enbodi ment of the invention. Fig. 6 is a schematic section showi ng an
artificial
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ni ppl e according to a third node of enbodi nent of the invention. Fig. 7(a)
is a schematic section showing an artificial nipple according to a fourth
node of enbodi ment of the invention, and Fig. 7(b) is a schematic section
along line D- Dof (a). Fig. 8 is a schematic section showi ng an _
artificial nipple according to a fifth node of enbodinent of the invention.
Description of Reference Nunerals and Signs [0064] 10 - - - Infant Feeding
Device, 11 - - - Infant Feeding Bottle, 100 - - -Artificial N pple, 120 -
- - Nipple Body Portion, 130 - - - dammyy Papilla Portion, 140 - - -
Leading End Portion of Manmary Papilla, 141 - - - Leading End Opening, 150
- - - Shape Hol ding Layer, 160 - - - Tongue Abutting Layer, and 170 45
‘Def ormati on Absorbing Layer. 46 Clains [1] An artiLiciaI_?!ppIF -
conpri si ng:y {NMOURLI - or. . ti 3 ting the artificia ni ppl e
on?Pron1aﬁlﬂnfa%% ggg?%gﬁégt@ﬁggﬂg %?%%?gggggy portioP connect ed tolsaid
nount i ng neans; pi ortion,protrudin romsai d nipple
body po?tion; aﬁaaggﬁggﬁg¥§8%a%%%ﬁggT%%h?%ﬂggﬂ%u%B+?%o%h%d%fﬁ%%ﬁ t the
eading eqd ROLLLRY9hnSad ;s FRTIRT ¥BaRLL! BoRpyLion and having

a nipple body portion connected to said mounting means;

a mammary papilla portion protruding from said nipple
body portion; and

a mammary papilla leading end portion positioned at the
leading end portion of said mammary papilla portion and having
a leading end opening formed for drinking therethrough a 1iquid
contained in said infant feeding bottle, characterized:

in that the wall of the artificial nipple formed from
sald nipple body portion to said mammary papilla leading end
portion is made of a soft material;

in that a shape holding layer made of a material having
a rigidity to hold the shape of said wall is formed as an inner
layer as the inner side of said wall;

in that a tongue abutting layer having a smooth face
allowing a peristalsis motion by a tongue is formed as an outer
layer on the surface side of said wall;

in that a deformatiocn absorbing layer made of a material
having a lower rigidity than that of the material belonging
to said shape holding layer and said tongue abutting layer and

formed to have a thickness larger than that of said shape
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a | eading end opening forned for drinking therethrough a liquid contained
in said infant feeding bottle, characterized: in that the wall of the
artificial nipple forned from said nipple body portion to said mamary

papilla leading end portion is made of a soft material; in that a shape
hol di ng | ayer made of a material having a rigidity to hold the shape of
said wall is formed as an inner layer as the inner side of said wall; in

that a tongue abutting |ayer having a snooth face allowing a peristalsis

ot on by h3140RgHe d e f OLARSAS 1A ULE b AYEIONILIE SULT ARG Sile, of said

=3
wal | ; in that a deformation a%sorbln ayer nade mat er ng a

| ower ri gi.di han. .t t ri e gi t,0. saj d gnﬂae ol di ng

| ayer andbggﬁge%o%gﬁéhaqﬁgﬁré?qgﬁgf %%%epf%gﬁeggggI%ﬁﬁggftinc ﬁ%gé | ar ger
t han thatl§&e§aignﬁhape 47 hol ding |l ayer and said tongue abutting |layer is
arranged “bétwéen said shape hol ding | ayer and said tongue abutting |ayer;

d in that id ti is f d.b t hi i d, shape, hol di ng
layer and/or saill tohge ShICLRhy P Ayer s ff{f%ﬂﬁ% fs% Eﬁrgf'cﬁm%l % e
forth i i , h teri in that th i ai d_nmanmar apilla
| onding . SRAEROT DL RadrHE T Ard/ PRatral SRBSUERPIG HoRt AORoFor el

i is_forned of sai hape hol di ng | ayer and/or sajd tongue
therein I%2] An art?fgcia%p nQpple gas yset forth _in cléﬁm 1,

characterized in that the side of said mammary papilla leading
end portion having said leading end opening portion formed
therein is formed of said shape holding layer and/or said tongue
abutting layer.

