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Speci fication as at 20 March 2006 1 DESCRI PTI ON

DELI VERY DEVI CE AND CONTAI NER PROVI DEDSyécifitafidi aSANE March 2006
TECHNI CAL FIELD 5 The present invention relates to a

delivery device that delivers a liquid contained in a

fl exi bl e contai ner when thelcontainer is depressed,

and the contai ner provided with the del.ivery device.

10 BACKGROUND ART A container used to drip a liquid

cont ai ned therei n such DESRCRI®IG Cir opper enpl oys a

delivery device 150 such as one shown in Fig. 41 (a)

, PB}IVERWeDHELCEeRNDAeUNTRINER ProVidE®diBin arHid WakE
152a of a 'contai ner body 152, having an outlet orifice

151 ‘of which 15 inner dianeter is set so as to allow
it to deliver the liquid by depressing the container

TEdHMCc2I5 2 angh keep the liquid frombeing delivered
when the contai ner body 152 is not depressed, and an

out Itgfe PRER . f..whi ch.a. di nension (s _set so as
to holcd he ot (]qlglﬁ’x??ﬁtr% %%%&Fﬁsﬁoaadaﬁbl%ﬁy dgvige that
de CQAUAI ner ;as, 5 in Fig. 41 3 s a high possibility
of theqbdfgg?ﬁgggﬁﬂﬁﬁjfﬁglﬁbﬁn %@5ﬁpéﬁiﬁ8?éalﬁ9r when the
.Gl anisns such as bacteria and dust. In the case
coﬂ&a&gﬁe‘}g% é’?eé’ﬁﬁéﬁeqﬂn angh ihiec gegtaiper| grouige weth the
de LQ%&.th qQut | et opening 153 catches m croorgani sns
]fhro&b “¥dffact with cornea and/or eye lid. After 25
delivering the liquid fromthe container, outside air
~is taken Specification as at 20 March 2006 in through
BA&H@%O %% %kTopenlng 153 so as to restore the contai ner

A container used to drip a liquid contained therein such
as eye dropper employs a delivery device 150 such as one shown
in Fig. 41(a), (b). The delivery device 150 is fitted at a mouth
152a of a container body 152, having an outlet orifice 151 of which
inner diameter is set so as to allow it to deliver the liquid by
depressing the container body 152 and keeb the liquid from being
delivered when the container body 152 is not depressed, and an
outlet opening 153 of which a dimension is set so as to hold the
liquid in the form of a drop 154.

The container as shown in Fig. 41 has a high possibility

of the outlet opening 153 being contaminated by microorganisms

-8uch as bacteria and dust. In the case of an eye dropper, in

- particular, it is very likely that the outlet opening 153 catches

microorganismsthroughcontactwithcorneaand/oreyelid. After

delivering the liquid from the container, outside air is taken
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body 152, that has been deformed by dep gﬁﬁ&ﬂ%ma&ﬂf March 2006
the original shape, during which m cro0rgani sns an

dust that have been caught on the outlet opening 153

may be carried by the liquid (ophthalmc 5 solution)

155 that has remained in the outl et opening 153 and

returns into the container body 152, as shown in Fig .

4 2 (a) , (b) . Reference nuneral 156 in Fig. 42 (b)
indenehies bubbbes1 i Jhg 11 guisd Lonht bl pLo, 591 Mtd Qv ainer

155. Since entry of "m croorganisns and dus? into the

_ he 11 quid t ai ned o
bo?ﬁ Qs Nehat gix%sbﬂgéén MRYe %eﬁ:gp&rcf%rget%gsthgﬁg E%ghﬂﬁ}ﬁ’ ordginal

erein to degenéerate or
utq ont ai.ned in the eye dropper includes
she SR B S s oxSpu ARG LReE oAt Bevsrbeen caught

anﬁfabeﬂ% €1xed.the£§|n. However, there are such '
probt BhESt RREDIRY) 523 deps e Gar riedpr e éde bbawld (ophthalmic
onposition that includes an antiseptic 15 dependi ng
Soﬁ‘hgfw t ypéhat hesrtera med soltheicon l efrmbartin gh 3 spgieturns
nag cause a side effect such as allergy in the user of
hg seralimes bady UbRprs Ftoywit he&éqr dasians, (ef f oReSerence
have been nmade to elim nate or reduce the use of
nuggd 5 dpbilesiigor 2 ebrangpdro t els bpbbabk d netytes Ui gppar @ ptdialmic
contain small 20 quantity of ophthal mc solution and
soktsiaelal BT wi t hout antiseptic included have been
commercialized for sone tinme. Although this eye

dr opplerce amtelyi onat erébegasesd Asephse a8edtshdidhtainer
cost limts the applications thereof and prohibits

body dexy appls € ath o Nisi. quliap areses P itghed idhexxaiditherate or

Pat ent Application (Kokai 25 Tokkyo Koho) No.

de 2000180055 tHe P HaSRsi e debl Wek ¥n dRHGS H¥PYA 48 eve dropper
Specification as at 20 March 2006 3 with a filter™that

- inehpayantheepoisaldeed sledrbkhali-QN KBek ke e or paraben

mixed therein. However, there are such problems that it is
difficult to préscribe a composition that includes an antiseptic
depending on the type of ophthalmic solution, and the antiseptic
may cause a side effect such as allergy in the user of the ophthalmic
solution. For these reasons, efforts have been made to eliminate
or reduce the use of antiseptics.

For example, disposable eye droppers that contain small
quantity of ophthalmic solution and are sealed without antiseptic
included have been commercialized for some'time. Although this
eyedropper caneliminate the ise of asepticagent, high cost limits
the applications thereof and prohibits wider applications.

Japanese Published Unexamined Patent Application (Kokai

Tokkyo Koho) No. 2002-80055 discloses a delivery device provided
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an outer layer and an inner |ayer mhicgg%§ﬁ8ﬁﬁ%gg 0 March 2006

del am natably on the inside of the ou ayer.” Si'nce
this delivery device prevents the outside air from
flow ng into the container through 5 the outl et
opening after delivering thg liquid, contam nation of
the liquid in the container by bacteria or the Iike
can be prevented . However, it is necessary to
witf 9¥ide e HaMNGHp £h8 %ro.-'izlgﬁg e:gi%le l%gﬁ‘?l%lttlgh% f 1 %having
the inner layer 'and 1s easily deforned, so as to
ace C i.nythe inside.pressure of the,
an B R Lot alrr vyt S i el Minatab1y
Onr§§ullin in i gh nanufacturing%cost of the

cont ai'teree § SEUPEH iIISYET UneIBFR rdif PaAhivery device

ﬁp Iicgéion ékaai, Tokkyo Koho) No. 2001-179017 and ,
pre aés%‘e eRubt § st @ unéxaRi hkavimpieke Wppcopdgiser through
(Kokai Tokkyo Koho) No. 2001-206454 discl ose 15

thepuitpaét @R eing odtairnde sivier hng ther buguid) teom temdmaidon of -

pores small enough to prohibit the passage of
thephtgetd Andrie custa omelr by Hacttead a et thdd i katdaetb®peniagted.
~ thereof. In this case, however, when the porous filter
Howfviess Ut dfst eecbesagywett paobydé hen limmisdrd conteri@er $hat is
possibility of the filter being |oaded with the solute
corgrittaitreet] 30m nhehénheguildyeA SHSpPENS1 INBRE MERM,aS0 as
t he ophthal m c solution depending on the application,

to iawcohmkiatase ¢ien e ot efofinseadegredshiLloDetRMeSntainer
nore likely to occur. Mreover, while the containers

- duedies ¢hiehssh ive dapanese Rubid s B@Qu%%%%@ﬁi W8RALfacturing

Application (Kokai Tokkyo Koho) No. 2001-179017 and
coskapanesr: 2Zulllnieshed Unexam ned Patent Application
(Kokai Tokkyo Koho) No. Specification as at 20 March

g?ﬂ?eaﬁbe%% ?ﬁ@gﬁ%m'wﬁéﬁéﬂﬁm s chit! heps i0BYS R (Kokai
Tokkyo Koho) No. 2001-179017 and Japanese Published Unexamined
Paﬁent Application {Kokai Tokkyo Koho) No. 2001-206454 disclose
antibacterial containerswith a porous filter that has pores small
enough to prohibit the passage of bacteria and dust and is fitted
at the outlet opening thereof. 1In th.is case, however, when the
porous filter dries up after bging wetted by the liquid, there
isapossibilityofthefilterbeing loadedwith the solutecontained
in the liquid. A suspensionmaybe used as the ophthalmic solution
depending on the application, in which case the problem of loaded
filter becomes more likely to occur. Moreover, while the
containers described in Japanese Published Unexamined Patent

Application (Kokai Tokkyo Koho) No. 2001-179017 and Japanese

Published Unexamined Patent Application (Kokai Tokkyo Koho) No.
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sintered resin, in which case fine parigpgl;
sintered material may be delivered aIohg&§?¥ﬁ$f%EF20h4mnh2006

liquid. 5 DISCLOSURE OF THE | NVENTION Wth this
background, an object of the present invention is to
provide a delivery device tg be fitted at the nouth of
a container so as to deliver a liquid contained
therein in the form of drops, that enables it to

Liguid f flQu back d. 1Q d
20 R4 BipnbR e P L B e FREE e edriar e papal or
. l ing the liquid. Anot bj ect of th t
SRR P TY 08 TOREoRe CaneaPher iehar T Bhe Fiifered

elimnate or reduce the use of an antiseptic for the
matsrisosdiad G5 dpdiviergct Rd caontéih thguidariem 15 bei ng
degenerated or deteriorated, and achi eves snooth
delivery of the liquid wthout clogging the outl et
openi ng even when the content liquid is a suspension.

- DI§@O&ISURE ODSRHEC ANVERNE Il § very devi ce of the present

i nvention that achieves 20 the object described above

conptiitdeshdrns batkegtopatyi an bdiayédg oS ulsd pieisahlty invention
bott omed tubul ar shape or substantially bow Iike

is dfapadEda@ delavbhet dekh bkCeoabe the-thol taminkenedhh of a
a valve elenent nmade of an elastic naterial that,

contheimdhebeas TN@el i ol th RHESI U €on €XBEd & E R 80 FtHM e orm
upstream si de;, closes the outlet orifice 25 and/or a

of AL OYE PRES2ES HATIUN €85 BF eVt ith N8 AW #&4m P15 §§bEBKward
Specification as at 20 March 2006 5 the outlet portion

and@@hiéﬂgasgﬁEﬁé@ﬂﬁkfgﬁahkQHEQ%Hé%%ﬂ%#&ﬁépgf %Pﬁ%ﬁ%@gking
side, deforms and opens the outlet orifice and/or the
the liquid.

Another object of the present invention is to provide a
container that allows it to eliminate or reduce the use of an
antiseptic for the purpose of preventing the content liquid from

being degenerated or detetiorated, and achieves smooth delivery
of the liquid without clogging the oﬁtlet opening even when the
content 1iquid is a suspension.

| [Delivery Device]

The delivery device of the present invention that achieves
the object described above comprises an outlet portion having
substantially bottomed tubular shape or substantially bowl like
shapehavinganoutletorificeat thebottomthereof, avalve element
made of an elastic material that, when there is no liquid pressure
exerted thereon from upstream side, closes the outlet orifice

and/or a flow passage communicating with the outlet orifice in
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fl ow passage, and a vent hol e that congunifates
the outlet orifice and the fl ow passag
provi ded at a positioning 5 the upstream of said val ve
element via an air filter, with the side of said
outlet orifice defined as the downstream wherein
deformation of the valve el&nment is achieved by a
liquid pressure |ower than the pressure required to
h pasg the liquid through the -air filter and ogening
EnehPUE AECRRT B OBrAT o # e BFCEREPY 1158 pas¥agerqpssure from
cannot be achi eved by the pressure required to pass
upsiireapheddgh deReradrand|erend ridm outdiedeorificReand/or the
delivery device of the present invention, the valve
flop EﬁeaﬁgehaandcnhﬁﬂﬂshoﬂesUh&tammmmunﬁdauysywithethe outlet
outlet orifice and the flow passage is nmade of an
oridliast kadnhherfbdw aradsashke whi bar €s Ipfovidd alti gupdsitioning
pressure exerted thereon from upstream side, closes

thd h@seulaat ofr shigevaneé os1dhent |0y passageranderWhedth the
forced by the liquid pressure from upstream side,

siddeber BRiandapens bherpull &lrindd fal§ech%n%€ahsfth}@afnl OWherein
passage. Wen the outlet orifice and/or the flow

.dem%ri éfoﬁ%‘@givtar@l&ggﬂ@tlsoééﬂi@@e&%‘} érlq_d'('ﬂﬁ FE88kure

0 side (speC|f|ca Y, contal ner body such as eye
i [ f
ooy, Saeg st ity ol Ui B0l ko o

‘-airgﬁﬁl[@&t:%gd e%ﬁ%gjf%ﬁrgeoﬂl&rﬁgélfg%ﬁédi{Pet reP¥ v&gassage

I eving rom e ou

coft LSS SREE g S R  B, rov

o B S B S (oo o0 8 20 e
Sucﬁpe?;{}%)éﬁg%f:@ég Metvtﬁg:aegpgzgﬁé)g:@%tee% 1nven£1on, the valve
element that controls closure and opening of the outlet orifice
and the flow passage is made of an elasticmaterial and, when there
is no liquid pressure exerted thereon from upstream side, closes
the outlet orifice and/or the flow passage and, when forced by
theliquidpressure fromupstreamside, deforms and opens theoutlet
orifice and/or the flow passage. When the outlet orifice and/or
fhe flow passage is opened, the outlet brifice and the upstream
side (specifically, a container body such as eye dropper connected
with the delivery device of the present invention) of the outlet
portion become connected to communicate with each other, thereby
achieving delivery of liquid from the outlet orifice.
To achieve delivery of the liquid from the outlet orifice

with the delivery device of the present invention, for example,

%a“lop g\émat ﬂ) March 2006
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receives the pressure of the content
liquid or the like) from5 upstreamside, so that the
val ve elenment is deforned and the outlet orifice
and/ or the fl ow passage opegf Upon conpl etion of the
delivery operation, the defdrnmed contai ner body draws
in outside air through the vent hole in order to
restore the original shape. Wen the delivery device
2 PSP SEHE Sphas BRI ARV F@ﬁhescg%amgx Bedy191¢has fye dropper
filter is fitted at the vent hole that comunicates
thaj tis comaeiited pasbatee ole e mpnteancel.i g d;heapepsisture is
entry of air into the container can be achieved after
apphieedlel theervalopecdeiment NéEgahevée piesisprdsvitdematreiceives the
generated in the contai ner body connected to the _
preeduverof dhei coniseniad ilmidr dnelNchDel opiisd de ahé 1ike) from
after conpleting the delivery operation, has an effect

upotreateliaeatiNgnbha Heoh hatd1 el tahaeﬂsméar%%@hé/%utlet
element. As a result, a clearance | ow passage)

orif’f&@%ﬁ/&f‘%k@lfl\fﬁf%as%%%reagbgﬁsbemat i @%1\6% é)f the

el ement and the outle portlon I'S cl ose

applied, the valve elenent of the de|I¥ deV|c
e

‘demé‘r%%%e a % LD 4418, %E‘lﬁﬁg}i’d&ﬁ{ aga{@@%qlgside

and t ore e valve e very devi
a139 h%%i}x ggg%eeﬂtg}/} L :91[1] oa O‘eq’ﬁ %Snsee%{]cierc%t al g%eglnael shape.
, d bed .bel o f
o 5 %‘%‘?PC?rﬂfi:P LESEERPRE PSR L 80ed  sance
endgl I o ARl L PSR o~

out | et ort| n, havin gttan al | gottone
th Bigh,pa S§%gse o WPSEPRACSHNTRY Pifapit into
has an outlet orijfice
the "Contaliner can be achieved after the delivery operation.

Negative pressure, that is generated in the container body

- connected to the delivery device so as to draw in the outside air

after completing the delivery operation, has an effect of
accelerating the restoration of the deformed valve element. As
a result, a clearance (flow passage) formed by the delivery
operation between the valve element and the outlet portion is
immediately closed when the pressure on the container body is
removed, and therefore the valve element in the delivery device
of the present invention acts as a check valve.

The delivery device of the present invention may be embodied
for example, as described below in first to fifth embodiments.

(First Embodiment)

First delivery device according to the present invention

¢pt Pﬂ@a a2 March 2006
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at the bottomthereof, a valve el emrent Jmad f an
elastic material and. di sposed in the §B?T1§f§15’8ratq%%o March 2006
that, when there is no liquid 5 pressure exerted
thereon from upstream side, closes the outlet or if
ice and, when forced by the_liquid pressure from
upstrean13|de under goes cgnpre33|ve deformation so
as to open the outlet orifice, a |ocking nenber that
is disposed in the outlet portion so as _to _ define
COWHQ&ﬁ%%@%&@é &&Rﬁ%ﬁ#Qﬁ§@V#n§ﬁ@bﬁﬁénﬁﬁﬁéﬁ%ﬁﬁ?ﬁﬂ%ﬁ%ﬁubular
the 10 outlet portion and fastens the valve elenent in
shapssor e powitionly bailhl i ke sbapkethafk ibfaiscan dafileddonsfice
t he downstream side, and a vent 'hole that
at tharhaiitoad ehenkedll, theallveve jFassdagradbichanse jprahdiaedterial
at a position in the upstream of said val ve el enent
and/idd s saidr infthd eutilwieperaicanesswhendeheraaid o 0hquid
the valve elenent is 15 achieved by a liquid pressure

prd Siffe thalt e tR@eSH erbRduh S eFeah Os RASS diasdd @Wedoutlet
through the air filter and openi ng of the outl et

orPfidd 68420 sé e d bg’ MAPPG9Ed @@@gghrgefﬁﬁrhh§¥€9e§&( side,

t he pressure reqU|re to paSs afr through the air

uncié% %Bﬂgkgggﬂrg%l Qm‘é@%éx&{é&s ggl eeﬁr’é/hgﬁﬁ gt otr@.%lce;

rade o iC terla

a- ]tq;d%{}%?);eou e%:hghg#ti§tdl% [l Ie%nlgpﬁ{ cﬁf‘tleq: lst’:gggog? as to

oritice se Vln asavave se

1o £ & FL6 B Tagl heopPeseLr ekt o B PR o5 Sag}lgfhace bt the
outfiy PEETRE: a%%ﬁﬁ?%?éltﬁl%yaf‘ﬁ% eﬁeaﬁpie%shg?fggsawoSltlonf
o g BB PR PR P e 57 artrobs e e aroe gégﬁt avent

orifice. Wien the outlet orifice is

|
ho PR R A ARt Hon i EyoPE eSS uSLrE T Mgy ided

betmeen
at a position in the upstream of said valve element via an air

filter, wherein compressive deformation of the valve element is
achieved by a liquid.pressure lower than the pressure'required
to pass the liquid through the air filter and opening of the outlet
orifice and/or the flow passage cannot be achieved by the bressure
required to pass air through the air filter from outside.