(3] An artificial nipple as set forth in claim 1 or 2,
characterized in that said shape holding layer on the side of
said mammary papilla leading end portion is thinner than said
shape holding layer on the side of said mammary papilla portion
and said nipple body portion.

[4] An artificial nipple as set forth in any of claims 1 to
3, characterized: in that said shape holding layer is made
thicker than said tongue abutting layer; and in that said
deformation absorbing layer is made thicker than said shape
holding layer.

[5] An artificial nipple as set forth in any of claims 1 to
4, characterized in that said shape holding layer has a rigid
portion protruding in the direction to leave said shape holding
layer.

[6] An artificial nipple as set forth in any of claims 1 to
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abutting layer. [3] An artificial nipple as set forth in claim1l or 2,
characterized in that said shape holding | ayer on the side of said mamary
papilla leading end portion is thinner than said shape holding | ayer on
the side of said manmary papilla portion and said nipple body portion. [4]
An artificial nipple as set forth in any of clains 1 to 3, characterized:
in that said shape holding layer is made thicker than said tongue abutting
| ayer; and in that said deformation absorbing |layer is made thicker than

sai d shapg &géﬁécﬁgerif‘%é%: Pk nAD %{L&fﬂo“ﬂ;@ﬁs%%%%@'t%@f%?%r‘cé’rﬁé h 1N any of

clains 1 tb acterizedin't sai ape ho ayer has a rigid
portion pr ding .i.n the direction to |leave sai d.shape, holdin | ayer. [6]
Ao arcit P EerdRa TP SF b AR R o i ¥ ARG feing ¥
characterjzed: in that _said_tongue abutting |ayer and.said . shape holding-
| ayer areil gBeSF g éPagPiébn@%ﬁ§Feﬁavi an % n&éd GdefO T E P Yegr ees;
and in tha sabd deformation a sor?ingHI er |s nadg of an el astic. menber
havi ng safBSCharBAeddYSE 16 dBdieeSiorn 225 HY PHUPRF ahf Vieadisty Hevi ce

conprising an artificial nipple including: nmounting means for
nnunting/gaﬁﬂaﬁﬁﬁnaftﬁg dPErepEi aF less.

(7] An infant feeding device comprising an artificial nipple
including:

mounting means for mounting/demounting the artificial
nipple on/from an infant feeding bottle;

a nipple body portion connected to said mounting means;

a mammary papilla portion protruding from said nipple
body portion; and

a mammary papilla leading end portion positioned at the
leading end portion of said mammary papilla portion and having
a leading end opening portion formed.for'drinking‘therethrough
a liquid contained in said infant feeding Dbottle,
characterized:

in that the wall of the artificial nipple formed from
said nipple body portion to said mammary papilla leading end
portion is made of a soft material;

in that a shape holding layer made of a material having
a rigidity to hold the shape of said wall is formed as an inner
layer as the inner side of said walil;

in that a tongue abutting layer having a smooth face

allowing a peristalsis motion by a tongue is formed as an outer

49



ni pple on/froman infant feeding bottle; a nipple body portion connected to
sai d nmounting neans; a mamary papilla portion protruding fromsaid nipple
body portion; and a nmammary papilla | eading end portion positioned at the

| eadi ng end portion of said mammary papilla portion and having a |eading
end opening portion fornmed for drinking therethrough a liquid contained in
said infant feeding bottle, characterized: in that the wall of the
artificial nipple forned from said nipple body portion to said mamary

papi Il a | eagergoandnhepetitiraRel g1ARAE 0L a4sQb jmaterial; in that a shape
hol di ng | ayer made of a material having a rigidity to hold the shape of