In the first delivery device, the valve element made of an
elastic material and disposed in the outlet portion operates in
relation to the outlet orifice serving as a valve seat so as to
control closure and opening of the flow passage. When there is
no liquid pressure exerted thereon from upstream side, the valve
element closes the outlet crifice and, when forced by the liquid

pressure from upstream side, undergoes compressive deformation
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the inner surface of the outlet portion and the
| ocki ng member conmuni cate with each gP?Fé catipp gg at 20 March 2006
achi eving delivery of the content 5 liquid fromthe
outlet portion. In the first delivery device, delivery
of the liquid from the outlet orifice may be achi eved
by applying a pressure to tBe container body that is
- connected with the delivery device simlarly to that
descri bed previously. Such features and operations are
so agtabpendihe derlatoor hbsee deJdrdrbenke pnevebosiiy i celatopened,
aseptic entry of air into the container through the
theaioutflieltt et i€a0ebendchihevelbw Wi ddee thaltvésefeneed between
restores the original shape after the delivery

theopemnatd edrfand &hathaegative gyASYH anihahedl 8¥Bih§ member
the outside air accelerates the restoration of the

corBfirBdBE WY €adR ot hene Whtﬁ§§@ﬁ?ex§%\?g MehYee £l eraite Ceftent
chec val ve). |

be caused to act as a n the 7irst

11%%3d\§y' %%@ %%tl%%ﬂ%%r g ressive deformati on of the

ve el enent i's achieve y a liquid pressure | ower
t ha e pressu that is required.to_pass the-liqui.d
thr G EnBLEFT S 1R, o oSBT P UG R ag i erom
the lLiquid,pn the air fil|ter uring.the deliver
the, SAFAETORT L MFS AV DosPRELcERamihaPoN NG diRgpRure to the
orifice and/or g flow passage communicating with the,
CORAIRAT PRIY FREE TSrioRC B AthE RO ww»ﬁ%&w gimilarly
required to pass air through the air filter from, .
to fhadi descrihpe RERVHIUALY entFlofepRBre5 A SRfFafiions are
t hrough the outlet orifice instead of_ through the vent
alaghedinfilegt itenthesgt descrbbed POUBLGLHLY et aseptic entry
' cqrresgonding | eakage of the |iquid through the outlet
of Gl LrEOdelre RPNiaditathseueh Ehe adonfailier sagyoe achieved

when the valve element restores the original shape after the
delivery operation, and that negative pressure that draws in the
outside air accelerates the restoration of the deformed valve
element (hence the valve element can be caused to act as a check
valve) . |

In the first delivery device, since compressive deformation
of the valve element is achieved by a 1iquid pressure lower than

the pressure that is required to pass the liquid through the air

- filter, there occurs no leakage of the liquid in the air filter

during the delivery operation. Moreover, since opening of the
outlet orifice and/-or a flow passage communicating with i;.he outlet
orifice cannot be achieved by the pressure required to pass air
through the air filter from outsidé, there occurs no entry of the

outside air through the outlet orifice instead of through the vent
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As a result, according to the first del3pécifigatdtfivisGe20March 2006

the present invention, delivery operation and
restoration of the 5 container body after the
delivery operation can be achieved snoothly while
preventing, at a high |level @ the backfl ow of the
li-quid that has been delivered fromthe outlet orifice
and the entry of mcroorgani sns and dust being

hotay moadcbyréSeohd Gty d ddkadd8 rupsd rl%@{ﬁ‘idl@lféhc#ﬂeche outlet
first delivery device, the valve el enent and the

ol D0k NP Ao AU A REPIADIohd DLEgLably. bapyed. By

integrally formng the val ve elenent and t | ocki ng

nme , S ! turing the del.ivery.device
Con o e S F i oL BB AL W R VR R g Bl B the
ement , and_the | ocking nenber 15 incl ude,
pr?%?“%iia‘?r‘%%“’% A e RRY B 2P GES CRBRATRG. OF the
' econd .Enbodi ment ), Second, del i very devi ce accordin
C"lﬁ%ﬂ%rﬁ%’-’ p?og%b%rﬂ{?%eﬁhﬁ LIt ioed ada oBuCRat bﬁoﬁﬁhgﬁved
ha%gggﬁaﬁgftantially bott oned tubul ar - shape or
5% q PrEERNtENRe 3hapditfatelgs r aphera@iflow of the
,orjfice 20 at the bottomthereof, a valve seat fixed
Liguid Hhadutyes: beent denivesedafvemeterentt i@ wiff ime and the
elastic material in a substantially -tubular shape
engpatef pifrrgedvenishe andedusurifeice ohrirhedoby|te 1iquid to
portion and, when there is no liquid pressure exerted
the Hgrsloredtom upstream side, is seated on the val ve
seat fromthe downstream 25 side so as to close the

f | owpdswade on ikt ik 1y ddve cayt [tdle @failfieC@lement and the
Specification as at 20 March 2006 10 and, when forced

logkinhéemberi drpressiicealbl prinipsizady Sbefed. UMBIELHGARYTally
conpressive deformation so as to open a fl ow passage
forming the valve element and the locking member, process of
manufacturing the delivery device canbe made efficient. Methods
for integrally forming the valve elemeﬁt and the 'locking member
include, for example, multicolor molding and insert molding.

(Second Embodiment)

Second delivery device according to the present invention
comprises an outlet portion having substantially bottomed tubular
shape or substantially bowl like shape that has an outlet orifice
é.t the bottom thereof, a valve seat fixed in the outlet portion,
a valve element made of an elastic material in a substantially
tubular shape that is fixed on the inner surface of the outlet
portion and, when there is no liquid pressure exerted thereon from

upstream side, is seated on the valve seat from the downstream

side so as to close the flow passage connected to the outlet orifice
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between itself and the valve seat, wt
orifice is defined as the downstream
hol e that comunicates with 5 the fl ow passage which
is provided at a position in the upstream of said
val ve elenent via an air fih}er, wher ei n conpressi ve
deformation of the valve elenent is achieved by a
liquid pressure |ower than the pressure required to
a he | iquid through th air filter and openi ng_of
andPSe Eor<dl B 308 7 gh B EbFof potbul ao BT e
unc{Jerachi%ved bg the Brgssure,required to gass ai_r
rSgh COPRECER VR FEEPTRRBAPBUTIR iAfe Lol RPPReasELBY PasSage
delivery device, the valve el enent nmade of an elastic,
betigetr i tie Lipdrbpaseyciseather bk fae opblet on Lidkesi sdefined

pair with the valve seat that is also disposed in the

-as govwpsitiean, sidescand a wedgntodle thesuremandicates with

openi ng of the flow passage. Wen there is no liquid

theyfdowupas exee tvdd dthésepnovidml wistreasisice,in the upstream

- val ve el enent nekes contact with the val ve seat and

- of cladsksraliviee eflleawnpasdagent batr ¢onneef swhbee Olt b6hpressive

orifice and the upstream side of the outlet portion.

de e fierced dhe vhevh gt @SSAER Afbd b9 URKTiRAPressure
side, the valve el enent undergoes conpressive

lowtef ehEgt tRE PRk £10F &5 Bl AR RBCRa LSt MEEN iidhSel khaldtigh the
the valve seat (opens a clearance between i1tself an

air RE1VE UadIRAINIngSE thae B 1RAT JPLL: dSaF QY BRAREEWSERassage

the val ve el enent” and the valve seat, a flow passage

carrotf We”ﬁghigvéanm'rﬂl’f@&ﬁtets@%ﬂép%%ﬁg?g%gfté £ M3 ¥Brough

el ement and the outlet "orifice, y achi evi ng

thadlediveriy 13ned e ahian s at 20 March 2006 11 of the
liquid fromthe outlet orifice. In the second val ve

el e'ﬁptthedgleic%ﬁﬁydgﬁ.i(rgﬁyl Jigyigef AR valve element made of

an elastic material and disposed in the outlet portion makes a

pairwiththe valve seat that isalso disposed intheocutlet portion, -

50 as to control closure and opening of the flow passage. When
there is no liquid pressure exerted thereon from upstream side,
the valve element makes contact with the valve seat and closes
the flow passage that connects the outlet orifice and the upstream
side of the outlet portion. When forced by the liquid pressure
from upstream side, the valve element undergoes compressive

deformation and forms a clearance between itself and the valve
seat (opens a clearance between itseif and the valve seat). As
the clearance is formed between the valve element and the valve
seat; a flow passage is formed to communicate the upstream of the

valve element and the outlet orifice, thereby achieving delivery

%Pkélﬁcﬁfb 8§t 20 March 2006
srde, and a vent
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the outlet orifice may be achieved by l.ying a
pressure to the container body that igg@ﬁﬁﬁ%@?éaab@QQ4mth2006

the delivery device as 5 described previously. Such
features and operations are also simlar to those
descri bed previously, that aseptic entry of air
through the air filter i ntoldhe container can be
achi eved when the valve elenent restores the origina

. _Shape_after the delivery operation, and that negative

of pbegshieithakran ke iovtlet ewmisiide .10 air accel erat es
the restoration of the deforned val ve el enent (hence
t he Valtle demondlt vedmebelenantd tlelbedrpsof thheedki quid from
valve) 1In the second delivery device, since

theanpriessiovré fdetanapticonchlietviee valatp letieneat pi&ssure to the
achieved by -a liquid pressure |ower than the

copt 55l EbddMalth riedWdrath dtedassH hed iQUiiddy Gl ce as
the air 15 filter, there occurs no | eakage of 'the

deb A G thrOpgh, dRE, V%ﬂhhh%le%t%lf_reisngnge%;%}é?ﬁ%iopgt are also

oper ation. Moreover, since opening o ut

siRiidi 6§ @Hgfs{eq{eécl_fj!k%/& @%%%%%Sﬁmgxﬁﬁagegﬁi\’g prtﬂ}eof air

outlet orifice cannot be "achi eved ressure
ir t ir._thr h the air. filter fragm
tnEGH 0 LA PIST B okl IHANGHRE BhEx Than He [{dlqved when
h the ogutlet orifice, instead qf the_yent, holeg,. .
thd VA el ARl e i 5% prIReRA apd RESER R ivery
tlet orifi during.restoration of the container .
opgHEbn "dld S R gl Lh S e S P et B avaaL fy e, outside
. device of the resent invention, delivery operation
Al ACFELEERLES oo T HO T Db b e dRidRPuad ofa i olement
hdelivq{: 0 erat;on can be achi eved Specification as at
( SR EH V06 ¢ e@ﬁBBt‘Fﬂ“} %iqaélsﬁfie*e%rﬁqﬁqé,s at C}é-e‘Hl‘g‘ffilve) .
| evel , ghe backfl ow of the 1iquid that. has been )
del i {288 SECoRdfet IRTRECBiF e BdngREFMpEessive deformation

of the valve element is achieved by a liquid pressure lower than
the pressure that is required to pass the liquid through the air
filter, there occurs no leakage of the liquid through the vent
hole during delivery operation. Moreover, since opening of the
outlet orifice and /or a flow passage communicating with the outlet

orifice cannot be achieved by the pressure required to pass air

- through the air filter from outside, there occurs no entry of the

outside air through the outlet orifice, instead of the vent hole,

nor corresponding leakage of the liquid through the outlet orifice

during restoration of the container body.

As a result, according to the second delivery device of the
present invention, delivery operation and restoration of the

container body after the delivery operation can be achieved
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entry of mcroorgani sns and dust beingcar...ied b
liquid to the upstream 5 In the secoé@eﬂéfxﬁ\?&% at 8 Mareh 2006
device, the valve elenment is fixed on the inner

. surface of the outlet portion for the purpose of
accurately closing and openjjyig the fl ow passage.
Accordingly, the valve el enent and the | ocking nenber
are preferably forned integrally, but are not limted

tQ.thjs.constitution. By 10 integrally formng the
snQrbkld BPaTEnPraRR IS 1 il HBnberSl ndtie PRRECIaMEE the
1i el.ement agd tge | ocki ng nenber can be fixed reliably,
1%&6{13?@& &SoPeRAMA REYRF SR L Ee e Phslptdeyieceapnd the

be made nore efficient. Methods for integrally

entiyr RitnglEReovarNESRS amshiduaidbeting ¢ackied oerber 1iquid to
-include, for exanple, nmulticolor nolding and 15 '

the ypesrtiressl.di ng. (Third Enmbodi ment) Third delivery
devi ce according to the present invention conprises

an dut tee pectndrddlaiargy stevdicant tablyabad tQmént is fixed
tubul ar shape or substantially bow 1ike shape that

on hate dmmeit [seirfacdel bgetB@ atithke Bektosht Rereehe Burpose of
val ve el enent nmade of an elastic material and

acqlirsessd dipstihg aub! 8}{3@99{1 | ORe tHRdy ﬁ%%'égtehef.ﬁcl:gga%gly,

liquid pressure exerted thereon from upstream si

thech@gee themeut! gha Qﬁéfi&u’]‘?]étPﬁgE)n%ql}rlféro‘gr%a§§%%§ﬁ%g§2éfarmed

communi cates with the out ce and,

intdgrha J,1 fid e 6 [ QUURS! t83M SLAS i €8t ion. By
def £ open tRE

under goes expansi ve ormation soO as 10O

int‘t?é#erla]flltlspsz‘fn?ﬁ %eec{ﬁ%iggtéf%}n%gﬁ gkgﬁtgtewgé%%ﬁggg%ngegr both

Ow passage, a ven
théMvgﬁvghgleRgg%l£§?§§g§1 ' ' ovi ded .at osi tion
in the upstream o \6@}&'—%9] ﬁle%er can be f%x%dsrellably,
and process of manufacturing the delivery device can be made more

efficient. Methods for integrally forming the valve element and

the locking member include, for exanmple, multicolor molding and

insert molding.

{Third Embodiment)

Third delivery device accordiﬂg to the present invention
comprises an outlet portion having substantially bottomed tubular
shape or substantially bowl like shape that has an outlet orifice
at the bottom thereof, a valve element made of an elastic material
and disposed in the outlet portion that, when there is no liquid
pressure exerted thereon from upstream side, closes the outlet
orifice or the flow passage which communicates with the outlet
orifice and, when forcedby the liquid pressure fromupstreamside,

undergoes expansive deformation so as to open the outlet orifice



sai d val ve elenent via an air fllter th the out |
orifice is defined as the domnstrean1§P8% Wﬂ%@éﬁﬁiZOde‘hZOOG
t he. expansi ve deformation 5 of the valve elenent is
achieved by a liquid pressure |ower than the pressure
required to pass the liquid éhrough the air filter
and opening of the outl et ol fice or the fl ow passage
cannot be achieved by the pressure required to pass
i.r through the air filter fromoutside. 10 In th
Or {1 o Lpal %@éﬁ?gﬁevﬁQﬂaa vRatvhpye %@%ﬁnﬁﬁﬂﬂﬁﬂﬁ?@ﬁesawlth the
el astic material and disposed in the outlet portion
flewmawiage mhichel sserev et gjeni pgsbtieoheimitietpstrean of
orifice or the fl ow passage. Wen there is no liquid
sajpd esslure edreentdvidhemeanrf f Ohtempstwichnmheice; ldherifice is
val ve el enent closes the outlet orifice or the flow

depissdgs thetdwdnstommnscakathardin the eupdedi e deifeeémation
and, when forced by the |iquid pressure from upstream

5 of Sdkdéi‘Nalll%@eégéﬁ§n’@>§%a8§h\{§veﬁe$9ra”@tlkgwﬁ]daﬁﬁeﬁp@f‘é Ihr than
outlet orifice or the flow passage the outl et

thOMpAd £ ARRiaM PISSRIGHS 19&?@9%&8& ghl QW air filter

passage between the upstream of the valve el ement and

an&r@p@r&‘fﬂg?tofrt:hfe' 5 tf'Qt'c?‘r]?E’f(ﬁé)l 'IStEﬁg %9?&8_5@%%2\6(50u nnot be

t hus achi evi ng de Ivery o li"qui d et

ot AP O s s S LA et o

p pressure to the container body that |s
fr%@nééggg%QMAth the delivery device as 25 descri bed

10 ‘s’LEX# ?‘Ciha o R aﬁ%fSB ha <l PRt ads of on

R e PP RI S hed: RE ‘CUTLEH ReFC4BR fptrols the

- . achi eved when
closure and opening of the outlet orifice or the flow passage.

When there is no liguid pressure exerted thereon from upstream
Side, thevalveelement closestheoutletorificeorthe flowpassage
15 that communicates with the outlet orifice and, when forced by the
liquid pressure from upstream side, undergoes expansive
deformafi_on and opens the outlet orifice or the flowpassage. When
trhe outlet orifice or the flow passage is opened, the flow passage
between the upstream of the valve element and the outlet orifice
20 is established to communicate,r thus achieving delivery of the
liquid from the outlet orifice.
In the third delivery device, delivery of the liquid from
the outlet orifice may be achieved by applying a pressure to the
container body that is connected with the delivery device as

25 described previously. Such features and operations are also
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thee’%%%
oPgLatigly

the valve el ement restores the originalspebiaiBgioalds@f 20 March 2006
the delivery operation, and that negative. pressure

that draws in the outside 5 air accelerates the
restoration of the defornmed val ve el enent (hence the
val ve el enment can be causedj4o0 act as a check val ve)
In the third delivery device, since the expansive
deformation of the valve elenent is achieved by a

thi XA @ oPERSSAI t
=t requir gd t%§%§§es§cﬁ$§reﬂ g‘ﬁlé]"l&ﬁ?%gr ehsgh%# SSEP@ 8 ?c‘miry of air

ter,

,thﬂ;cﬂ%ﬁ Uri$ ?Qllct‘).gglr( €o OEh(%\/b orlﬂaqll‘heq: '(ﬁ IE% ‘A%H&eUSd when

durlng eliver [ eover, 'since

e or t he, val ve Ienen .
cause felfl%% prreésséjlfreg g%?o‘?ﬁ’&h‘?ﬂd 5880?%?%% fglivery
structurgv%ﬂg g t he expansive -deformation cannot

B9 t?ﬁgiﬁk €S§@&§ItPéta@F%W%éghF9319Ut51de
to pass through the air filter fromoutside) , there

2l AGHl iRt rype e atiaradios o she defeugkd: Nelyat péement

orifice, instead of the vent hole, nor correspondi ng

(herG& 4de 5RlvRce]lenent qaw beghatsed dist leett asra fihsek valve) .

during restoration of the container body. As a result,
accdﬁﬁth@thérﬂﬁelﬂhbrﬁd@@ﬁh@eﬁyhﬂﬂwtheeﬂpahhéveﬂﬁformation

. present invention, delivery operation and restoration
of dhet Nelveontanerer iaf behithedde) iavétyudpgepats oilre dvvWea than

achi eved snmoothly while preventing, at a high |evel,

the Iprdramikfe thatofs trheepdiir@ud dothass dmas 1heaaddehiyegiecthe air

fromthe outlet orifice and the entry of

finierodiigan siuaid ndustakebsoo £aFiié ek dyid high @U@ ntOhole

the upstream 25 In the third delivery device of the

dupites edd 1 i vyentdgiratite SpRerEbeatl 0Biascathd0MBEEBive

2006 15 val ve el enent has a valve body that is fixed

de foridiei dih QF RAES IR veaBUeReREO) SCAG PO POELA WY alnd BRessure

tip thereof on the outlet orifice

from outside according to its structure (hence the expansive

deformationcannotbeachievedbythe pressure equal toairpressure
to pass through the air filter from outside) ; there cccurs no entry
of the outside air through the outlet orifice, instead of the vent
hole, nor corresponding leakage of the liguid through the outlet

orifice during restoration of the container body.

As a result, according to the third delivery device of the

present invention, delivery operation and restoration of the
container after the delivery operation can be achieved smoothly
while preventing, at a high level, the backflow of the liquid that
has been delivered from the outlet orifice and the entry of

microorganismsqnddustbeingcarriedbytheliquidtotheupstream.

In the third delivery device of the present invention, the
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side. The projecting portion at the ti%
body approaches fromthe upstream and R
formed on the 5 inner wall of the flow passage that
conmuni cates with the outlet orifice so as to close
the flow passage. The val veypody preferably expands
toward the downstream under ~the effect of the |iquid
pressure fromthe upstreamside, so as to forma

KL RIES OELUCET.BG BLgl g PerLon 21D 1L O
f f.th fl, ., In thi , wh h ‘
and UL ESSe el Al Lo passace, 10, UL, sase, wen there .

. portion at the tip of the valve body engages with the

514§ dgdhsr ¥Pdedtérat Rerthneraukhacelnfo g |G ve body

passage from 15 the downstream side, so that the flow
aphyaasRs o dbedurwhsnamt ded | ¢ngA gk pregddoe iformed on the
_applied, the valve el enent expands toward the
innprywvstileam fe thewepgaghgg thed tomnyni betebywidpgenhegoutlet

the clearance between the projecting portion at the
oritfjrefsd hes vial VA odeodhearfd. owh@arisdge . provi ded on the

i nner surface of the flow passage . 20 Wen the

del Ty ya bpebatly o eif2 raBIR it d3nd el tHddb@nst ream under
pressure is renoved fromthe valve el enent, the

thPraf Rt RE PRELL DRuAE g sdid obnt PRe i@bYerPARlside, so as

returns to the upstream as the valve el enent restores

to tﬂbﬁ:npbi 81 83t 2 SR@RRD LR A hEO FHEAAS W LR AN he%he tip of
provided on the inner surface of the flow passage

th@GRilRe HBAY N ¢hest1ge D ANE ddO¥hPARS3B0er surface of the

Restorati on of the deforned val ve elenment is

FlowpesidiLadion as at 20 March 2006 16 accel erated by
the negative pressure, that is generated by the

(rjefsfﬂ)fﬂg_.b %)%S%{ﬁ éh‘fé% €00 &1 Bel, ﬁ‘%ﬂi&d’}é‘f&ﬁs&‘@é cREFPed thereon,

ef or ned t
the projecting portion at the tip of the valve body engages with

the ridge provided on the inner surface of the flow passage from
the downstream side, so that the flow passage is closed. When
the liquid pressure is applied, the valve element expands toward

the downstream of the engaging position, thereby opening the

clearance between the projecting portion at the tip of the valve

body and the ridge providedon the inner surface of the flowpassage.
When the delivery operation is completed and the liquid pressure
is removed from the valve element, the projecting portion at the
tip .of the valve body returns to the upstream as the valve element
restores theoriginal shape, .so as toengage with the ridge provided
on the inner surface of the flow passage again, thereby closing

the flow passage. Restoration of the deformed valve element is

%%%%a@@nég lﬁv %)glg[arch 2006
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delivery operation, and has the effect of drawing in
the outside air as described above. (Bpeff¢ption asat20 March2006
Enbodi nent) Fourth delivery device according to the
present invention conprises an outlet portion having
substantially bottoned tubular shape or substantially
bow |ike shape that has anlfoutlet orifice . at the
bottom t hereof, a valve el enment made of an elastic
“material 10 and di sposed in contact with the outl et
acqEdretriadredobyt hbeoneeat sue frices sutver ébfatt hat genheatedepy the
is no liquid pressure exerted thereon fromthe
restpstateiam sifdehe QJoosed nieltebody lviti dr hbkdec amdie fivhered by the
forced by the liquid pressure fromthe upstream side,

de LiNAEHHOBSraXPaNS| ed Al OnaBd f fHL1Se fagriRingem the outside
outlet orifice, with the outlet orifice 15 side is

- aifdefd ned asi e dewastream side and a vent hol e t hat

communi cates with the outlet orifice via an air

filt e%ﬁhg ; xpansi ve deformation of the

valvgﬂgpﬁﬁﬁn |§h%%ﬁvgved by a [liquid pressure | ower

t han.th ressure required to ss. theJiquid  thr .

t he B PRI ERY GREHF P PR P e Bty iRV e don

cannot 20 be achi eved by the pressure . .required to pas
CORLIN4 SUGTREYRE BOF SL9R PR DO Y Ot ated tubular

fourth deljvery device, the valve el enent made

of _an. ..
shape o guhatartipl bnPouils phle FraR S hRE a2 WP et orifice
out | et Eortion on the outer surface thereof controlz ,
at {the kPBLR Eher@odpehivig V6 © beieHe Ngdel &t 2gr $Hiek c PRERrial
there is no liquid pressure exerted Specification as
ang dispopgAdh conkral wikbrideowk ek PAEL LPROCENG SPgET surface
the val ve el enment closes the outlet orifice and, when
thepeebdtgt + e dhiaFepiessar biavbin RFRS $pse rosmted thereon

from the upstream side, closes the outlet orifice and, when forced

by the liquid pressure from the upstream side, undergoes expansive

deformationsoastoopenthecutletorifice, withtheoutletorifice

side is defined as the downstream side and a vent hole that
communicates with the outlet ofifice via an air filter, wherein
the expansive deformation of the valve element is achieved by a
liquid pressure lower than the pressure required topass the 1iquid
through the air filter and opening of the outlet orifice cannot
be achieved by the pressure required to pass air through the air
filter from outside.

In the fourth delivery device, the valve element made of
anelasticmaterial and disposed in contact with the outlet portion
on the outer surface thereof controls the closure and opening of

the outlet orifice. When there is no liquid pressure exerted
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side, undergoes expansive deformation tgpegfidatiohs at 20 March 2006

out si de (downstream side) of the outlet portion
(thereby bending the valve 5 elenent toward the
out si de) and opens the outlet orifice. Wien the
outlet orifice is opened, the fl ow passage between the
upstream side of the valve elenent and the outl et
orifice is established to communicate with each

thet&ed frbhelRbyp SERd aY N8 e dalaes ok 1 thent b duied OBt 1et
the outlet orifice. 10 In the fourth delivery device,

or g} &¥ %rrﬁﬁ,gxﬁrhélli‘ %lolr!c%ﬂi Gy fim i{;@ftii galf:elﬁgﬁr%r %%&ﬁ%ﬂ@%\gggream

achi eved "by applying a pressu cont ai ner

- j d W the del ivery. devi .
R R i A s s e

| so,.._simlar. t hose .descri bed previously, that
(aGeiSrrEnthifl) ok W7 Sh et whe i Ty Peart i ghe valve
. the container can be achieved when the valve el enent
elemehbrieatek thei grhaldehamed smeme the @etlelergrifice. When
operation, and that negative pressure that draws in
the putdatardd iog ¥s gpenrar dilesfipie PpesaOE Aistuiecsf thaapstrean
~defornmed val ve el enment (hence the val ve el enent can
sige hltded vedvacelement chret kheabut)elodif tde foestdablished
delivery device, since expansive deformation of the
Lo wampwnglcerberwi tls eachi evieer by-ha rebgua ch pressyde liowery of the
~than the pressure that is required to pass the liquid
ligwiduihom hghaigut et terifidwere occurs no | eakage of
the liquid in the vent hole during the delivery

oper & ithre. fdbrebwir] iwimedevieeexpalsiaey 2F the liquid from
deformation of the valve element is not caused by the

theregsiate oSiddicki say iton aah iatv eA0b WepP1 VRS al8rEEelire to the
out side according to its structure (hence the

comkphmei Vieod gleflod i d ofopasiedd bei ac ity e 18 d e device as
pressure equal to air pressure
described previously. Such features and operations are also
similar to those described previously, that aseptic entry of air
through the air filter into the container can be achieved when
the valve element restores the original shape after the delivery
operation, and that negative pressure that draws in the outside
air accelerates the restoration of the deformed valve element
(hence the valve element can be caused to act as a check valve).
In the fourth delivery deﬁice, since expansive deformation
of the valve element is achieved by a liquid pressure lower than
the pressure that is required to pass the liquid through the air
filter, there occurs no leakage of the liquid in the vent hole

during the delivery operation. Moreover, since the expansive

deformation of the valve element is not caused by the pressure
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to pass through the air filter fromoutside) . ther
occurs no entry of the outside air th Bﬂﬁﬁ&?WBaSEVﬁQMm”hZGO6
orifice, instead of the vent 5 hole, nor corresponding
| eakage of the liquid through the outlet orifice
during restoration of the Cﬁgtainer body. As a result,
according to the fourth delt'very device of the
present invention, delivery operation and restoration
. of the , container body after the delivery operation ,

Eroil rOWes bl | aGRe i % iSo Sy SkECE UBReVBRRF gt N e%Pansive
high | evel, the backflow of the Iiquid that has been

de flernafekenicaropt PRechieved ur the peeandre Rauadiorai ppressure
m croorgani sms and dust being carried by the liquid to

to pas supgstowsEnthe mitrhei Tioar tflroseditedde ) detharee ofctine no entry
present invention, the 15 outlet orifice is defined

of pheaosubsdant rat hyoults khehaperk tvakrvéicspdnstteald 6§ the vent
fixed in the outlet portion and the inner wall surface

hoDé&, tthe @@tk@gpeﬁaihﬁméd]@tgéﬁ@lfd@aé hg quakvenseadh tMd batlet
the valve elenent has a substantially ring-shaped

oriPife Waht iR d Ob @G orf | P 8% e I tAYLLET LRHIL I ce by
bringing the thin wall portion into 20 contaCt with

the yalve.sept, fa[ﬁi??ﬁqlﬁlﬁogg Uhe WEhpes Rhd& Eilg@ice of the

outl et portion. portion of the-valve

.prctg g ENE nlnwgﬁ{é{&{ ,a bc!lé/l JM g:gérséi aﬁaépq%{‘ S.‘ain\ée r%%ft%mtﬂo?ln of the

owar d t ownstrea I quid pressuré so as
) ifice,. with t .qut | i f
cohPaZREE A08yHLE, Gl [EP b Lodlit QUL B Hfeves

n B2y S AT St S0 el o Bife Lo tno Lk recht] 80 Of the
18358, e P T Bud BT hrvere Bt ShFERe (4 thiged nt the
en%:@}? c%jtnltiec?roorganisms and dusf being carried by the liquid to
the upstream. |

In the fourth delivery device of the present invention, the

outlet orifice is defined by a substantially disk-shaped valve

seat that is fixed in the outlet portion and the inner wall surface

of the outlet portion that holds the valve seat, while the valve

‘element has a substantially ring-shaped thin wall portion and

closes the outlet orifice by bringing the thin wall portion into
contact with the valve seat from the outer surface side of the
outlet portion. The thin wall portion of the valve element
preferably undergoes expansive deformation toward the downstream
under the liquid pressure so as to op.en the outlet orifice, with
the outlet orifice side being defined as the downstream.

Inthiscase, whenthereisnoliquidpressure eXxertedthereon,
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orifice. Wen the Iqu|d pressure is applied, th

val ve el ement undergoes expansive def§Pﬁﬂﬁ?ﬁﬁﬂ@éﬂ%%QﬁAMCh2006

t he downstream (bending 5 to the outside of the outlet

portion) , thereby opening the outlet orifice

delimted between substantially disk-shaped val ve seat

and the inner wall surface & the outl et portion that

holds the valve seat. Wien the delivery operation is

npleted and the liquid pressure is renoved fromthe

th%me vpéhedt poxhEon Winthal velveoridnsmtinakest genvagiverith

el ement again makes contact with the substantially
thajpgksthnpedl Valkdieksehbpsd wsliasebhbse aheofdlovge the outlet

passage. Restoration of the deforned valve elenent is
oridticed .er whed tiye tHeuidgatéyeurriessppeiédatteasat e element

effect of drawing in the outside air and is generated

undir g eephaisatie0fe 06 rhiei SN AINe! thedhowhkehehas(Hénding
been deformed by the delivery operation, as descrlbed

to 2ReV&utside torfet}flé’ léﬁ.lttii e@%é:‘:’@f&n s e\ﬁ'h%?ceBg( cfﬂ@ilfi{ge%ﬁ@t outlet

i nvention, val ve el'enent Is pre er ab Yy fo

orlﬂ.tceeﬁrd%l :LYnJ.%rédt BthQEE' Qﬁ?&gan{ tdl%tk @%‘éb' geValve seat |

es t he process nanu r|n I'Tv

-ancg%\ﬂteﬁgn\g%ﬁngip §151_e aCe M%t Qﬁgs {llgie?{: nt e rl%lr{ r ge'i%s the

e el enen &t he OFtion |nc
va Wi Caify ”%eﬁ%%@'f&%%%%ﬁﬁ%%ﬁg%mpﬁs%e% o?tzmehqum
del i ver de C ccordin res nvent
Presoﬁ»}ﬁ%& &?'V&ﬁtﬁa et PR ﬁi@fﬂﬁﬁtsﬁs%lﬁm st portion
dt I 25 sh bstantj al | ,
of Hie S8 Ha: SRELSRR, FiAToroHes FoBLapoT iR dhconiRe tapEially
%@_ﬁ% rch. 2006 20 at the bottomthereof, a valve
di ediig V%Feﬁﬁsg%ﬁﬁ?Elﬁﬁ?epﬁélOWRﬂﬁ%ﬁE%r Restoration

substantially ring-shaped val ve body and
of SR 1959 HNed, valve element is accelerated by the negative

pressure that has the effect of drawing in the outside air and

is generated by the restoration of the container body which has

been deformed by the delivery operati_on, as described above.
In the fourth delivery device of the present invention, the

valve element is preferably formed integrally on the outside of

| the outlet portion, which makes the process of manufacturing the

delivery device more efficient. Methods for integrally forming
thevalve element and the outlet portion includemuliticolormolding
and insert molding, though not limited to these methods.
(F1ifth Embodiment)
Fifth delivery device accordiﬁg to the present invention
comprises an outlet portion having substanfially bottomed tubular

shape or substantially bowl like shape that has an outlet orifice
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ri ng-shaped thin-walled portion diSpOSQ%e@ﬁcﬁﬁﬁ_%hpz@ﬂmnth2006
the former, wth the valve body being fixed in th

outl et portion while the 5 thin-walled portion is
exposed through the orifice to the outside of the

outl et portion, a valve support nenber of cylindrical
shape that is disposed in the outlet portion
anddefines the outlet orifice together with the valve

at edrenBot tomNthed beNt 5 KA et PRI SOMAMALCH 88 el"ﬁstt!l camaterlal
fl ow passage which is provided at a position in

haﬁpﬁéraeﬁﬁ?)égax%la??hg[rFﬁgyghSFSHP\%tl\?@ @?aﬂ r tsbké%m%nzclally

wherein the thin-wa t1on of ve e

ri pher | ve
T P8 B W bt it o G o “%evﬁ Sy sormer,
0, I| uid res ure e ert d thereon fromt
WIE%S a5 AECIYWPERNE h e“’oft aPyt L%fl%?r@rqq j“og le the
thdeflngﬂ gs the domnstrean1 15 and the thin-walled
pory# MR g6s ! BEFRSISfet iBpe¥iinihedpr bl casotihopafside
the outlet orifice when the liquid pressure is applied
of e ¥ bl e BRTtHEONUPR VR EM WIRRO T twhekeet 1o expbmdtveal shape
deformation of the thin-walled portion is achieved by
that fsgliispasassivuee Puide t polid onfanditetinasthequiietordfice
pass the [iquid through the air filter 20 and openi ng
togethas vyt the yailfviecel areemint abd mghheved doyhabeonnunicates
pressure required to pass air through the air filter
withenf bovsiadsagerwhheh flisfpiodisdéd atya degitontitetNahyatrean
el enent made of an elastic material and disposed in
oftdml dwellete pdenenh thias anhhairthiltewyl Wadrponttlosn thin-walled
thereof being fixed in the state of being 25 exposed

potrhionght tthe vaifécelqiaw dattest coheabOtWivN heth@riphery of
outl et Specification as at 20 March 2006 21 portion to

théefeabut ssudgpo@ft tleebeut ket apofd iswotas berdefine: 18 when
outlet orifice between itself and the val ve el enent

theupperto MeKbEH.pressure exerted thereon from the upstream side,
with the side of said outlet orifice defined as the downstream,
and the thin-walled portion undergoes expansive deformation so
as to open the outlet orifice when the liquid pressure is applied
thereto from the upstream side, while the expansive deformation
of the thin-walled portion is achieved by a liquid pressure lower
than the pressure required topass the liquid through the air filter
and opening of the outlet orifice cannot be achieved by the pressure
required to pass air through the air filter from outside.

In the fifth delivery device, the valve element made of an
elastic material and disposed in the outlet portion has the

thin-walled portion thereof being fixed in the state of being

exposed through the orifice provided at the bottom of the outlet




The th|n malled portlon uses the cyllndrlc
el ement support nmenber as the valve S§B?°‘§‘E?m&§ ag 6"20 March 2006
control the closure and opening 5 of the outl et
orifice. Wien there is no liquid pressure exerted
thereon fromthe upstream sjde, the thin-walled
portion of the valve ele makes contact with the
outer periphery of the valve elenment support menber
to,close the outlet orifice. Wien the liquid
P%"rlég“s (iPetPs Appt 1R OfhEREI P FImnoRE 19psee Hintel defing the
the thin-walled portion undergoes expansive
outdttor hhf L enbesard 1 tskd fandt e vadvares enean Sidw)r tofember .
the outlet portion and thereby opens the outl et
TheEhinceal Wae potiiéonutdest tlox ciléadr$cabpendde dllmmentt] support
passage between the upstream of the val ve el enent and
nenler asuthetvainid seatiso est abldsitath it eheommBmitabtad opening
thus achieving the 15 delivery of liquid fromthe

5 of abll ettDetfdeesidd, t haehi fhdrdald weryi gevd ‘Eﬁ:es@%'r'eVéké’rted
of liquid fromthe outlet orifice may be achieved by

thaRRly | i ﬂ?fee%?lért%ehﬁ 5b&e, coRL al8l-hoded '%trtll%n of the
connected with the delivery device as describ

vaPFE¥iHehy- ma?k'é:g d %Qta%rteﬁl‘@ﬂ"%h%ogﬁ %J: g;'h%r? <§P 4% valve

simlar to those described preV|ous eptlc
L e ﬁcan %2050%%%?@%% RS B e e
L rﬁ?rﬁgﬁhveﬁﬁéﬁémﬁm
o0 b I o@t@%@ﬁﬁ%‘%&%ﬁs@ﬁ@éﬂawee%é girece

d heck S f
thas%%eﬁrcﬁ%y%%&r%mﬁﬁw Bl SR LA S Boreny

ex Sj ve eforna ion. of the valve elenment is
OP%%%%E’\%H‘Q@E} i pr@ SBrdg BWtL et Riifice 1s opened, the:

flow passage between the upstream of the valve element and the
outlet orifice is established to communicate, thus achieving the
15 delivery of liquid from the outlet orifice.

In the fifth delivery device, delivery of liquid from the
outlet orifice may be achieved by applying a pressure to the
container body that is connected ‘with the del-ivery device as
described previously. Such features and operations are also

20 similar to those described previously, that aseptic entry of air
through the air filter into the con£ainer can be achieved when
-the valve element restores the original shape after the delivery
operation, and that negative pressure that draws in the outside
air accelerates the restoration of the deformed valve element

25  (hence the valve element can be caused to act as a check valve).
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the pressure that is required to pass gggl LA o
through the air filter, there occurs n ? age
the liquid in the vent hole 5 during the delivery
operation. Mreover, since the expansive deformation
of the valve el enent is not2gcaused by the pressure
fromoutside according to its structure (hence the
expansi ve defornmation cannot be achi eved by the

pregsUtRe eftAl L td‘él@%&ﬁgeééﬁ{@e, 14 nRRAssx bk O1EH &é]‘.eoﬁdartlon
filter fromoutside) , there occurs no entry 10 of th

of QHE%Q%V?'JI&JH&%UQLQ 5&?1%41 %ty g;jk %\ﬁ% pri %ts%?g ﬂgwéPechan

nor corresponai ng

h.th tlet orifice durln tora n .
the EH%%H@? fob ket BRGS0 PaP o4 49;3* PuPPhPhe air
eliv device of th resen |nv ntio lee :
éﬁ"at CaRGCPESt BP a ‘F%‘ﬁa%? théhe s igyitaiReFhpotsnt ole
after the delivery operation can be achi eved snoothly
dqu dher deddviexy, operathvgh |30 Vathe HAWE IBW% srpeRsive
iquid that has been delivered fromthe outlet orifice
defajrmlattﬁ@n &t treoVahier obemamt sifs Nertd causedbbivnghe pressure
carried by the liquid to the upstream 20 In the
fram fout sdeld \eeroprdidwigc ¢ cofl tshetpnesene iheenei bhe ekpansive
val ve el enent support nenber preferably has a flange
de fonrmetel arpsd meaibe sictie evk dithet vy brasisncakgpel ttcomnir pressure
thereof so that, when there is no liquid pressure
to passttdd-duydr he aitrhei iadw € xrbadutefidehe Vadyve ocehesent entry
makes contact with the flange so .as to close the flow
of passages ¥ and, tiwhengt BRelduplict pressde e iinstappl 6edhe vent
t her et 0, under goes bendi ng Specification as at 20 March

‘hoZ006023cdet o5 pahd Oy S 2% de0o e L heufi Hovh pasgiagte outlet

between itself and the valve el enent support nenber.
orifice during restoration of the container body.

As a result, according to the fifth delivery device of the
present invention, delivery operation and restoration of the

container body after the delivery operation can be achieved

- smoothly while preventing, at a high level, the backflow of the

liquid that has been delivered from the outlet orifice and the
entry of microorganisms and dust being carried by the liquid to
the upstream.

In the fifth delivery device of the present invention, the
valve element support member preferablyhasa flangeon theupstream

side of the cylindrical portion thereof so that, when there is

no liquid pressure exerted thereon, the valve body of the valve

" elementmakes contact with the flange soasto close the flowpassage

and, when the liquidpressure is appliedthereto, undergoes bending

}20 March 2006
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In this case, when there is no quuidp ess exer
thereon fromthe upstream side, the tEpﬂ“bkéaogésatfﬁkdm@hzOOG

portion of the valve element 5 not only makes contact
with the outer periphery of the valve el enent support
portion so as to close the gutlet orifice, but also
brings the valve body int ontact with the flange of
t he valve elenent support nenber so as to close the
élomr e. Therefore it makes surer of c]osing of

de R0 86 9 (49 eesn viisn TLAE RITRAGP 2OTPPEESHllsand the
applied fromthe upstream side, the valve el enent not

vabye e kanest thwerdithmeabead portion undergo expansi ve
deformation toward the outside of the-outlet portion
( dowirstheaap s butwhainsthe reake sotlienni dlpae drothe exmldrggbthereon
conpressive deformation, thereby to form (open) the

frdmh dbhe pastagendidseethe tsehfwahtled pert i ange tife tdlevd&lement
val ve el enment support nenber. Wien the outlet orifice

-noaddlyhekefd e assrRoeh ahe apanede Aspllese biched vdbxeelement

the fl ow passage between the upstream of the val ve

sUShEFERLratdnt 18 29Ut d el o8k fhEBULT et aSE PR deS, h%ﬁttafl so brings
conmuni cate, thus achieving the delivery of liquid

thd FRMINBoAY  £to Uddi £8 walh! Pnd rfqam%t Brdehd U 1We element

device and’in preferred enbodi ment ereo

suﬁﬁéfi? r@én'rk%}i @I t%efg g%dtﬂ !¥for§|§%§$%%e aftl‘f'l 5efore, it

conpl et ng i'very operation w

maRe &S & W\iggln '8f % Jdﬁeruac{l%% g%é%?%ene%géﬁ/etl}%llquld

ressure I'S genera oration of

def
%g%r o%ﬁ e%rom ﬁsruapv%nr%a%f %re 8Uttkﬁle I\ra_eLve element not

I on an Sside air,
Onfﬁ%r e P A .V@ﬁf%@%?ﬁ%gﬁﬁ%gg& %é%arsrrﬁ%%r?-ogﬁ‘amn
toy%rfﬂe%t\{?!qc{etgsrjéfer off he V nge %éov?ﬁseéféé‘n%' )Eut alsc

makes the valve body undergo compressive deformation, thereby to

form {open) the flow passage between itself and the flange of the
valve element support member. When the outlet orifice and the
flowpassage are opened as described above, the flowpassagebetween
the upstream of the valve element and the outlet orifice is
established to communicate, thus achieving the delivery of liquid
from the outlet orifice.