saidvall s fOLARAS et DARL: 1 OAEIADIRELLPOE A8 Of AL gl |+ i1

that a tongue abutting |ayer having a snoot owng a peristalsis
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tongue abHB&EEQg layer and said tongue abutting layer is arranged
between said shape holding layer and said tongue abutting
layer; and
in that said mounting means is formed by stretching said
shape holding layer and/or said tongue abutting layer.
(8] A method for manufacturing an artificial nipple
including:
mounting means for mounting/demounting the artificial
nipple on/from an infant feeding bottle;
a nipple body portion connected to sald mounting means;
a mammary papilla portion protruding from said nipple
body portion; and |
a mammary papilla leading end portion positioned at the
leading end portion of said mammary papilla portioﬁ and having
a leading end opening portion formed for drinking therethrough
a liquid contained in said infant feeding bottle,
wherein the wall of the artificial nipple formed from
said nipple body portion to said mammary papilla leading end

portion is made of a soft material;

wherein a shape holding layer made of a material having
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| ayer; and in that said nounting neans is fornmed by stretching said shape
hol di ng | ayer and/or said tongue abutting layer. [8] A nethod for

manuf acturing an artificial nipple including: nmounting nmeans for

nmount i ng/ demounting the artificial nipple on/froman infant feeding
bottle; a nipple body portion connected to said nounting nmeans; a manmary
papilla portion protruding fromsaid nipple body portion; and a manmary
papilla |l eading end portion positioned at the |eading end portion of said

mammar ' rt l | gadi n 0 rmed
Y PaPELL 24 DOF PRoRRG UG Bl £26 Rd18nds ORENAY ROLL! Q0

for drlnklng ethrough a liqurd con ins ng

bottl e, lggg aghgggahkngg gggeaF% gkgaaha@ipple formed from said nipple

body porti to said nanmar eading énd portion is made of a soft
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rigidity to hold € shape Srned 'as carf inner Iayer as the
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| ayer on he surface side _of sai mall m@e Lo a def ormati on absorblng
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wherein a deformation absorbing layer made of a material
having a lower rigidity than that of the material belonging
to said shape holding layer and said tongue abutting layer and
formed te have a thickness larger than that of said shape
holding layer and said tongue abutting layer is arranged
between said shape holding layer and said tongue abutting
layer; and |

wherein said mounting means is formed by stretching said
shape holding layer and/or said tongue abutting layer,
characterized by comprising:

the first molding step of injection molding an elastic
material into either a shape holding layer shaping mold to shape
said shape holding layer or a tongue abutting layer shaping
mold to shape said tongue abutting layer, thereby to mold said
shape holding layer or said tongue abutting layer;

the second molding step of injecting molding an elastic
material, while said shape holding layer or said toeongue
abutting layer being mounted, into a deformation absorbing
layer shaping mold to shape said deformation absorbing layer,

thereby to mold said deformation absorbing layer integrated
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having a lower rigidity than that of the nmaterial belonging to said shape
hol ding | ayer and said tongue abutting |ayer and fornmed to have a
t hi ckness | arger than that of said shape holding |ayer and said tongue
abutting layer is arranged between said shape holding |ayer and said
tongue abutting |ayer.; and wherein said nounting nmeans is fornmed by
stretching said shape holding |ayer and/or said tongue abutting | ayer,
characterized by conprising: the first nolding step of injection nolding an
el astic raterikakq BLo81 AHes1 Ay Shap [ : shapi . shape
sai d shape holdi%g Iay%r or a??%nguégagﬁigﬁgg FgégpesﬁggFﬁg“Hﬁ%gﬁéfb shape
sai d tongug abutting layer, thereby to nold said shape holding |ayer or
said tongue abutting | ayer; the second nolding step of injecting nolding an
elastic materi I | ind.shape hol di ng .| ayer or. said tongue . abutting
| ayer being mugbgd%fﬁt%o%%lgé T r?gct%ponodfag%o]?cgi% Sﬁja‘ie?h%%%gg% ARYd to
shape sai d _def or mati.an_absor bing . l.aye t her eb o,ml d sai d . deformation
absor bi ngqlaz%%é:ro{ e r%?ré%lue§5f‘\%ittll?ygs£ﬂﬂegﬁ’gﬁéﬂ‘%%cﬁ%‘?hdrﬁﬁérﬁq&ﬁ’ EHY t ongue
abutting layer; _and the third nolding step of nolding said shape, hol di ng
e SBROUI ab R G TS LRGEE MG SF et SPCPI TR0 529 d