In the fifth delivery device and in preferred embodiment
thereof, restoration of the deformed valve element, after
completingthedeliveryoperationwiththe liquidpressureremoved,
is accelerated by the negative pressure that is generated by the
restoration of the container body which has been deformed by the

deliveryoperationanddraws intheoutsideair, as describedabove,
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valdd ¥&

on the inner surface of the outlet porigpedficadnG at 20 March 2006
makes the process of manufacturing the delivery

device nore efficient. Methods for 5 integrally
form ng the valve el enent and the outlet portion
include, but not limted tgy multicolor nolding and
insert nmolding. [Antibacterial treatnment] In the
delivery device of the present invention, the valve
el e
sub}‘%%éﬂ%”?fﬁhlo@%?%%&ﬁ%%ﬁ% oty ¢ s imantepsion, the
out| et_ or subj.ect ed
to antlbacterlal VﬁeggﬁgﬁP%'%ﬁf&ﬁﬁé%ﬁégiﬁkg95ﬂ? r&P??ﬁ5ally
CH1FE r.aduct i on_ of b cterla ian be achi eved for the
gu.“aler‘-’eﬁ%?%?%%o FRHBUGHEF MG 167 (e GLRpKeS dfierpEecess
after. conpleting the delivery operation. 15 Menbers
of E‘GB}IféngglP% ARt iphEYery deviFeamarent eyl ¢t chdlgdhods for
according to the constitution of the delivery device.
1ntggEaklt Bprming fhamedme edgnde apprhedutd eraqrdduion include,
menbers such as, but not limted to, the entire
bu?nﬂ@ﬁnl#ﬂﬁﬂqdnﬁOJhnuhnﬂomiasembldinbeandniaSeet botlying.
and the surface of a cap that covers the outlet 20
por tifort igpartterdallairye attivenitiner surface that touches
the outlet portion), an water absorption materi al
- (spdhgehecdel Ivepapefvicehydrtgebreebat M elash | ehlehalve
inside of said cap. Antibacterial treatnment nmay be

elaamt ethdidr haMoit@a oxGfaMeCcals puele28bal- subjected to
antiseptic or an antibacterial agent in the 25

antellesd i o Tl eF é@tmeSUCH e 116 URPVAS bRet aTI W thdBht Let
makes the Specification as at 20 March 2006 25 val ve

orifirenis fOfbidetde troesa!ﬂvma%rﬂeqllatlh%eqeiﬁeﬁtt h%f@HElteEf

portion, the outlet orifice, the valve seat, or
pré*&hﬁiﬂ@;ﬁﬂkﬁkbﬁko&ﬁéﬁlon of bacteria can be achieved for the
liquid remaining in the vicinity of the outlet orifice after
completing the delivery opération.

Members subjected to antibacterial treatment may be chosen -
according to the cénstitution of the delivery device.
Antibacterial treatment may be applied to various members such
as, but not limited to, the entire outlet portion, the valve seat,
the container body and the surface of a cap that covers the outlet
portion (particularly the inner surface that touches the outlet
portion), an water absorption material (sponge, cloth, paper,
hydrogel, etc. provided to the inside of said cap.

Antibacterial treatment may be carried out by mixing a

chemical such as an- antiseptic or an antibacterial agent in the

elastic material, such as thermoplastic elastomer that makes the
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makes the water absorption material or he.like,
coating the surface of the valve el enéﬁ??lﬁ?%lgngﬁﬂ?eqMar°h2006
portion or the like that has been forned with the
chem cal, or applying surface treatnent such as
silane coupling or seleniu goating to the materi al
that is used-to formthe valve elenent, the outlet
portion, the cap, the water absorption material in the
r the like. .Antibacterial treatnent be lied, .
va f QPR BPSHET ORI T RO AN ERBERF | horyPRHeda Hero Bt Yt tion.
hand %@$er-smallin% clay. mneral by c¢oating the surface
the Rt Gt 1681 ehPENY 2 Y8 GiRaE FOt &P thei&aremalerjal that
devi ce of the present invention preferably has a

makegGhg Watererb sl pdeauna ke bl apsheddieofcaafeingehesur face

orifice 15 or in the upstreamof the position of '
of dgenivadrel olemep tt,nEhélow Jrdspageiby drhthedl ke thetrds been
By providing the liquid filter, it is nmade possible

- formedwEtly threevrathionly est rapgtl tiber sasfdoal tredtmphid such as

fromentering (fl owi ng backward) the container body

silbaé cdploionnect edl éWidheddlinety ey meeershoutlat higs used
residual liquid 20 remaining around the outlet orifice

toOfortM@ haUid Bfe RQkieOR , DEhe GRITIAIT ?ék@ﬂbl@)’ the cap, the water

m croorgani smor dust. That is, it is preferable to

abQBQ%ﬂ:gSnt RecdL oA dif i{gercdd OF dafe 1o Y eVeRtiBhcterial
restrict contamnants fromentering the container

trEBtheht reQMELLE; LO e I d VELNp PV €8 a_ A tH®cryiania
liquid filter %gv%ng fpﬁélﬁgg% oé %gout ?2(to¥g.£%y amrae
ofl vhe PPEGH i £Ed 4 AN, a9 A [GH 2996, ¢6 @%Eﬁ%%scﬂé £
P d?%?lcuﬁt to aﬁ%#@ t %‘%gﬁf%%ry geg?ce§6¥ the present oo
th%%¥8ﬁt%99Rthfe89ﬁ$?iner that contains a suspension.

t he ot her

[Liguid Filter]

The delivery device of the present invention preferably has
a liquid filter disposed in the upstream of the outlet orifice
or in the upstream of the position of opening/closing the flow

passage by the valve element. By providing the liquid filter,

it is made possible to surely prevent or restrict the residual

‘liquid from entering (flowing backwa;rd) the container body that

is connected to the delivery device, should the residual liquid
remaining around the outlet orifice of the outlet portion be
contaminated by microorganism or dust. That is, it is preferable
to provide the liquid filter in order to prevent or restrict

contaminants from entering the container that is connected to the

delivery device.

The liquid filter having fine mesh of about 0.2 to 0.45 u«
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hand, this nmakes it possible to surely ent or

re
restrict the residual liquid from ent §B?‘H cqtiop gt March 2006

backward) the container 5 body that is connected to
the delivery device of the present invention, should
the residual liquid contawb%ated by m croorgani sm or
dust fl ow back through theoutlet orifice. The liquid
filter having coarse nmesh of about 10 to 20 /1 m

kes..it,.passible to apply.th elivery devic f the
n nREESH G SERTEnEs GRS dal et Ridka ShnaE the Present
,__contains a suspension. In this case, it is not :
INVEREL OB Y 2t PRERE FhENR b &G 18F 3 RESPERELANF i IFeFhefthe
t he suspension into consideration, but rather such
hangly f $Bfs Bakes bkt suHis\ee 49 soinedit PFAVERE @ontedtekct the
is prevented from evaporating and, as a result,
resgdspdndéduédnporerenteanine (flewimgyetdatBwafdbnthe container
precipitating near the outlet orifice. Al so because
bodgvémata ilsi gondetitkbtietohengediichra doatce agsthe resent
capabl e of suppressing the passage of m croorgani sns
invientdome ekbent, the rssiadeip0sgubliecotPatibsitée€tvg he
residual liquid fromentering the container body to
mi TR gexlight orshaekdriBe baskduakolibaUtHe CONE BER NGt B8 ce.
by 20 m croorgani smor dust enter {flowback) through

t he put h?ﬁ\t}%i fsif&?r ﬂ%@i&§ﬂs%ﬁ%sﬁ8?£§%@&5t of g the 20 4

pr esent ention for ving the o descri bed

m mBke% eHshyshasd e @?%il‘{zeﬂﬂed&¥%ff%ﬂ]} ddha v %Sfegfag present

invention fitted at e"nouth o € cont ail ner y.

| invpaeci%qlngfga &% giogga&nsrpagagg gg#wggt& Qﬂsfaéné%ﬁ g/grxghthis

or use as an eye dropper Ication as at

cas%%%@i&é;%$?%é%&%w F%@E%ﬁ?leﬁeclégéﬂé %QE tﬁﬁld\@?ﬁf ilter
by the suspension.intq consideration, but rather such effects can
be achieved as solvent in the container is prevented fromr
evaporating and, as a result, suspended component can be prevented
from precipitating near the outlet orifice. Also because even
a liquid filter having such a coarse mesh is capable of suppressing
the passage of microorganisms to some extent, it is made possible
to restrict the residual liquid from entering the container body
to some extent, should the residual liquid contaminated by
microorganismordustenter(flowback)throughtheoutletorifice.

{Container]

The container of the present invention for achieving the
object described previously has the delivery device of the present
invention fittedat the mouthof the containerbody. The container

of the present invention is suited for use as an eye dropper
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The delivery device of the present IanE&%ﬁ&nﬁHqSéﬂﬁnﬁamh2006l“m

container provided therewith will now escri

detail below wth reference to acconpanyi ng draw ngs.

[First Delivery Device and Container] First delivery

device 10 according to theopresent invention

conprises an outlet portion 11 having substantially

bottoned 10 tubul ar shape (or substantially bow Iike

t t] rifice 12 at the bottom

con&%éreéﬁtg% §ﬁ§g92 8 ?iﬁg %nSposed in the outlet

portion 11 that, mhen there is no |iquidpressure

exerted thereon fromthe upstream side U, closes the
utlet orifice 12 and, when forced by the liquid

- BE $§§E¥étﬁrSﬁﬁﬁﬁéNﬁpQP?egﬁﬁsFﬂgEﬁgIQN under goes

conpr essi ve deformation and opens the outlet orifice

12, The gediifgriveApEicedof hblhe| BrefeposEavent idie i |t&e

portion 11 so as to define a flow passage 15 between
conjiasiglefr pnelv kded hherewsthfwdd howbefdddverided Bt dedetildrelow

and fastens the valve elenent 13 in the upstream side
Wity raferemnventtohakeochbahhahgcdmawhhgates 20 with the

fl ow passage which is provided at a position in the

upstireamt okltiberyabeeiekenarat cddtyinean air filter 17
as shown in Fig. 1. The outlet orifice 12 is normally

cl ogEd-drydé heveay \d@v@b@rmbca:araﬂhlg tWERe dpdds@ititdinvention
pressure is applied to the valve elenent 13 fromthe

comﬁxﬂﬂéﬁﬂaﬁﬂdﬁil@tvp%rkﬂ%nfhQWhaﬁiﬁgg§uE§tahBEaMQ§Vﬁot€§med
- el ement 13 undergoes conpressive deformation so that a

tukﬁil%?rf dnESe S{B%%Jﬂﬂdtqrhlaﬁ/ By 29 i Marahy Ol.arla?@hb% anoutlet

fornmed between the outlet orifice 12 of the outl et

oripordd ap 1i tl@%&t@%mvﬁh¥§egker@%l¥% eIan@n@rl@ld‘i%p'otsed in
to deliver the liquid contained in the container

thd B6eY8h Johe 16hear BRSE; when there is no liquid pressure exerted
thereon from the upstream side U, closes the outlet orifice 12
and, when forced by the liquid pressure from the upstream side
U, undergoes compressive deformation and opens the outlet orifice
12, a locking member 14 tha_t is disposed in the outlet portion
11 so as to defi_ne a flow passage 15 betwe‘en itself and an inner
surface 11d of the outlet portion and fastens the valve element
13 in the upstream side U, and a vent hole 16 that communicates
with the flowpassagewhichisprovidedat apositionintheupstream
of the valve element 13 via an air filter 17 as shown in Fig. 1.

The outletorifice 12 isnormally closedby the valve element
13 but, when a liquid pressure is applied to the valve element
13 from the upstream side U via the flow passage 15, the valve

element 13 undergoes compressive deformation so that a clearance
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The val ve elenent 13 is fixed by t he '%P&hﬁ&nﬁﬁ%@ﬁ{zé%hmchZOOG

in 5 the delivery device 10, and the clfearan

bet ween the | ocking nenber 14 and the inner surface
lid of the outlet portion is the flow passage 15 for
the liquid. The outlet portggon 11 conprises two
menbers; an outlet ‘portion body 1lla that has the
outlet orifice 12 and a linkage portion 10 lib that

is ir%&%&%%@ﬂeéq Eﬂéeogﬁé{:eﬁﬁfii(?e Y gk %ﬁee o?ltlftle(:ﬁ oﬂa:wn 11

portion 1a and 1S cohnec to t nDut

n ecau S. nece o in
andf RlegbEfbe FERC1R, i’ TS 11 bl 88 Faree b L feia
dy 1 the |inkage. ortlon 11b_are integrated

CO% % Uﬁrd#@ ﬁ@gﬁélglsghtagoufzbr 58BnFEeRBRRIFRg With 15
the air filter 17 fitted in a joint 11c. The first
del iN¥r yad&ei edenent sl3 gy fé%ﬁﬁfpbé thg tptdaa gempgs 14 in
mout h of the container body 21 as shown in Fig. 2. In

the delivexsedsyichd OcomdatrerlegrshoabeitweEnghel oaligig member
delivery device 10 is attached to a neck 22 of the

14 cowt diheerin2@rvisarfapbuhyl@3of Thee 2Midlaig p23 tileni nAsethedflow
slidably in the neck 22 of the container 20 as shown

pagguda g5 XandHte dighidiig. 2 is a sectional view of
the container 20 in the state of being used, and Fig.

3 i Tt settlanglortiibewlof cbhgreeakaitasr mébbekpren outlet
unsealing. In the state of being not yet unseal ed as

posthismibbdy fil@. that hZ5tRebu@ilet ¢ LA-262 atidal 1 ackese bBrtion
the outlet portion 11 but al so Specification as at 20

1idveneh 2006 A SLappes u %Zst'r%afm tted betwerd Jlt8 et portion
delivery device 10 and t cont ai ner body 21. Thus

bodyadebhvel ¥y &R W0tbSthd MHdoh bEseht ebntididdie because
container body 21. In this state, the tip portion 23a

it afs necessary to install the air filter 17 in the vent hole 16.

"The outlet portion body 1lla and the linkage portion 11b are

integrated using bonding means such as ultrasonic welding with
the air filter 17 fitted in a joint 1llc.

The first delivery device 10 is, for ekample, attached to
the mouth of the container body 21 aé shown in Fig. 2. In the
case of the container 20 shown in Fig. 2, the delivery device 10
is alttached to a neck 22 of the container 20 via a plug 23. The
plug 23 is inserted slidably in the neck 22 of the container 20
as shown in Fig. 2 and Fig. 3. Fig. 2 is a sectional view of the
container 20 in the state of being used, and Fig. 3 is a sectional
view of the container 20 before unsealing.

In the state of being not yet unsealed as shown in Fig. 3,

not only a cap 26 is attached to the outlet portion 11 but also
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the plug 23 is in contact with a flangg 19.that is
di sposed on 5 the inner surface of the”H
10. As a result, the flow passage 15 of the delivery
device 10 is interrupted by the flange 19 and the tip
portion 23a of the plug 23, thereby enabling it to
mai ntain the liquid in t he Zont ai ner body 21 at a high
| evel of aseptic condition and prevent the.
deterioration (oxidization) 10 of the liquid in the

a demrame’ fisohiftedebaitngensthaedebli veraedieveey 10 and the
operations of the first delivery device of the

corgredgmnt bogiy it i ofhamthe e ldoetrai desri qer b¥ i ddd atidiyeingerted
are shown in Fig. 4 and Fig. 5. Fig. 4 (a) shows a

in $hat eonhetrepriosdurid . i Snntiiapplated thettipo gonttdiomef3a of
body 21 and the valve elenent 13 15 of the delivery

thdd@lhge 2d agesnt Benedttetionid i Citarkd 18s thatessl Hispbbed on
content liquid 24 of the container body 21 remains in

thd NGin KO AI MRl Bedyn2lqand,Lhe geliverdp dewiscq wekhod) the
bei ng delivered through the outlet portion 11. Fig.

flogbg a %‘I‘%&gﬁ Bka{l?%q;efi%ﬁfﬁgﬁhgefobfgyir@c]efin&ﬂﬁfedaby the

ssur led thereto. I'n this state, 20 the val ve

1 G603 43 81 LUF RLNR VoS0 SIS, B0 oy oo o

ent I'tquid e upst ream
1t 3ot BrhaEREn O LRE0TH i YRR AN AEOBRUGSE ¥ s pion 1ever
of fa]g%gl%gtéﬁé?ﬁ{{:{ég = %?&égig%g%eé%%/g 1[23155] Ilg:ﬁl%ﬂ?%c(?)%;l%gtz ation)
T LR TR er el

Tl O LT L8 OIS L0 O B gy ovico

the delivery device does not receive the pressure of
of the praa?at%vetr%%pgg the container provided therewlth are
shown in Fig. 4 and Fig. 5. Fig. 4(a) shows a state where pressure
is not applied to the container body 21 and the {ralve element 13
of the delivery device closes the outlet orifice 12. As a result,
the content liquid 24 of the container body 21 remains in the
container body 21 and the delivery device without being delivered
through the outlet portion 11. Fig. 4(b) shows a state of the
container body 21 under a pressure applied thereto. Inthisstate,

the valve element 13 of the delivery device is under the pressure

of the content liquid 24 from the upstream side U and accordingly

"undergoing compressive deformation of the valve element 13, so

as to open the outlet orifice 12 thereby delivering the content

liguid 24 in the form of a drop 25.

Fig. 5(a) shows a state that follows the state shown in Fig.

EHGAIPY a8 20 March 2006 ‘
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el ement 13 restores the original shape

W t hout pressure, 5 thereby cl osing tthelefa%tongFl ﬁo%damh 2006
12 again. Fig. 5(b) shows a state that foll ows the

state showmn in Fig. 5 (a) . Inthis state, the

contai ner body 21 is restoré@g t he origi nal shape of

the state w thout pressure}” as the pressure on the

cont ai ner body 21 is renoved. In this state, since
4(the ﬁal .el epent 13 of the delivery device 10 c| oses
Bhe SoPtfFBe §2° REASIRRE &% téft spetapper body 21 is

contai ner body 21 solely through the vent hole 16. In
renggither 1 @HHEUiﬁEﬁFeoﬁHMQ%#h%@ﬁEV@ﬁﬁe@@@¢663Qéfj&h@ehévery
contai ner 20" provided therewith shown in Fig. 6, a
deVicriidgesi hpbrrecasve $her pypdedremt hbef 1 bgn pasyhgéhesvalve
that comunicates with the 15 outlet orifice 12. Asa

elem&wbb&easeprbsﬁhewmuhnnm%sh@¢@ofmhpmﬂaﬂﬁw1thoutpressure,
restrict the residual liquid fromentering the

theostbpidiessihadthe?dutl Batot Srcannectgdiho tivey d& (Biekhows a
device 10" , should the residual |iquid contam nated

stdye MHIOEHIABEMVE FHitle Ehownbackify. om(sﬂe el state,
orifice 12, as described previously.” 20 The first

théi%bh\t%&)ﬁe%é(é&ﬁ 29f 3 4 Q%s%%%ﬁﬁtt}&é%%%mgl@%ﬁ’é 59 tﬁ@state

for exanple, such that the valve elenents 13a and

w1ﬂ?&@t%§§§ h?@?lasq:qg St ﬁf&é‘x’?}:ﬁ?@éﬂth n’ékg:lodﬁ%ﬁ?gs §moved.

end 0 he va

In _ec)fﬂ%sg‘ﬂ 'i:lér oggﬂc%hﬁleo%lig’% Sgéﬂnéﬁ?ﬁ.%gfn?%%bﬁef l@érf‘?ﬂeVLCe

eI i very aevi ce or th

Clé{ er eo peci %ﬁlc%gftﬁr%% ag\éZt gﬁégfﬁfg f“gmcﬁf??%éqg%i% %Otrﬁé“mer
bogfe%feéeﬁgfg éﬁrJf@qg% Hown 'rgc 11?%& en |iqui

sure rom% &4m si de U the

\'élalgv e?:'lr?o ntre qrﬁ?tigh e} Gﬁd aggf éigflr@ctezl:?ndesxpﬂ\:/\g 1({1’ and a
container 20’ provided therewith shown in Fig. 6, a liquid filter
18 is provided on the flow passage 15 that communicates with the
outletorificel2. Asaconsequence, itismadepossible toprevent
or restrict the residual lliquid from entering the container body
21 that is connected to the delivery device 10’ ; should the residual
liquid contaminated by microorganism or dust flow back from the
outlet orifice 12, as described previously.