| ayer or S8

defornati%@e%psorbing | ayer nol ded at said second nol di ng
(9] A method for manufacturing an artificial nipple
including:

mounting means for mounting/demounting the artificial
nipple on/from an infant feeding bottle;

a nippleé body portion connected to said mounting means;

a mammary papilla portion protruding from said nipple
body portion; and

a mammary papilla leading end portion pesitioned at the
leading end.portion of said mammary papilla portion and having
a leading end opening portion formed for drinking therethrough
a liquid contained in said infant feeding bottle,

wherein the wall of the artificial nipple formed from
said nipple body portion to said mammary papilla leading end
portion is made of a soft material;

wherein a shape holding layer made of a material having
a rigidity to hold the shape of said wall is formed as an inner
layer as the inner side of said wall;

wherein a tongue abutting layer having a smooth face

allowing a peristalsis motion by a tongue is formed as an outer
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step. [9] A nethod for manufacturing an artificial nipple including:
nmounti ng neans for nounting/ denounting the artificial nipple on/from an
infant feeding bottle; a nipple body portion connected to said nounting
means; a mamary papilla portion protruding fromsaid nipple body
portion; and a mammary papilla | eading end portion positioned at the

| eading end portion of said manmary papilla portion and having a | eading
end opening portion fornmed for drinking therethrough a liquid contained in

sai d infaq%y%gegénghgo%hg%aggh%ggkpO%hgawglkgga_the artificial nipple

formed from said nipple body portion to sai d manmary papilla | eading end
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material having a rigidit sal ornmed as an

i nner | ayer . the inner.si.de of said wall; erein a tongue abutting
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formed as_an_outer 52 layer on the surface side of said.wall; wherein a
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abutting layer; and

wherein said mounting means is formed by stretching said
shape holding layer and/og sald tongue abutting layer,
characterized by comprising:

the tongue abutting layer molding step of filling a
tongue abutting layer shaping female mold with a liquid
elastomer for a tongue abutting layer of a higher hardness,
andsubsequentlyinsertingat@ngueabuttinglayershapingmale
mold intQ said tongue abutting layer shaping female mold,
thereby to compression mold said tongue abutting layer;

the deformation absorbing layer molding step of filling
said tongue abutting layer molded at said tongue abutting layer
moiding step, with a liquid elastomer for a deformation
absorbing layer of a lower hardness, and subsequently inserting
a deformation absorbing layer shaping male mold, thereby to
compression mold said deformation absorbing layer; and

the shape holding layer molding step of filling the
deformation absorbing layer molded at said deformation
absorbing layer molding step, with a liquid elastomer for a

shape holding layer of a higher hardness, and subsequently
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arranged between said shape holding | ayer and said tongue abutting |ayer;
and wherein said nounting neans is forned by stretching said shape hol ding
| ayer and/or said tongue abutting |layer, characterized by conprising: the
tongue abutting layer nolding step of filling a tongue abutting |ayer
shaping female nold with a liquid elastoner for a tongue abutting | ayer of
a hi gher hardness, and subsequently inserting a tongue abutting |ayer
shaping male nold into said tongue abutting | ayer shaping femal e nol d,

t hereby t g £LQIM; L,O ! | .th fornmption
absorbingq1ayer3hn 3i%%g§%gﬁﬁ%?gF%??%%§ Qggkghggﬁggﬁ%glﬁ%tgﬁg% %yggonnlded
at said tqgg&&. tii | ayer. |_.di_n tep,.. Wwth a liquid elastoner for a
def ormati on absorC%%ggpé§é$;%%r%%%é%&épaﬁggﬁhé%ifﬁﬁnd subsequent |y
inserting a deformation absorbing | ayer shaping nale nold, thereby to
conpression nold said deformation absorbing |ayer; and the shape hol di ng

| ayer nmolding step of filling the deformation absorbing |ayer nol ded at
said deformation absorbing |ayer nolding step, with a liquid elastoner for
a shape holding |ayer of a higher hardness, and subsequently 53 inserting
a shape hol ding | ayer shaping male nold, thereby to conpression nold said
shape hol ding | ayer. 54
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