The first delivery device of the present inventionmay also
be, for example, such that the valve elements 13a and 13b have
sectional configurations shown in Fig. 7 and Fig. 8. That is,
distal end of the valve elements 13 exposed through the outlet

orifice 12 may be flat as in the delivery device 10a shown in Fig.

7, or the valve element 13b may have a recess 13c at the tip thereof
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conpressive deformation (and is therefgﬁajﬁgﬁ%nbgggiyhmﬂchzooé
to open the 5 outlet orifice 12) than the val ve

el enent without recess 13c (the valve elenents 13,
13a shown in Fig. 1 and Fig. 7, respectively) In
addition, the valve elenmentgi3b is I ess prone to such
a problem that the outlet orifice 12 is inadvertently
opened by a pressure fromoutside of the outl et
riy - ' e mr.e 10, adyant ageous. f or
as B9 ﬂHé’@ei:@Vcagf?i\?ﬁcEQ%b LRLG: TR E"?ioqt108 V\Yﬁg _pr%%Je%PFﬁasure

maki ng the ery operaﬁlon snoot’her a

: £ co Liver, vi ce and Cont ai ner ] .
s R 1ot S REe PR T i, Y0 veral peEE b having
i nvent.ion . conprises,, for, exanmple, an outlet portigon -

th%f%%f&%‘@r%%%% a9t 1P Fis ot eGmRaTeubikelvs hapendergo
havi ng, an outlet orifice 32 at the bottomthereof, a

CORRTRE THEp S@ TeEPaé 1eneid 133thregfyedne e tlHéedut £etopen the
portion 31, a valve seat 34 that is fitted from an

ouphth cadd izEdl 2 itd@rotheealolgt Béempuot tviidhodt aadesakes: (the
contact with the valve "elenent 33 on the upstream

vakyele lenmgindis 1Be 16 sbbworid ifde .3P ansl ROgdef,i medpasttikrely) .
downstream si de D, and avent hole 36 that conmunicates

In widdi ttiloe, f ey yrassageeRbnihi3thi b Sl ropéRd tal sach a problem
position in the wupstream side U of the valve el enent

th38 theacamlaitrotifies 137 sasna®homteritl FoPenld by a pressure
(sectional view and in Fig. 10 (expl oded sectionaF

fromemw)ts Pde ToE thi | @t PO tp Ot iTh GANSiaeis i@f the@efore more

menbers; an outlet Specification as at 20 March 2006

ad2nPosédes bosynBangd hate has] 18Pt (b 5@ 336N dnd
a linkage portion 31b that is disposed in the

prepsitbeg isace HA@f. the outlet portion body 3la and is

connected to the nmouth of the contai ner, because
[Second Delivery Device and Container]

Second deliverydevice 30 according to the present invention

comprises, for example, an outlet portion 31 having substantially

‘bottomed tubular shape having an outlet orifice 32 at the bottom

thereof, a ring-shaped valve element 33 disposed in the outlet
portion 31, a valve seat 34 that is fitted from an open end 31d
side of the outlet portion 31 and makes contact with the valve
element 33 on the upstream side U when the outlet orifice 32 is
definedas thedownstreamsideD, andaventhole 36 that communicates
with the flow passage 35 which is pfo_vided at a position in the

upstream side U of the valve element 33 via an air filter 37, as

‘shown in Fig. 9 (sectional view) and in Fig. 10 (exploded sectional

view) .

The outlet portion 31 consists of two members; an outlet
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it 1s necessary to install the air fil er.§7 in th
vent hole 36. 5 The outlet portion bod P
| i nkage nmenber 3l b are integrated using bondi ng neans
such as ultrasonic welding with the air filter 37
i nterposed by flange 31f (jgint 31c) thereof. In the
delivery device 30 shown in“¥ig. 9 and Fig. 10, the
integral assenbly of the outlet portion body 3la and
the valve__10 elenent 33 is constituted by joining the
PoLtion Rpdped avdiaid ey Ehemutdetipiifime J2ant aal gdrageportion
the inner surface 31e of the outlet portion body 3la,
31pdhakohh diendrediantive apsatrepingsidd U Shietipooritdrd portion
i ndicated with dashed lines with reference nuneral 36
bodwyn 3Riagand 1{ @)coraree beeht ohbhe snatte bEdt ivé tdonithe naixt, because
filter 37. 15 Fig. 11 (b) is a bottomview of the

it iint ageebsasgetdlinsehllinehe0at+ €ti 1Rt 3P DEHYE Bddr ade 36.
the valve el enent 33, wherein the outlet portion body

The3dat Das parthbaudyol Lakd Rheatind JRA S 318 ¥ BAL integrated
penetrates the bottom thereof. The outlet portion

us BRAY o343 nABYea I sﬁ@ﬁ@ul&?és?ﬁ?%eﬁﬁi ﬁ-dé%‘%\?%%\%nagilagilter

resin intdo a nold. The 20 outlet-portio a an

T T oy T st B Mo B BRE) on t he

orerug e 9,5 ohotles o SR8, 3L CEB gl 00, che

e i njec escrib h

in U P o R S Sne o PR ety W% BhrHoalve
el S5%ka FPRabThRE R B 0801 EhS008 S LG Ly - eLement

53 TN Al VoS, SLotenl 83,k o, SoLLl e ot Bhve e
poflidd Bodyet, BOLLLOD 1 Ll el Nery device 39, shown
indicated with dashed lines with reference numeral 36 in Fig. 11(a)
are vent holes covered with the air filter 37.

F‘ig. 11 {b) is a bottom view of the integral assembly of the
outlet portionbody 31la and the valve element 33, wherein theoutlet
poftion body 31la has a through hole (injection hole) 31g that
penetrates the bottom thereof. The outlet portion body 3la may
be formed, for example, by injecting a resin into a mold. The
outlet portion body 31la and the valve element 33 may be integrally
formed by replacing (or moving) the Iﬁold {movable mold} on the
open end side 31d of the outlet portion 31 (refer to Fig. 10) after
the injection described above, then injecting a thermoplastic
elastomer through the injectionhole 31gat the bottomof the outlet

portionbody 3la. The injectionhole 31g becomes unnecessary when

caéw& a3 & 20 March 2006
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val ve seat 34, that is fitted in the o ty
body 31a from 5 the upstream side U, ﬁgé&gca‘?@g Q{IZOMathOOG

body 34c, which has a flange 34d, and a val ve seat 34a
di sposed so as to block an opening on the opposite

- side of the flange 34d si deqyf the tubular body 34c,
as shown in the plan vieM/(a§ and the bottom view (b)
of Fig. 12. Portion denoted with reference nunber

he th a_ cavi 10 the r shaped, . .
m‘?@%e BOTHERE oStk B R rebuthirois 1acebgtoastidi insecting
th g% . Lerence numeral 34e denotes a %0|nt bet ween |
? &t dtu FRF OBy "e4RP R Plich 8 16181 A 9éatha et ley ppetion.
intvg{ally mol ded body shown in Fig. 11 (a) , the
val tSee Al veBY RV ECY i3ty SbRapeln Mdwevarand HilgrallPe the
element is not 15 |limted to a configuration that is
vakunisieniodd, i thathé scfitued drenhpaduitiateppirbhor lofdy Bda from
outl et portion body 3la (ring-shaped), and nmay have ‘
the s tr czonfsiigler Ht i bas 4 drueXanpbedy a$c shavict has g flange
13(a). In case the valve elenent has the
Jdgordridr abilee sBaMG4id dHiboskll (@) as o fh i Ppassagening on
(not shown) that 20 is fornmed between the val ve seat

the nppoivenyiasdt £ ﬁﬁe@ﬂléﬁ?e POrd 598e PON3daHubyr K1y 34c,
conpressive deformation of the valve el enent 33

as REEAARS nNEhE YR Lhal thataRd t%@%&@@&nmw Blj]eofaﬁ‘l\(ge 12.

element 33 has a ring shape (Fig. 11) . there ore,

Po SHEME dhoithe WY ¢ H808 Rk niiRYDE 348t er d&%éﬁ'gela%%‘&hdé Rdvity

to the widthof the flowpassage require

- of 48ld YamYy-d8MIeS vggfg @Il\lgrﬁ ﬁt“@f aldfi:}tgtltkn Ff W y&‘@age 35

Specification as at 2006 notes t

of - lﬂﬁlﬂdSUﬁ:{ ere‘?l %ﬁ%lftallet?,4%0rcltehggegogyaég:éltigggr:%égn the

denotes a ge of outl et portion

.tu%@]rép)bé@w@w afr@évehéexﬁélxpé’féé&@ s, used in a
elivery

In the integrally molded body shown in Fig. 11(a), the valve
element 33 has a ring shape. However, the valve element is not
limited to a configuration that is continuous in the

circumferential direction x of the outlet portion body 3la

_{ring-shaped), and may have such a cdnfiguration, for example,

as shown in Fig. 13{(a). 1In case the valve element has the

- configuration shown in Fig. 13(a), a flow passage (not shown) that

is formed between the valve seat (not shown) and the outlet portion
body 3la’ by the compressive deformation of the valve element 337
becomes narrower than that of the case where the valve element
33hasaringshape (Fig. 11). Therefore, shapeof thevalveelement
maybedeterminedaccordingtothe widthef the flowpassagerequired

by the delivery device. Reference numeral 3le’ in Fig. 13(a)
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devi ce that has the valve el enment 33" qf .1 sha

shown in Fig. 5 13 (a) . The flow pas?gaééﬁ%logfa@t%hzeo March 2006
val ve seat portion 34" may be provided in accordance
to the shape of valve elenment 33" "of the delivery
device shown in Fig. 13(a). {@ference numeral 34a' in
Fig. 13(b) denotes a val ve % at. The second delivery

device 30 is used.while being attached 10 to the
gqyth f the container y 41, for exanple, as _shown ,
denqregthe Aﬂf}e”s@&ﬁﬁe@ %? Otg@ PYELST Getacndped 3 lenand 311

g second del i very device of the present invention and
CRYLT Ghildiaie priovibge@utAeitemorianebod¥iodkdi n Fig .
15 and Fig . 16. Fig. 15(a) shows a state where :
pr es%ltﬁ-elngi shests appilivedseat tdoertdomt 34 nesedodly addelivery
and the valve elenment 33 shuts off between the flow

- depas Ade t3Baontideradividl eflepenti 33 ladyhe 3disarsd deowmdin Fig.

the passage 35 on the joint 31b side, thus shutting

13 o). t MaecODOW G Oaid i 3Bebveene the veukbet idi e 332 may be
and the container body 41. As a result, the. content

praviglid i4d aetotBandl €Nt NefagRody dh1vE€MIdSH 3BREsE the
contai ner body 41 and in the delivery device 30

de MiidOpid RAIJR0 sHEIHL VES @Lg}.hrl%t{%h Uhes putd gle E%g{?'r%'} 3%ar in

Fig. 15 (b) shows a stat’e of the container

Figihdes () e&sHHi& s aPRIF184 thexeto. In this state, the
val ve el enment 33 is under pressure of the liquid from

the ﬂi@%%@@ﬂﬁségfi\}éfg Feliedf 13»QV!sogégggﬁnaffeo%%i@n%ttached

accordi ngly under goes conpressi ve

Ifh¢at | 0 3 | t .
o SPRIMMEE PE R T LT fdL ok e 25 apgn 10

heg yalve seat 34a (nanely the valve elenment is
rel eased) so that the flow passage 35 on the outl et

por tge%&ocz(gog&gl%irggy %ggrtalg?.ons of the second deliverydevice
of the present invention and the container provided therewith are
showninFig. 1l5andFig.16. Fig. 15(a) shows astatewherepressure
is not applied to the container body 41 and the valve element 33
shuts off between the flow passage 35 on the outlet portion body
3la side and the passage 35 on the joint 31b side, thus shutting
off the communication between the outlet orifice 32 and the
container body 41. As a result, the content liquid 44 of the
containerbody 4l remains inthe containerbody 4l andinthedelivery
device 30 without being delivered through the outlet portion 31.
Fig. 15(b) shows a state of the container body 41 under pressure
appligd thereto. In this state, the valve element 33 is under
pressure of the liquid from the upstream side Uvia the flowpassage

35, and accordingly undergoes compressive deformation. As a
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fl ow passage 35 on the joint 31b side gggﬂﬁ%ﬁﬁ@%ﬁayﬁdjhmchgooﬁ

each other. 5 Thus the liquid 44 contai
contai ner body 41-is delivered fromthe outl et
portion 31 in the formof a drop 45. Fig. 16(a) shows
a state that follows the stgie shown in Fig. 15 (b)
wherein the pressure on the Tontai ner body 41 is
renoved. In this state, since the valve el enent 33 of
del i very device 10 does,not recejve the pressure :
red{find (LEGFa"RS, Lf 1 GAherD DBt Chsve oG GleBepes? and
original shape of the state without pressure t her eby
the V5divegSeRk ﬁ%épaﬁeéifﬂé}%éﬁvseh%lw% igl eebersed gegthat
the val ve seat 34a. Fig. 16(b) shows a state that
the il assagesBat en sHmuelitd ot gortdopalpody vibler siidet Rad the
container body 4l is restoring 15 the original shape
flof palss ageal & owi tho b iptesisuse dascotien prassuwi eh et beher .
contai ner body 41 is renoved. In this state, since the
Thwalthe kigubdtd433owiaited dal tivekyrndeinee wldses ihdelivered
fl ow passage 35, outside air enters the container

frdmndyhd losol €t Yod iuiighs it gy, e f¥e o36.a d@op AS.Shown
in Fig. 14 and Fig. 17, the plug 43 is inserted

slidebyy 16 d)hemeek a4319tet PRaEORL B HEE AL ftide Lhown in

shows a section of the container 40 in the state of

Fi@.ehBg_bl)‘§%'er‘@ﬁ'hlﬁfﬂ%sﬂré@ﬁ%e@r&%ﬁqe%ﬁy 485 removed.

cont ai ner 40 before bel ng unseal I'n the state

; i h LR R, AL ot

In R ey e SRS 3 55 AL R Shens A 1o fe Y
' 4 I S te,:Speqificati t

o8 HE 25RO ek eh O AL L R R AP, Bhemen

33 PP@&@&EeW {Qetglfic{:%e oﬁﬁl'?agfe tg?ttljles %{la.ocvei %giq:h%%tt %?:te’ssure,

i nner surface o pO!‘tI on . a res
thépgbyg%?ﬁ“?& Al ?3: e%fratnré:% %%ltk«v\é%%ytggv{rgfvg’ Oe]'.esment 33 and

the valve seat 34a. Fig. 16({(b) shows a state that follows the

ieve ry device

stateshowninFig. 16(a), whereinthe containerbody4lisrestoring
the original shape of the state without pressure as the pressure
on the container body 41 is removed. In this state, since the
vélve element 33 of the delivery device closes the flow passage
35, outside air enters the container body 41 solely through the
vent hole 36.

. As shown in Fig. 14 and Fig. 17, the plug 43 is inserted
slidably in the neck 42 of the container 40. Fig. 14 shows a section
of the container 40 in the state of being used, while Fig. 17 shows
a section of the container 40 before being unsealed. In the state
before being unsealed as shown in Fig. 17, the delivery device

30 is lightly inserted in the container body 41. 1In this state,
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interrupted by the flange 39 and the d
the plug 5 43, thereby enabling it to E&%g ?%ﬁbd%dm@h2006

liquid in the contai ner body 21 at a hlgh IeveI of
aseptic condition and prevent the deterioration
(oxi di zation) of the conte liquid in the container
from proceedi ng. The deliv devi ce 30 shown in Fig.
17 has a cap 46 screwed 10 onto a screw portion 31h

. of .the o | et portion body 31a, while onge S
dighad, 5960 40R PREChANBIUB AT dce 16 CORE A6 Hp T AEA Raghg, flange 39
p03|t|on t hat makes contact with the outlet orifice 32
thaft ishprevifed opdhis dmnsr. serfieectal yonyslar posbies 31.

the residual liquid 35 (refer to Fig. 16 (b) ) that
As reerwiavslt,n thiee fdowl peserigki 8¢ 82 ahetedelbSveonpleticr 30 is
the delivery operation, the residual liquid can be
intEmewgriteed biyr bire bel aggs Wyiplaned tHur dhgt 4 heemexBadelfi vkeeyplug
operation. Reference nuneral 46a denotes a thread

43 ,f ahredbynehBBlingelt W hac8ta®h the riaguibinl Bheéh€ontainer
delivery device 30 shown in Fig. 17, the open end 20

bodkplR 10fa 1t e 1Gi %t hleaeks otfhestéeﬁtchebﬁd%leﬁ Lhe Sﬁe{r&%Ythe

devi ce 30. a result, such a problemis prevented

detfd 108 QA5 té‘gl&‘f'zéf‘fon)sek\ﬁ%'etcéﬂ‘@éﬂ gﬁlaﬁﬁ ﬂﬂé‘@of?{alner

t he content l'1quid of the container 41 gradual 'y
£réY 3Ry 4onugh the air filter 37, resultlng in
varlatlon ‘the pH value of the content liquid. 25

o RN BL M S OB p LA T8 il gorevea
ont_acﬂ% gcc}:{eweé%gﬁ%l %g g.aﬂ\éeo &%S/g::%htg%conf It%t?r a&a %\xngia, while
a éﬂéhgé“i7°9”p&£§SSSeé'Qﬁ'éhe inner surface of the cap 46 at a
position that makes contact with the outletorifice 32 of the outlet
portion 31. Since the sponge 47 absorbs the residual liquid 357
(refer to Fig. 16(b}) that remains in the outlet orifice 32 after
completing the delivery operation, the residual liquid can be
preventedfrombeingsuppliedduringthenextdeliveryoperation.
Reference numeral 46a denotes a thread formed on the inner surface
of the cap 46,

In the delivery device 30 shown in Fig. 17, the open end

46b of the cap blocks the vent hole 36 of the delivery device 30.

As a result, such a problem is prevented from occurring as the

solvent {water) or the like of the content liquid of the container
body 41 gradually evaporates through the air filter 37, resulting
in variation of the pH value of the content liquid.

The second delivery device is not limited to that described
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| oses the outlet, orifice 52 _an
hofeqdp

to the delivery device 30 shown in Figg.9,~an outl
portion 31 5 having substantially bot §8%%Cﬁhﬁﬁl% 3&0 March 2006
shape that has an outlet orifice 32 at the bottom
thereof, a ring-shaped val ve elenment 33" disposed in
the outlet portion 31, a valve seat portion 34 that
is fitted froman open end 37 de of the outl et portion
31 and makes contact with the valve elenment 33" on
the upstream si de-U when 10 the outlet orifice 32 is
abefet iansht o1t kgaphAst hadnMaTeesTh & vontioNspéige aRashown
communi cates with the fl ow passage 35 via the air
infFigerl®7 and a liquid filter 38 that is disposed in
the upstream U of the valve seat portion 34 and
covelrise tiaeifépwdpassadd ' SShowd ha Fdel.i Metcymplevs e, 3dmisarly
the sane as the delivery device 10 shown 15 in Fig. 9

to eteeple ltikRirysRapecef 30 henodl e elignent 34 Anrd.aharetabn 31

the outlet portion 31 that houses the fornmer near the

ha@hd urdd {1 132 b%rt‘i‘:foﬁtietif ehBak ai‘ngh%ﬁg [’irkﬁﬂr" 'é‘%sf st Blit1et

38 is provided in the ow passage 35.

or H:é/ %@y%@éﬂecgafegm%zﬁée p{ éslgjgx%g—lmnl{ag)é@lvgygéyelement 337

device 50 according to t went1 on
: L ses, .f I l et : ti 1 havi
s RIREASF 1 CouYATPLE e PRCHE | & WRTEL 00, B 00 54 e
. t.l et ifi 52 at_th t th f val
5 Jiret 2Ean At aBer St G b TR BPEAF STt Bpadapd makes
' tl et t.i 1 fl : 55 that .
cobBamb Ak S e 0 hathit b3Y BRTRRLGESy iy when
the g Alapen 3600 845 AreBRCI b EndoUpSEFedinSiafe Dy, 2 vent
d_when forced_by the ,
-t o A GHh §h & 1Fbs theamt S B2 85 dfinde rgoesthe alr

_fxgansive def ormati on_and ogens the outlet orifice 52,
filter 37 and a liquid filter 38 that is disposed in the upstream

U of the valve seat portion 34 and covers the flow passage 35.

‘The delivery device 30 is the same as the delivery device 10 shown

in Fig. 9 except that shape of the valve element 31 and shape of
the outlet portion 31 that houses the former near the outlet orifice

32 are different and the liquid filter 38 is provided in the flow

passage 35.

[Third Delivery Device and Container)

Third delivery device 50 according to the present invention
comprises, for example, an outlet portion 51 having substantially
bottomed tubular shape that has an outlet orifice 52 at the bottom
thereof, avalve element 53made of an elasticmaterial and disposed
in an outlet portion 51 (a flow passage 55 that communicates with

the outlet orifice 52) that when there isno liquidpressure exerted
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and a vent hole 56 that communicates Wwg I
passage 55 which 5 is provided at a posﬁ’tg(lﬁcglga%cIl ﬁ{zOMarchZOOG
upstream side U of the valve element 53 via an air

filter 57 as shown in Fig. 19 (sectional view and

Fig. 20 (expl oded sectional,yiew). The outlet portion

51 conprises-two nenbers; é#‘outlet portion body 51la

that has the outlet orifice 52 and a |inkage portion

10 51 tha |s d| osed jn the upstream side

Chei R ra& PEnUBSEEOaR 55t Urs CoRsotea PBtiLﬁE %hfhae 52

the container, because it is necessary to instal

of
ang el FOTPPadTy Ghel bl TRB\RIRSHE1e0 FEOR TR aingiieam Side U,

ortion body 51a and the |inkage portion 51b are

ungengpsaesdansing dointingg: iwaasdsupmashel euasshiogifice 52,

welding wwth 15 the air filter 57 interposed by a

and barge: Bdle (Goothat sbomunientel. witf ghe Xlldwspasphga 55 which

view of the outlet portion body 5l1a (viewed fromthe

is ppstrieatasi dipob) tioAd nshriowipsbrédh S ideanbiGhedva IvdlgBement

(valve seat) 52b for engaging with the projection of

53 tfie ¥al yer o H387 hs Mo dedreg.the batdiommfl thew) and

outlet portion body 5la of the 20 substantially

Fid U afe:aReq \@e kR8s 8@w3re provided at

predeterm ned intervals in the flange 51f (joint 51c)

For pHdh Al lding, 418 Jdrf a8 grlts @g:bm{e Erﬁgkgﬁ Butlet

pair wth the outlet portio

pofﬁiéﬁﬁéd?gl%rtﬁ\dtnﬁgxé‘lthg%dﬂ etthc?rJ;/ﬁrge 5?%&8% f?nfégge portlon

order to achieve aseptic entry o

I
S ORI @%t%gbghglg%sggvgﬁérbe&%ﬁ
val.v
oo e R Biestiea £8P A1 EnEPEcTo L Mgy pecause
1til:l,lsgrrpet€%§§§ f/tt%cslagﬁé:ﬁlﬂ B%t qfqlg:%)r § OWI n eavgrqgl%]ie 56.
The outlet portion body 5la and the linkage portion 51b are

integrated using bonding means such as ultrasonic welding with

the air filter 57 interposed by a flange 51f (joint 51c) thereof.

Fig. 21 is aplan viewof the outl"et portion body 5la (viewed

fromtheupstreamsideU). Asshowninthisdrawing,aridge(vaive
seat) 52b for engaging with the projection of the valve body 53a
is provided on the bottom of the ocutlet portion body 5la of the
substantially tubular shape. Vent holes 56 are provided at
predetermined intervals in the flange 51f (joint 51c) for
installing the linkage portion 51b that makes apairwith the outlet
portion body 51a, and the air filters 57 are installed in the vent

holes 56 in order to achieve aseptic entry of air.

Fig. 22 shows the valve element 53 and a linkage with the
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downstream side D) . As shown in this g
val ve el ement support nember 54 that
the valve elenent 53 in the outlet portlon body 51a
has a tubul ar nmenber 54a, a | ocking nenber 54b that is
di sposed on the bottom of Qﬁp former and | ocks the
val ve el enent 53, and a flange 54c that is disposed at
the - open end on the opp05|te S|de and engages the

ortion bod a
val¥d e PhnBl o BhorSehenite it 5 F SRS e ieet iaﬁﬂ%tf (@)
nt , support, nenber 54 and is then fitted into
of e uiRg 50O oF LengLeuinar o T rrabayoB tae g Erean
. case the valve elenent 53 is nmade of an elastic
Sideafléri and (B tshewies at hethopl Bsew dherepdr tyieyadnhizem the
t her nopl asti c el astoner), the val ve el enent 53 and
downisd neainv eidé dient Asuppowt inefrbes Svawmyy, Bdef vahed element
integrally by nmulticolor nolding or insert nolding.
supturs meakes B hethainufaclsede tof pl bee thie vaiilver sleneat 53 in
sinple way. In case the valve eléenent 53 is made of
theanuellast perthberbEdy t91af Has BOtuRBPldheldmRiasiya; antlocking
nol di ng technol ogy such as injection nolding cannot

‘merifereBRboyets ith@i¥pb¥eq eliEWRRtLEBt GG it BRe VIR M T and locks

. element support nenber 5.4 may be forned integrally,

thd a1 kGenkY 531, N3RAL & NE1 ING VAl Ve 1Rle %nhlggeegat at the
menber 54 in an |nject|on nold and then injecting the

opdRbBl &) the gphdsibg éﬁ%evﬁnﬁlc%gﬁ% %%heﬁlﬁf‘eé lE)%rthI’l body

enbodi nent shown in Fig. 19 enent

s1opecification as at 20 March 2006 40 conprises a valve
body 53a that serves as a valve shaft, a prof ection

ggg PESE% owﬁ&%‘ PR S?Lg t% FHGe 2|t gtﬂ%avtéﬁ e @igﬁ?f&a%ﬁ%éocked

a an Ves as nd a

in tgi‘?et v%ri%ggie}aggtvghi%ort menber 54 and is then fitted into

the inner surface 5le of the ocutlet portion body 5la.
In case the valve element 53 is made of an elastic material
that has thermoplasticproperty {suchas thermoplasticelastonmer),

the valve element 53 and the valve element support member 54 may

.be formed integrallybymulticolor molding or insertmolding. This

makes the manufacture of the two members in a simple way. In case

" the valve element 53 is made of an elastic material that is not

thermoplastic and molding technology such as injection molding
cannot be employed, the valve element 53 and the valve element
support member 54 may be formed integrally, for example, by

inserting the valve element support member 54 in an injection mold
and then injecting the material to mold the valve element 53.

In the embodiment shown in Fig. 19, the valve element 53

Ebgmntabﬁ 20 March 2006
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body 53a and the val ve el enent support ngﬁ .
el asti cnenber shown in Fig. 19 and Figs %%ﬁn%%;TEUBdeIZOOG

obtai ned, for exanple as shown in Fig. 23, by
inserting the valve elenent support nmenber 54 havi ng
the valve elenent 53 into the open end of the outl et
portion body 51a (refer t 0 4%f erence 51d of Fig. 20)
so as to place the projection 53b of the val ve body
53a on 10 the ridge 52b that is formed on the inner
complsesonvai ve hedylvha tipulssageesrstdiea bie Fhefpertiiaiection
52, then applying a strong pressure of liquid or air
534 thatt he dipgioseanati e Uisndf sthaivadvehel gprajtedoidon53a and
53b of the valve body toward the outlet orifice 52
sersiade asThevilvethatel,i wewly adevange S583d¢ Thatednwhigke bréngalve
attached 15 to the nouth of the container body 61,
bodwrsxrxan eheayashewalibftenki Guppdrt THemsent ai ner 60
shown in Fig. 24 has a plug 63 nounted in a neck 62 of

t he 9 pd 18 - BAe SdnowE SUEAGE, ©F azﬁ&bw?% ct%%%é‘éfa{?%ned,

of the second delivery device ™ of the presen

ol BUGAION SLLIE 50%48) % PEY AGE D 1,338 oZlnnt
corfhgl e GUIBLE BIORSYI By ol s VR BHehD A2 AMBen enc

the valve el e

[ h ' ' b he, fl .
ot ST LBRCSOMALSELL2 BEI B, LG L, 955800 .

) th t i d f th | t. .53, th ‘
2011k (ong CoPH Ehe 28 REAMERT LT oo ok vidte o oo beriy 532 on

ori.f'cehsééb nd . the container body, Specification as at
; S , i“qui
£S5 g 21 16170A8°Y PSRt IHRE cltkier2d Cquithe flow
64 of the cont%%ner boq§é61 remai ns in the container '
pa 8T BT AUt eheP el TR A (dEDFRART Y A% RGiftT ART RFeSsure
gelivgred t hrough the outlet portion 51. Fig. 25(b) . ,
of liquldor air from the upstream side U and sliding the projection
53b of the valve body toward the outlet orifice 52 side.

The first delivery device 50 is used while being attached
to the mouth of the container body 61, for example, as shown in
Fig. 24. The container 60 shown in Fig. 24 has a plug 63 mounted
in a neck 62 of .the container body 61.

Sequenceofdeliveryoperationsof theseconddeliverydevice
of the present invention and the container provided with the same
are shown in Fig. 25 and Fig. 26. Fig. 25(a) shows a state where
pressure is not applied to the container body 61. In this state,
the valve element 53 interrupts the communicationbetween the flow
passage 55 1n the outlet orifice 52 and the flow passage 55 on

the upstream side of the valve element 53, thus shutting off the

communication between the outlet orifice 52 and the container body
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shows a state of the container body 6lg ?ggg&ﬂ@nastON%Km2006
pressure applied 5 thereto. In this sta t he val ve

el enent 53 is under pressure of the liquid fromthe
upstream side. U via the flow passage 55, and
accordi ngly under goi ng equgﬁlve def ormati on toward
the outlet orifice 52 side.” As a result, the
projection 53b of the valve body 53a and t he ridge

52h _formed an the inn 52 10 outl. et
‘_“1 po?‘ts P e s CAREen i wnith o ﬂtrﬁlessw a&nﬁﬁebody 61
UId 34 contai ned in the container body
ber GRAPERALNBHIPAY GorihAnsih Pnd?h’e"?’éi’rﬁi%‘fl%e 50
drop 65 Fig. 26(a) shows a state that follows the
Wl@t@&%tebgh%mealﬁvewﬁg thapydl) the ksl et portid opr bs ufd ol S (b
. the contai ner body 61 is rennved 15 In this state,
shayiee sthsevaf vihe andatingd bbdyhel deldererypdessueedapslied
not receive the pressure of the content liquid 64, the
tharadte @Ehenkbht SBatresttheesalke olémémalssHapandbrt beessure
state without pressure thereby closing the clearance =
of ienweenutibe £ yah vieh€lgystite am3 saad Utwiks i€ 1920pabkgge 55,
26(b) shows a state that follows the state 20 shown in

andrh geo28{ 8y 1y whaeeybihhexpankakaele ey tednitouW0% ©Hd Bitlet

the original shape of the state without pressure as

orifedreLssUR . ORst her£optial N&le %ﬁe@:l‘o% rS@;ED}'S%dthlanvalve
this state, since the valve el enent 53 of th

bodle | IL I AGHLE 16l €8t P@rtﬂe@ ﬁﬁ%%ne@w%tllt B&a of the

position of the ridge 52b et portion,

-Vou@}gtg bde+28naks nc%ﬁ’]ﬁ%[r(ﬁc%xgg V%P“Htl ARG o Pedy &1 1?1‘?%\8 t?\%e 1ﬁqu1d

t hrough the ve peC| icatron as at

64 %Qgﬁaéaeés(ﬁ%g%d irﬂar ég?@cEEQﬁzel%TZ?eI{]eQ?fPBMQ:Tﬁe?outlet

IS Inserte Int e contal ner

f is simlar to that of
J?ﬂle cgft alwnggrﬂﬁgkoqﬁm CLﬁms pro %’%d

Fig. 26(a) shows a state that follows the state shown in
Fig. 25 (b), whereinthepressureonthecontainerbody 61 is rémoved.
In this state, since the valve element 53 of the delivery device
does not receive the pressure of the content liquid 64, the valve
element 53 restores theoriginal shape of the statewithout pressure
thereby closing the clearance between the valve element 53 and
the ridge 52b. Fig. 26(b) shows a state that follows the state
shown in Fig. 26(a), wherein the container body 61 is restoring
the original shape of the state without pressure as the pressure
on the container body 61 is removed. In this state, since the
valve element 53 of the delivery device closes the flow passage
55 at the position of the ridge 52b of the outlet portion, ocutside

air enters the container body 61 solely through the vent hole 56.
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with the second delivery device 30. Fig. 24 shows

section of 5 the container 60 in the sgB?céﬁiﬂ?IOBéli; ﬁgZOMarChZO%

used, while Fig. 27 -shows a section of the container

60 before being unsealed. In Fig. 27, reference

nunmeral 63a shows distal end of the plug 63, and

reference nunmeral 59 shows?3 he fl ange provided on the

i nner surface of the outlet portion 51. 10 The

del i very device 51 shown in Fig. 27 has a cap 66

scr dedhopit draFppoj d¢tamg Poytidh Fie elughé3obs| epserted

portion body 5l1a, while a sponge 67 is disposed on
slidablinnertsanfade 6dfof bhecapnBéintr &0 .poSheibmathain of the

makes contact with the outlet orifice 52 of the outl et

plypop2d as 5iniThe operthamnd 66heotohbeisap 40 atles tibeprovided

vent hole 56. 15 The sponge 67 and the open end 66b

witeXhiHY kelcb@asHBl i aer{uncti @ 3¢ 0 that P4tdened Rt de@ion of
40 that is provided with the second delivery device

th@%on@%fﬁfe%n%g PynB{al+66a deno, o%ﬁ?%%stetaf e@ﬂligaﬁ‘lés 27 shows

formed on the 1 nner surface e cap 66. [Fourth

as ItlY_)?lr Eﬁ‘}/é &8 @an&q‘%(ﬂbg%grezg fﬁ#%@e@%leldveri'n Fig. 27,

evi ce accor I ng resen vent

re p%%%ﬁ%eﬁﬁgvﬁ%%%ul 25 .h%f oo Fb%iﬁ%&%& u??l%ge%terence
nufafE gl BhobRr o° s or oA WRSRIERe of the

terial, that en there i.s no liquid pressure exerted
Ouéﬁ%?rﬁﬁ%ﬁﬁl?r%ﬁrthe upstream side U, closes the outl et

orifjce eC|f|cat| s at 20 Nhrc 006 43 f%%ﬁl . 4
the &e $VBE i AV hTE Bt SROFEIBhF3S - st IRaIE SaBoRt HSEeWe
a, val ve seat 74, and when there

On*r? &RW%%%%H%PPFGﬁPPh%l%‘Bgttrbé‘a‘Pﬁlt%?EBIOGUBHdDé?dgVoé%a' while

ansi ve deformation so as to open an outl et
a sp nge 67 is disposed on the inner surface of the cap 66 at a

position that makes contactwith the outlet orifice 52 of theoutlet
portion 51. The open end 66b of the cap blocks the vent hole 56.
The sponge 67 and the open end 66b exhibit the similar function
to that o the container 40 that is provided with the second delivery
device 30. Reference numeral 66a denotes a thread that is formed
on the inner surface of the cap 66.

[Fourth Delivery Device and Container]

Fourth deliverydevice 70 according to the present invention
comprises, for example as shown in Fig. 28, an outlet portion 71
having substantially bottomed tubular shape that has an outlet
orifice 72 at the bottom thereof, a valve element 73 made of an
elastic material that when there is f.o liquid pressure exerted

thereon from the upstream side U, closes the outlet orifice 72
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orifice 72, and a vent hole 76 that co tes
the flow 5 passage which is provided t%m%@%o{’laﬁﬁt#%’lamhm%

the upstream of a valve elenent 73 via an air filter

77. The outlet portion 71 conprises two nenbers; an

outlet portion body 7la that has the outlet orifice

72 and a |inkage portion 7B that is disposed in the
upstream side U of the outlet portion. 10 body 7la and

is connected to the mouth of the container, because

fram the metesdarof tbei osthet piotrd iginr 71 idricemakesi ponbhact with

vent hole 76, simlarly to the first delivery device

a vabsesehed dabovewhdmehont ligta 1 ppuid phne bedye Ttamaine Ut ream

- linkage portion 71b are integrated using bonding
sideansusdehgass WbigasONt< degbeinBdion §8 ddhaabbehi A efutlet
77 15 being interposed by a flange 71f (joint 71c).

oriffite 29,(3hd 8 BeRPtAOM VWt tf:'&ﬁmﬁﬁtlbgﬁ:eﬁoﬁltﬂnthe flow
body 71a (viewed fromthe downstream side D), and -

: pas(@geordhﬁgﬁ J?&! g%%@gga tlgﬁe ou%jlf@ﬂﬁ{ 1}11' ong%@gsgh}o@ﬂ a valve

I nes A- por
[ t lLe and air fllters 20 77
-el&heq{ﬁj 734 thah eiq: fqgl m%l 2? ‘to those shown in Fig.

th fI 711 t 71c) that d t
hsrily i an%@é%? | oﬁlr‘]‘pﬂﬁg%h%ﬂf“gn’ﬂlﬁiggggpa?? outlet

o S i e S e 1 B Pl dSooreson

71‘t 3 case, of the container 60 that is_ provided w

B kdatni & Firqsrg ¢ Pse dov 5@&5@51%&% i .%WJ% gprtion
Ol\/larch 2006 44 As shown in qugF to Fig. 29, the

boqyg'\é epenthicornaated §poklr mg %@ﬁt%% %qtﬁn@@trh bReause
guter surface of the bottom of the outl et Bortl

1t gSapereasnayi by awbeddnthalair Fédtemed? tidbihgr vamagwle 76,

or
similarlytothe first deliverydevicedescribedabove. Theoutlet

portion body 71la and the linkage portién 71b are integrated using
bonding means such as ultrasonic welding, with the air filter 77
being interposed by a flange 71f (joint 71lc).

Fig. 29(a) is a bottom view of the outlet portion body 71la
(viewed from the downstream side D), and (b) of the drawing is
a sectional view taken along lines A-A of Fig. 28. The outlet
portion body 71a has a plurality of vent holes 76 and air filters
77 that £ill the holes, similar to those shown in Fig. 21, in the
flange 71f {(joint 71c) that is used to install the linkage portion
71b that makes a pair with the outlet portion body 71la. Functions
of the air filters 77 and the vent holes 76 are similar to the

case of the container 60 that is provided with the third delivery

device 50.
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at the bottom thereof, and the bott om % ace
surface) of the valve seat 74 that deflnes the flow
passage 75 at the bottom of the outlet portion body
7l1a and closes the outlet pprtion. The val ve el enent
73 is preferably forned frohian elastic nateri al
havi ng thernoplasticity integrally with the outl et
porti on body 7la 10, the outer surface of the .
out?‘@tqﬁaﬁﬁﬁ Eogf EAkighal et oel fanfaiyis disposed
Integral form ng nmakes the manufacturing process for

in FH@’C@@FW&beaégufé@ rotsrnpliciaceTné ?ttmgpﬁte@mﬁ/éh? outlet

device 70 is used while being attached to the nouth

substantially bow |ike shape having a@ &ﬁwn%ga{idfﬁmch2006

- Porgriarhodynt bi rerv el ypuds tahon aék sinpd ef omexd Shibwd airnshape or

Fig. 30(a). The container 80 shown in Fig. 30(a) has

sulmat anrinier] It gy 8Bi be eahiage dhavi ngenko 821 of otrhéiceatadihedsot tom
body 81. The function of the plug 83 is simlar to

- thdreif ,0dntiheh« bt abhesuAhddgbukt s rpfoviOes) o tie Wheve seat

second delivery device 30 or that of the container 60

74 thatt befphevi €rd Middh dhedd nd del iyemsdei e¢ Ble S@tlet
Sequence of delivery operations of the delivery device

poncf iod BSdg rB%e8hd 'c'l\é%%ts' ﬂﬁ‘e ang lEE%&OJEcﬁi ne"rh@rv%"i'v%egl ement

therew t are shown in Fig. 30 .

73 (laS) _ grn}'é%erﬁoﬁl{ lérlgstlls: gﬁ:egﬁ?gll ﬁgviﬂg

t he contalne I'n t is state, the valve

,th&l t%;%&}‘tﬁﬁ a%*i?t {1 oW BAS3398 o L5 thi&? b°é5§ ®a on

I'ng o he “Communi ca

thepgjﬁ%:%%g Fg%aggt ]mS.R%%' é&fﬂdﬁ o Zth/@r 'Cg] made of

out et or rice 7 n ai ner bod
t he cont ent qU|d f
it ndr kg s o FARRF R FRE i Memtaler Bhuprgpess for
theanc{jel1vetrhy('e cgei;lr'llcveer'yo dsei\{rclt CL 7.0 Wit hOUt bei ng
The fourth delivery device 70 is used while being attached

to the mouth of the container body 81, for example, as shown in

Fig. 30(a). The container 80 shown in Fig. 30(a) has an inner

plug 83 provided in neck 82 of the container body 81. The function

6f fhe plug 83 is similarrto that of the container 40 that _is provided
with the second delivery device 30 or that of the container 60
that is provided with the third delivery device 50,

Sequence of delivery operations of the delivery device of
the present invention and the container provided therewith are
showninFig. 30andFig. 31. Fig.30(a)-showsastatewherepressure
is not applied to the container body 81. in this state, the valve
element 73 shuts off the flow passage 75 in the outlet orifice

72, thus shutting off the communication between the outside of
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delivered through the outlet portion 7

 Fhg.. 30 e e
shows a state 5 of the contai ner body égeﬂﬁggpngsgPQOLmnch2006

pressure applied thereto. In this state, the valve
el ement 73 is under pressure of the liquid applied
fromthe upstreamside U vgﬁ%the fl ow passage 75, and
accordi ngly undergoi ng exp ive deformation toward
the outlet orifice 72 side. As a result, a flow

assage is formed between 10 the val ve elenent 73 and
th@f [GI&Ity @TdEarepdRt pbd Ve eentigiaen bedy Baui g result,
contained in the container body 81 is delivered from
the mendipntetl igpidi 84 2L ithet hentoinenfbadydrdp BSnaimg.in the
31(a) shows a state that follows the state shown in

corRiggne30(Hody, Sihenel dnt hhepredsueeyodethee codtwl lesut being
body 81 is renoved. 15 In this state, since the valve

de kelvarmnt tHBoedh tthe sletivepyrdevhcr doesgNdo BCshies thetate
pressure of the liquid 84, the valve element 73

of resd Q;fo@ﬁ:atﬂﬂ%robbayngh ghape Ofpide Blate WildiP¥hereto. 1In
pressure thereby “closing the cl earance between the

thivalsq el eﬁﬁé‘tvgﬁr@%? H%%tv'?{‘i Vs uHaak éﬁ s:js:u c?’fl t(qQ) liquid

shows a state that ows the state

aptd &l - £ MR | %{Ftr%%‘iht ;e Qrg)é B %15%3%8@59?#5‘@ and

ori gl nal shape the state w thout pressur

bod d.
e OSEONS, BB IES T UG JECle B LSTRAS P b

| the fI 75 bet .
or SN 30na TR VALVE okt LYAN I OB COBBR PBRYooR

ndy A ERASREN 1 AC-hau (el RoR oS RO 6EoREl b SGBac the

. hol 76 Del d 70 Fi.g. 3
1A HR EP G onEReoFoR FELRER A vt feddyezad Trom

th(l. no&t e(?t tphoertvlac;!n\/e?f‘ lellenrretrilte Ifsorrxrua%f a drop B5.

Fig. 31(a) shows a state that follows the state shown in
Fig.30(b}, whereinthepressureonthe containerbody 8l is removed.
In this state, since the valve element 73 of the delivery device
does not receive the pressure of the liquid 84, the valve element
13 restorestheoriginal shapeof the statewithout pressure thereby
closing the clearance between the valve element 73 and the valve
seat 74. Fig. 31(b) shows a state that follows the state shown
in Fig. 31(a), wherein the container body 81 is restoring the
original shape of the state without pressure as the pressure on
the container body 81 is removed. In this state, since the valve
element 73 of the deliverydevicecloses the flowpassage 75between

the valve element 73 and the valve seat 74 of the ocutlet portion

7la, outside air enters the container body 81 solely through the
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of an elastic material that has thernog @ﬁﬁbaﬁlonasatZOMarchZOOcS

property, the valve 5 elenent 73 and th et

portion body 7la may be integrally forned, simlarly

to the delivery device 70 shown in Fig. 28. The valve

el ement 73 may be fornmed fr an elastic materia

other than thernoplastic elastomer, such as rubber

t hat is not thernoplastic, as long as the material is
verlpt i and easily undergoes bending 10. deformation by
Iqu|Japressure In case the valve elenent is made of

Stjc terial,that is not_.therpgoplastic and
theﬁgﬁﬁﬁgry ?Hfﬁ%'y}cﬁh8wag§néﬁéh gg%ﬁhﬁ@@?&@ﬁ-embOdlment
fgggd# g annot, be enpl oyed, the valve elenment 73" may

© PRr bR sied iperwedavife- ol 685pAE BALVBRIeTERE 1s made
and t he valve seat 74 (and tubul ar body 74a) and

of ghsptaweiaBatrring hat basgdreimmplastds propaety, the valve
enbodi nent shown in Fig. 32, for exanple. The

ElQR#WW@BﬁmiﬁhQQHVDEtQDGWnonmdaKﬂlaﬁaykaﬂnmégmalkyfhemed
delivery device 70 shown in Fig. 28 except that the

simitdsty or thene biotyr 7 Ba'viard7 0 hehowal Ve Eieexd. 73he valve
are different. 20 [Fifth Delivery Device and

el Goattai TiermjayFidd fotelddvempndew eaa8@iacsardiriaglt gthhe than
" present invention conprises, for exanple as shown in

théimpp Bdst i sUBSt @+ AklivhlRed Hopeer thibulsao®O¥hkehoplastic,
. portion 91 that has a hole 91d at the bottomthereof,

as aloted & eheMRAte93at hak %ﬁﬁal@t sibp tantiingl lu}ﬁdergoes bending
ri ng-shaped val ve body 25 93b and a substantially

deféRgaisiHPeY Ty dc/)\%Has RRFLi o933 Mh%hva'sp@é: ' fl'e?n@hltofs made

as at 20 rch 20 47 continues With the forner and

of i &n NS U TRE RY afi i %hﬁg iQené/@lﬁ\A’lgﬁ % 230 6‘\@1& Reerefore

outlet portion 91 with the thin ortion

mo Pei K\ t%%ﬁ%%@@ ayNEough £ Bgyhak 8.3 ]n%ltcﬁntghgaﬁﬂgﬁ' eﬁlfployed,

t he out

the valve element 73’ may be interposed between the outlet portion
body 71la’ and the valve seat 74 (and tubular body 74a) and disposed
in the outlet portion 71 as in the embodiment shown in Fig. 32,
for example.

The delivery device 70’ shown in Fig. 32 is similar to the
delivery device 70 shown in Fig. 28 except that the outlet portion
body 71a’ and the valve element 73’ are different.

[Fifth Delivery Device and Container]

Fifth delivery device 90 accordihg to the present invention
comprises, forexample as shown inFig. 33, asubstantiallybottomed
tubular outlet portion 91 that has a hole 91d atf the bottom thereof,
a valve element 93 that has a substantially ring-shaped valve body

93b and a substantially ring-shaped thin wall portion 93a which
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portion 91, a valve el enent support negber.94a of

cylindrical shape 5 that is disposed i gtﬁ?cﬁgca ]lﬁflla%fitzo March 2006

portion 91 and delimts the outlet orifice 92

together with the valve elenment 93, and a vent hole

96 that communicates with the flow passage .95 which

is provided at a position‘fh t he -upstream U of the

valve elenment 93 via an air filter 97. 10 The outl et

orifice 92 is normally closed by the thin wal
corggmuiesnw9Bh tdfe floemeal aed dlerons td8ubed, bwwax ipgesbarelve

of the liquid is applied to the valve el enent 93 from
bodyh@3bpsh ridamovitd ethpott bwn JPasdapetBs, thie wallilnpwation 93a

portion 93a undergoes expansive deformation so as to
beitiLakeoaeal ERrange el WRAR the thi thavadt LA b@NthdSoutlet

93a and the val ve el enent support nenber 94a, thereby

poﬁ%ﬂdﬂ@l'ﬁ%aﬂdg%P@Héﬁ@%ubb%%k%@ﬂHéWQ@aB@%jﬁfﬁ%ﬁﬁ%ﬂshape
I'n the enbodi ment shown in Fig. 33, the val've el enent

f
th%%%f!%-n%@%?do 2 38 H0F AR ﬁ?k?'%‘gﬁ ARG, e et
£X: h_t 91d t
or B i pé‘-%{e. “fgﬁ"*ﬁsl‘isl‘%.%l"%%ﬁ 3 %3?%&%%2 hole
I 94c¢ t t.ubu nmber th t
96 e COBPARLAELe JEort AP DRA SSRGS T ks Sofpovided
ot ?q?q“q‘f’? o b Dot P on Rl e SHEREY PR ¥ via e
|s good enough that the valve body 93b has 25 the
enough to be integrally fornmed on the inner
surface Speci fication as at 20 March 2006 48 of the
out I8t® PEEENOBsEYCO122 TFh&oda e sépﬁﬁénblglthe thin wall

conprises two nmenbers; the outlet portionbody 91a
POXAD A48 ahEhovelae oreneiied3 2 Wndher Pﬁﬁagérﬁm Fop Liquid

is applied to the valve element 93 from the upstream via the flow

passage 95, the thin wall portion 93a undergoes expansive
deformationsoas tocreateaclearancebetweenthethinwall portion

93a and the valve element support member 94a, thereby delivering

the content liquid through the clearance.

In the embodiment shown in Fig. 33, the valve element 83
is fixed on the inner surface of the outlet portion body 91a with
the thin wall portion 93a being exposed through the hole 91d of
the outlet portion 91 (outlet portion body %la). In Fig. 33,
reference numeral 94¢ denotes a tubular member that holds the valve
element support member 94a and the flange 94b so as to fasten the
valve element support member 94 in the outlet portion 91 (outlet
portion body 91a). It is good enough that the valve body 93b has

the thickness enough to be integrally formed on the inner surface
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91b that is disposed in the upstream sig
outlet portion 5 body 91a and is connec
nmout h of the container, because it is necessary to
install the air filter 97 in the vent hole 96. The
outl et portion body 91a and, ¢4 he |inkage portion 91b
are integrated using bonditig neans such as ultrasonic
welding with the air filter 97 interposed by the

j4Qi nt he fifth | ivery device 90 is used
Of\&%ﬁ(;é%%%$gp§F éeﬂebo ogiﬁe nmouth of the container
body 101, for exanple, as shown in ig. 34. Sequence
of d&§ Pty espBPALL 8RS 94f CORRI I ¢S ht‘wmw?@mde&ﬁ@e outlet
90 of the present invention and the container 100
Por&rlém Tredy ﬁﬁﬁﬁzhaﬁl&ﬂﬁh% antlaterdidwe 9%amkt g1 i3dkagiegoortion
Fig. 36(a) shows a state where pressure is
9lfhégaépp$ idd@ pos edhen doTe apsérebndyidd . of lthet hiiglst ataertion
the val ve el enent 93 of the delivery device closes
bodih@laushdtiicohheet8a. tédstie mestht of thr eontanhek] dpbchuse
104 of the container body 101 remains in the

it denhatessabpy 10&tand time 201t kel deliveny €deyivdt nole 96.
wi t hout being delivered through the outlet portion

Thdbuthidt: ptbrshRWs aist ahe ehet *ﬂgnﬁgﬁéawfflmdmﬁoére

under a pressure applied thereto. In this state

int@j e &l eMBRly IR AgURERE s %L?%? W uciftrtalggncign&sp&lng with

liquid 104 fromthe upstrean1 I's according

thalndigr r at,1Lhe 25 outI et
orlflggjggnféﬁggéﬁg g gg%t F|ga%d 104 is

del "I‘i'?é' ﬂfﬁﬁe&égagéfgo&@g%gbozgswg, &‘ uﬁm%gpe ﬁ%lln gpﬁached'

- form of rop i's an en arged view

to Q'ﬁ(el ﬁ%}},?ﬁréf% %oh@{a'iﬂ f’%c%%;?f ow@olrn%xrlj 36(b Shown in

shows ‘OWs 't e %
Flgl.n 34,

Sequence ofdelivery operétions of the fifthdeliverydevice
90 of the present invention and the container 100 provided with
the same are shown in Fig. 36 and Fig. 37. Fig. 36(a) shows a
state where pressure is not applied to the container body 101.
In this state, the valve element 93 of the delivery device closes

the outlet orifice 92. As a result, the content liquid 104 of

‘the container body 101 remains in the container body 101 and in

the delivery device without being delivered through the outlet
portion 91. Fig. 36(b) shows a state of the container body 101
under a pressure applied thereto. Inthisstate, the valve element
93 is under pressure of the content liguid 104 from the upstream
U and is accordingly undergoing expansive deformation so that the

outlet orifice 92 is opened and the content 1iquid 104 is delivered

?gcahjcﬁfon 86t 20 March 2006
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Fig. 36 (b) , wherein the pressure on he.container
body 101 is removed. 5 In this state, P‘?Fégcalt‘ﬂga@gI?\peMamhzO%
el enent 93 of the delivery device-does not receive the
pressure of the liquid 104, the valve el enent .93
restores the original shape, of the state w thout
pressure thereby closing t4% outlet orifice .92 agai n.
Fig. 37(b) shows a state that follows the state shown
. in Fig. 37 (a) , wherein the container 10 body 101 is
in gyt oy ofthe Gipyi AP . sHilme 8 tise ast gnéawpedoview of the
pressure as the pressure on the contai ner body 101 is
oultlerpved .t idm Alhiis shat etaskensbowheinaFig. eBefieht 93 of
the delivery device <closes the outlet orifice 92,
out SHide a&7r{a@nkBbast hestotd atiet fdlddywsl@hesekekty shown in
t hrough the vent hole 96. 15 In the container 100

Fighownbj hwhkgeid4heldiR sdRirieUal ¥nhdevineaindP bioalydtotlﬁlﬁémoved.
to the neck 102 of the container 100 via a plug 103.

In Fglg_sogﬂgtépgsiﬁcé R$Qr edvel d dablyt igy B@etﬁ@‘a!éﬂc}%fr‘?{ device

container 100. Fig. 34 1s a sectional viewo
Ao B PG LR O b e d g B A3 Brement
53 ELAPAES I3 0510, SOSREA L b R0 LD AL Dy
oo BRI i TSRS R AL A8 80 SR e
thghFolGg e PRt = S bArD oh i da 5f S FRGESG (e ContBiner
o3 ARt Tl RS TR R HE s hout
prgosition corresponding to the outlet orifice 9

21in
PBUEE a2 ?ﬁekR§QﬁfU§E?@%eEhSnFBHFHén8Et?%QY %ﬁﬁt%%n?emOVEd'

body 91a. Inner surface of the cag 106 and the outl et )
In this state, since the valve element 93 of the delivery device

closes the outlet orifice 92, outside air enters the container
body 101 solely through the vent hole 96.

In the container 100 shown in Fig. 34, the delivery device
90 is attached to the neck 102 of the cdntainef 100 via a plug
103. The plug 103 is inserted slidably in the neck 102 of the

container 100. Fig. 34 is a sectional view of the container 100

- in the state of being used. The state of the distal end 1_03a of

the plug 103 and the flange 99 being engaged with each other (namely
the seal is not yet broken) and the effect of the engagement of
the two members are similar to those of the other embodiments shown
in Fig. 3, Fig. 17 and Fig. 27.

The delivery device 90 shown in Fig. 35 has a cap 106 screwed

onto the outer surface of the outlet portion body 9la. The cap
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orifice 92 nakes contact w th each ot heSpectiichtien aseat 8 March 2006

108. A 5 sponge 107 is disposed around the recess 108
so that the residual Iliquid 105" (refer to Fig. 37
(b) ) remaining in the outlet orifice 92 is squeezed
out by the inner surface ofgghe cap at the recess
108, and is absorbed by the sponge 107. In the
delivery device 90 shown in Fig. 35 (a) , the open end
104 haldep af e p S e _vent .hol of the
deIiver;%ggggcéggggskﬁggéﬂég%&r%gjgugh%g%%?gngﬁ%Pg to the
: C i as . the.solvent (water) or
o s e T R araP e "ot e theagutiet
1 gradual .y evaporates fhrough the air filter 97,
po‘rl'ge)%% tl?oncgv dﬂT‘?“va?ﬁﬁ?Foﬁub}fa?%é’%PmﬁaI% 306 prdcBheepitlet
| ] uig; 15 I n anot her enbodi ment of the fifth delivery
Or et T & D kaTo e tRs trrgthaeack| otler Ui titife recess 108. A
assage 95 is achieved not only by the contact of the .
SP rl‘ﬁﬁ"l-laal l1edismosiegnangandidiet heceabvieO®lsenemt toieppesidual
. menber 94a but also by the contact of the valve
LigtndRe’ Stpbor tonBhpe3 79%) andendinf hariget RdhutAs taorifice
result, closure of 20 the flow passage 95 by the val ve
92 dlsemanee98d cun Hie thel iabéy achievwedt thWhid& at the recess
preventing, at a high level, the backflow of the
10§ esirdtlals dbisguiltcecc oyt ajlhri B@omiger gorgani sms and dust
that has been delivered fromthe outlet orifice 92.
Fi g9.IM@hiesdahi wat ydged cel ®W stovrhen ©LE | 815 (RO 180 oPkn end
of the delivery device 90" in the state shown 25 in

1063 o 3Be Gpecblbeaki eRcasert 2O MIch, 2008 é]elliﬁ}et:?'edevice

fifth delivery device 90, 901, a liquid filter (no
90 shawsny rayube, ot degrbBlbhe; YRSt s eam of f#ﬁn Bg%htc'r%g as

where the flow passage 9.5 is opened and .cl ose
thd POV ONwAt c€PBE-AGe PAINEERhe content liquidof thecontainer
body 101 gradually evaporates through the air filter 97, resulting
in variation of the pH value of the content ligquid.

In another embodiment of the fifth delivery device 90’ shown
in Fig. 39, closure of the flow passage 95 is achieved not only
by the contact of the thin-walled portion 93a and the valve element
support member 94a but also by the contact of the valve element
support member 94 and the flange 94b. As a result, closure of
the flowpassage 95by thevalveelement 93 canbe reliablyachieved,
while preventing, ‘at a high level, the backflow of the residual
liquid containing microorganisms and dust that has been delivered

from the outlet orifice 92. Fig. 40 is an enlarged view of the

outlet portion 91 of the delivery device 90’ in the state shown

in Fig. 38.
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the thin-walled portion 93a and the val :
support nenber 5 94a, position of cont gthCIELeat%&eﬁg%aft%oeMathOO6

val ve body 93b" and the flange 94b). The effect of
providing the liquid filter is simlar to the case of
ot her enbodi ment shown in Fé]? 6 and Fig. 18. In the
container 100 provided with the fifth delivery device,
in case the container is used to contain ophthalmc

sol uf | for_.. .10, such an applicati as_to, deljver a
dr op bR ENEE FHE AR TR arioe T 50" 7ur Peftishé s Hter (not
deljvery operatjon, outer dianeter of the valve
ShQfhdy’ LEPYR Y- Feshider thapatzaam pd hheppl Fidhivbege the
to 2. 0 mm and preferably in a range from1l. 0 to 1
floy pamsapret Hisckpered agid chesedi (Posdltisn poradrdmadzgetween
of the valve elenent 93 is set in 15 a range fromO0.8
the g 15 warhl ednplo pt ebe e gndrtle vaige &ienedt Suppoert. Gember
mm In order to prevent |eakage of the liquid fromthe
94auipbeti tionidi cendact e wickinnthwal hede ardy 9Bb93adofhd idange
valve elenent is preferably sonmewhat expanded by the

94wal verhel efgRttSBEPPEbvIBIRNGI 120 Phfuid Nerefar s saRglar to
di aneter of the thin-walled portion 93a w thout the

th¥at¥€e & LBt e 18 UBRY d i BTD&hoMR ih$ald.e & Lhgr ¢4 kr ough
is preferably made slightly smaller than the outér

di angh ehe @onthhec¥al UEp £6 S8 wSVRARY S £ {BIDEE] PF8ry BRY ice,

exanpl e, inner dianeter of thin-walled portion 93a is

inPE£fenapl &’oﬁgiiiﬁéfgiﬁ ﬁs@iir’@tp%nftra%q 8ggﬁﬁaiﬁi82§oo?}d@ion for

outer dianmeter o e valve el enent support ne

suShesh faipﬁﬁtiic%q:i%% al EQ &@If@%@%g g)% 8%2}:1}3919](” '121:} of about

preferably to a range from %

bly t0.60.10 80 % In such the del]
20088 48 B b e SuhoR T HER oo kb e B e OF Ehe

vaib@%f@rﬁéﬁ@%tﬁ?pgét %embeevre%tla is set in a range from 0.6 to
2.0mm, andpreferably in a range from1.0to 1.2mm. The thickness
of the thin-walled portion 93a of the valve element 93 is set in
a range from 0.8 to 2.5 mm, and preferably in a range from 0.8
to 1.5 ..

In order to prevent leakage of the liquid from the outlet
orifice 92, the thin-walled portion 93a of the valve element is
preferably somewhat expanded by the valve element support member
94a. Therefore, inner diameter of the thin—walléd portion 93a
without the valve element support member 94a inserted therethrough
is preferably made slightly smaller than the outer diameter of
the valve element support member 94a. For example, inner diameter
of thin-walled portion 93a is preferably adjusted to a range from

50 to 99 % to outer diameter of the valve element support member
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not only by the contact of the thin-mal {i
of the valve 5 body 93 and the val ve el"& aﬁ?ﬁmagat?é&amhm%

menber 94a but al so by the contact of the valve body
93b' and the flange 94b of the valve elenent support
menber 94, greater effect q{ preventing | eakage of
the liquid fromthe outl et &%ifice 92 is achieved and
therefore the inner dianeter of the thin-walled

ortion_93a c designed 10 with | ess denandi
945? P8ﬁ8nﬁer?ﬁ%fr@h?%nv?fwe%c5§egae§€?mb%% tn80es, Aoy further
ers of the delivery device of the present
moqempé?,ﬁfegﬁblgngotﬁ% %r%oawnerIlbrsdwlﬁéiéle\mﬁﬁlﬁﬁékﬁﬁ‘élce 90’

will be described in detail below (Valve Elenment) 15

as Fhewpdn/elieg éferithdthclpeudelotvery fdevirmes sefgd BB is achieved
present invention is required to be such that

notg onpy dxgstba comtexpansithe tidef-oraidtddporsiea®ilayof the valve
achieved by a liquid pressure applied from the

bodyo®Babndrtihody lsicdel bhahti supmwel rehd@rt bea eSS by the
required to pass the liquid through the air filter,

corafbic TP eSS vanver baQy e¥Pansiey dgf m@{gleorgcl%aeﬁ%heevalve
achieved by an air pressure required to pass air

eldi¥ritighpbbe tahsmbit tey, 1&?&@%%%t§f9§ctwﬁ§%&@%%%tlh@aﬁeakage

can be used for the valve el ement | nclud

of %H@ern‘fEkSm & ASLOMBE A £ Bé‘r %'ngéﬁ 95& “dddBherefore

mat eri al; and rubber such as natura silirconé

ehd dRRer eﬁ%?sﬁ*’%%eﬂm%peéﬁlle “ﬁ%e%lnoraéégf’é%%ﬁgﬁwned
wiﬁpqgséﬁéﬁ%ﬂaﬁ ?E&ﬁ? Q%e N a%a&hotrh edé%(ﬁdlbed above.

mat er | ess al've elenen |s reqU|red
Lapngs 1.9 %éy ter JI' S .
hargﬁéss Spfl%b ﬁ%ﬁs ??Vgg Sé%ﬁ%ﬁFn invention
andtheconta1nerprov1dedw1ththesameW1llbedescribedindetail

below.

(Valve Element)

The valve element in the delivery device of the present
invention is required to be such that compression or expansion
deformation is easily achieved by a liquid pressure applied from
the container body side that is lower than the pressure required
to pass the liquid through the air filter, and compression or
expansion deformation cannot be achieved by an air pressure

requiredtopassairthroughtheair filter fromoutside. Materials

"that can be used for the valve element include thermoplastic

elastomer of low hardness; gel-like material; and rubber such as
natural rubber, silicone rubber, isoprene rubber, butyl rubber,

butadiene rubber and fluororubber.




according to a nmethod specified in JIS_K 6301--5.2
"Spring hardness 5 test", in order to §gggggﬁ@nasatZOBMuch2006
characteristics described above concerning expansive
def ormation or conpression deformation. Wthin the
range descri bed above, har gess (JIS A of the valve
el ement is preferably not HKHirgher than 30, nore
preferably within 20, and further nore preferably
within. 1 VWiile the Lower limt 10 of hardness_ (JI S
A) 3#“1%21\%@\?& RP &rBhERFEORSP t&@s]?qudc? %E‘afdiﬁi‘t’-ﬁér hadness
t han the range descri bed above, the value may be 2 or
of RhghErlva eleremt ofs Jesrnad HoeReoint derdRgerizgm 0 to 40
availability, strength of the valve elenment and
in tehws.of adiSoAshaSperid i (cpeiagphesdndss s nbaveei Al mgfasured
the valve elenent 15 include the follow ngs. Exanpl es
acopirding thermoiastspecefastdmed1s Kng€lddided iEprédg3EBSness
copol ynmers such as styrene-ethyl ene/ butyl ene-styrene
tedtQckncepadkymet (SEBSkhe &hite8EePid Bl £BeSEHIIBNE above
bl ock copol yner (SBS), styrene-isoprene-styrene bl ock
CoTRRRAIVIE b xpahd) vandeMBdhht 6n 20r "B Lo S dh M/ ion.
el astoners such as styrene-ethyl ene/ propyl ene-styrene

witHieCkheopoh ¥oeie {SERRG apst enger & Hyd eFﬁEp WhYbeNehe valve
bl ock copol yner (SEB) and styrene-ethyl ene/propyl ene

A eopL el L e e 96! 9IS pRUGR BBy wicin
20 SR AEP: RS T AR 1E Ely AMPTR B8 594 st
o ReESRTE s REE DL GTREMRES RS B e

thatzp%h%elréllbléedggct:?{l')gcll a{bnocwlfeu,d%h%elvafggprﬂéﬁIbng 2 or higher in

terms of JIS A in view of the material availability, strength of
the valve element and other. factors.

Specific examples of the material of the valve element
include the followings. Examples of the thermoplastic elastomer
include modified SEBS copolymers such as
. styrene—ethylene/butylene—styréne block copolymer (SEBS),
styrene-butadiene-styrene block copolymer (SBS),
styrene~isoprene-styrene block copolymer (SIS) and modified
maleic acid; styrene elastomers such as
styrene-ethylene/propylene-styrene block copolymer (SEPS),
styrene-ethylene/butylene block copolymer (SEB) and
styrepe—ethylene/propylene block copolymer (SEP); olefin
elastomers such as ethylene-propylene block copolymer;

polyurethane elastomers; and mixtures thereof. Among
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a straight-chain hydrocarbon polymer (

| ef.pn . N -
el astoner) [for 5 exanple, "Cbsnn-gelgﬁﬁﬂﬁ@%@?ﬁ?@&“ﬁym”hzooﬁ

Cosnol nstrument Co., Ltd.]; and silicone-urethane ge
["Chem tek gel" (trade nane) manufactured by Chenitek
Co.]. The elastic materi al &hat fornms the valve

el emrent may be a foaned naterlal (of which voids are
separated from each other 10 so as not be perneable

Li d t f which hard
thegiopadds il shfheRhee Fonfemaeter | bt Wov6oBy oHEtne of
diti VEg Defornabllléi of the valve elenent u er
u

a
manil At rs e by FIRAEAR BRARERSHr €/ DO dos iRk
tensile strength and nodulus 15 of con?re55|ve o
el adFREPLESoPL tHee dedstliikentederdpl nelefdasisk comprising
material that fornms the valve el enent preferably has
a spaarghénchadnr hydreasrboCp¢hpmsur ol af 11y oG dsrorger) [for
hours per JI'S K 7301) not higher than 50, so as not
exampﬂam%m©smdfgek%m&mmeNEutg@b@ibsﬁotmaﬂrwgemndo.,Ltd.];
unl oading with the liquid pressure. In case the 20
anddaeliilMeionedavrietBahs ysed[athamniovkl €&1portiade ofamye
dropper, considering that the dripping rate of the
mar@Hdialfedc bsocHkh®RekScoggneral Iy around 0.03
nm./second, a pressure which is required to cause the

val we,LLaBBRY ot fa UDEES DO ROPDF S5 \{:Qleorxra@@ﬁagibiﬁ@nt may be
deformation is preferably from0.01.to 0.2 Ma.

a £HAGRA REL¥ALNE @A@%%@%ﬁé aks 4 ﬁgezdatfaat rd BQ@h other
surface Specification as at 20 March 2006 55 (31e) of

S0 ta'%enQH%@tp&‘?tfetab(i% gaandq\]'l_fdf h%sld‘fal VEEY, Qré%\{:'e(i%a:ioof which

shown 1n Fig e valv | enent

hafﬁ%eéggﬁsaﬁﬁghgﬁe Ogikﬁinpeﬁé'fﬁh&%“Héé%¥%rﬁﬁya%%ve by means
a roma

I nt egr or ne
of an additive.

Deformability of the valve element under ligquid pressure

can be measured, besides hardness, by tensile strength and modulus

of compressive elasticity of the elastic material. The elastic

material that forms the valve element preferably has permanent
strain ratio CS (measured at 70°C for 22 hours per JIS K 7301)
not higher than 50, so as not to break after repetitive cycles
of loading and unloading with the liquid pressure. In case the
delivery device is used at an outlet portion of eye dropper,
considering that the dfipping rate of the ophthalmic solution is
generally around 0.05 mL/second, a pressure which is required to
cause tThe wvalve e}ement to undergo compressive or expansive
deformation is preferably from 0.01.to 0.2 Mpa.

When the valve element 33, 33’ is fixed on the inner surface
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t her rrppl astic mat erial selected from a@@@ﬁﬁwﬁp%ls%?%d §March 2006

materials 5 listed above. In case the ve el emen
is attached to the outlet orifice 72 of the outlet
portion body 7la as in the delivery device 70 shown
in Fig. 28, the valve elemegy 73 and the outlet
portion body 7la nmay be integrally forned froma

t hernoplastic material selected 10 from anong the

31%1, jaste enEBL i B éltlﬁ'ﬁa‘ﬁ? boy & | 'tﬂec Caseid *}%61%%‘{%(3 30, 307

el enent is dispo e out I'on

I gqb t he, out.l et ortl n body
S T O ae Bbl, F0da That TS WO 8047685 din dp{pind the
valve Seal 74 as in the case of the delivery
Ouédleec RS PriAFrgY 82 ipheIrsleyakereedat om o
that fornB the valve elenent is not limted to
HetHGH W<t et Rit 8t isflectea Fromiamany the ediastiic nakerials
used in the present invention is required to pass
ligtefliiaPatfter a pressure higher than the pressure that
causes 20 the valve elenent of the delivery device to
undeifgeasac-he pes vefe duientmati st acionpresshvevandt orifice
expansi ve deformation, and the pressure required to 7
72 pes$he ouftdem putside bsdyones ddam the peessure debate 70
opens the outlet orifice. Since the pressure that
shavausesFigie 28al viee eladvené 1 eheh b3 28d deld ¥8F Ve 890148 drlbody
undergo two types of deformation, conpressive

71 8pay bki icetd g 1dSy 86 riéd Wbk @@ﬁuo’%ﬁ_a@&&m&a\/ﬁselected
deformation, so as to deliver the content |iquid

fromrdemglenending an: Wheesnead af dibe dsbiuery
operation (dripping rate of the delivered liquid

dromn chsguik PAsTeNE @SS Y5ed8B8%osed in the outlet portion

70" by interposing between the outlet portion body 71a’ and the

‘tubular body 74a that is provided to join with the valve seat 74

as in the case of the delivery device 70’ shown in Fig. 32, the

elastic material that forms the valve element is not limited to

thermoplastic materials.

(Air Filter)

The air filter used in the present invention is required
topassliquidunderapressurehigherthanthepressurethatcauses
the valve element of the delivery device to undergo two types of
deformation, compressive and expansive deformation, and the
pressurerequiredtopassair fromoutsideis lower thanthepressure
that opens the outlet orifice.

Since the pressure that causes the valve element of the

delivery device to undergo two types of deformation, compressive
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TheFﬁ?é’r‘fﬁ'oﬁn FASE U dsdit visgy

air passing pressure of the air filter

set according 5 to the application of tSR%CI{é%q%ﬁo{}gFﬁtezoMar°h2006

devi ce and the expected speed of the delivery

operation. The dripping rate of the ophthal mc

solution is generally aroggd 0. 05 niL/second which

requires a pressure from0¥9l1 to 0.2 MPa to cause the

val ve el ement to undergo conpressive or/and 10

expansi ve deformation thereby to drip the ophthalmc¢, K .
and sFRARSHYe AR IO ﬁ0ca§et@h@ea€v¢¥/efrfgﬁ Fopienti 4iquid

used for eye dropper, |liquid passing pressure of the
varhes denersting on. tig sppad@t hhgieerd ivesneepe st iom (Aripring

or higher nmakes it possible to prevent the ophthalmc
rateod fittilen detamelredk L hgut dirdegh t Ae quendt phet engpereskiire and

instillating the ophthal mc solution. The rate of

airfpddsingy presdepeessatheey er didaRer mwsthabdd beaset according
intake rate) after instillating the ophthal mc

to ©S19¢ WPAN daticdenerehd iy §8vife Misesenthpdt & lspeed

filter having air passing pressure |ower than 0.005

£ Mra, dg§§§gg bLyel9per,t han 0.001 MPa, 20 can achieve
° snoot h 1 nt ake %? outs?de air through the vent hole.

LT A P T PRy e
arohh&ubd?g e%%ﬁgKP%Pﬁ5H1¥% IJver ?éI%Srgth%ﬁ§0.Ol tq 0.2

resen I on e

MPaEﬁ@L%%E%S%t PerPEE] amaagtvg&?ﬁﬁéaggygélﬁﬁ% 8o /ana
L1y ficat
e384 ey BEaHRaL 1o oL USHaY I et & bpyﬁ‘{;gggxpl% Pution.
The air filter that can be used in fhe pre sent
ReRteaact goahdos eadtpper.
. hydroghoblc

liguid passing pressure of the air filter of 0.01 MPa or higher,
preferably 0.2 MPa or higher makes it possible to prevent the
ophthalmic solution from leaking thrbugh the vent hole when
instillating the ophthalmic solution.

The rate of £illing the depressed eye dropper with air (air
intake rate) after instillating the ophthalmic solution is
generally from1l to 10 mL/second. Anair filter havingair passing
pressure lower than 0.005 MPa, preferably lower than 0.001 MPa,
can achieve smcoth intake of outside air through the vent hole.

Mesh size of the air filter is determined so as to allow
the passage of only air while blocking the liquid delivered by
the deliverydevice of the present invention (the liquid contained
in the container of the present invention), microorganisms such

as bacteria and dust cérriedey air, and is usually set in a range
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pol yt etraf | uoroet hyl ene (PTFE) fil m naripkaititatiomchshy 20 March 2006

GORE- TEX 5 Japan Inc. and Sure Vent Durapore(r)

(pol yvi nylidene fluoride (PVD.F) ) nmanufactured by

Ni hon MI1lipore Corporation. (Liquid Filter) The
liquid filter used in the psésent invention passes a
liquid when a pressure not | ess than a certain |evel
is applied. 10 Wen such a liquid filter is installed

from @ he wpstreamef pherordbey Dddd o®,1 ignls made
possi ble to prevent the residual liquid from entering

t he Tontaimed 1hedythhat cas KONNR a6 et B%egghtvfﬁx\’entlon
device, should the residual |iquid renaining around

indheioutdhet myd fiiga tid Q;\e! bagk sWPsLEeaRY %gdlf@?%!%ﬂaﬂ&“ d

filter that can be used i'n the present invent

pOlp‘?“‘éf?ﬁlmﬁﬁfﬂe‘ﬂg t(gﬁg‘a‘f GSE{E%%?H?QEC% héﬁde?pEbﬁzﬁi:TEx

acture apan

h megd of PV nd
Jaﬂr%?%gh?h Suzs @%}Qﬁﬁ? %%(??%nfﬁ Eﬂ%ﬁﬂﬁ%ﬂ%l&e (BYDF) )
0 or. t|on 20 [Ca In the delivery

ma 4ﬂ£%%§§@ t4$ ﬁiﬁ? ﬁP@ﬁﬁlgﬁrpo§ﬁF98§cterlm
t r eat.nent be applled to the cap that covers the
out e J§ﬂng%yl5@Ithe outl et portion in addition to, or

|nst of, the outlet orifice. Portions of the cap
ecrlrléi*ﬂtlﬂbééﬁ-éﬁifaps% i® etheramed antagpiviead ianepasses a

1 but not limted to, part of the inner Specification as
1at1ch yyhRmy 8 P DIOBIBS Nolr Lage thrr eoferhatinnbdesl dentpplied.

wWth the outlet orifice and the sponge disposed in
Whamgueh e 1 Biwe@ thatRE | icwi s ta hbed iquitte fipshré e ofuthebutlet

orifice to the
orifice, it is made possible to prevent the residual liquid from
enteringthe containerbody that is connected to the deliverydevice,
should the residual liquid remaining around the outlet orifice
flow back upstrean.

The liquid filter that can be used in the present invention
include, but not limited to, those made of hydrophilic PTFE film
manufactured by GORE-TEX Japan Inc., hydrophilic Durapore® (made
of PVDF) and hydrophilic polyether sulfonate (PES) manufactured
by Nihon Millipore Corporation.

[Cap]

In the delivery device of the present invention,

antibacterial treatment may be applied to the cap that covers the

outer surface of the outlet portion in addition to, or instead

of, theoutletorifice. Portionsof the cap towhichantibacterial

treatment is applied are, but not limited to, part of the inner
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upstream does not occur in the deliverg devi ce of
present 5 invention, residual |iquid PB

conpl eting the delivery operation remain around the

outlet orifice without returning into the outl et

portion. Therefore, the residual liquid can be

prevented from bei ng supplﬁ@d during the next delivery

operation by using a cap provided with an absorbing

material provided therein 10 and havi ng the sponge
surjpeer bheheof ehaluatalasqgios teefarvathgtlae cuddlet lpgrifice and

outlet orifice after conpleting the delivery operation
the(epbryge tospbgedl¥nabide Fegp. 27) When anti bacteri al
treatnment is applied to the sponge which is

t hepbnedPHck Ao e8niacl iyuli A £y atkl @it Dett bir¢€ice to the
anti bacterial 15 agent may | each fromthe sponge and

ups@%@HHUHBEg 8Btt BecAYt L gl +0E diéli\?@ry To@val bt Bihe present
probl em such a desi gn nmay be enp oyed as the residua

invEBﬂ':ﬂbg g%bléq o g%%l%:]:grérﬁ@ﬁh Qf"cgfnpggglﬁﬁfﬁh'e%ellvery

sor rrate prov
ool e 2 fore%éc;es&gz@u%e@uaﬁﬁﬁg
thee%'ﬁ-zeg"é'a%héég i T R
AR S T e strbex°agpﬁg¥f§@ya$érauon

hydrogel s. The gponge, may be made a nmaterial %_W? .
Y 350 OB pFeBided v §Bc’ﬂ1 %’%s%ﬁ}é’c%ﬁ‘étﬁﬁa#é&ﬁé’&de therein

pol yet hyl ene.. Anti bacteri al SpeC|f|cat|on as at
and\pa EHN9 A SBORFRARFHL £Betifsishsdge 1‘i1‘é1‘§rré3f“@|lé‘6p€ ggound

coat_the surface of the _sponge that_has been forned
thepuhl ¢ horddiicsart brF sPnpderinddie delivgrypperation (refer

anti bacterial agent in urethane or polyethylene before
to Fig. 17 and Fig. 27). . :

When antibacterial treatment is applied to the sponge which
is thenbrought info contactwiththeoutletorifice, antibacterial
agentmay leach fromthe sponge and accumulateontheoutletorifice.
To avoid this problem, such a designmay be employed as the residual
liquid sé;ueezed by the inner surface of the cap is absorbed by
an absorbingmaterial providedon the peripheryof the inner surface -
of the cap (Fig. 35), avoiding the direct contact of the sponge
and the outlet orifice.

Absorbingmaterials include for example sponges made of such
material as urethane or foamed polyethylene; clothes made of
non-woven fabric cloth, absorbent cotton or gauze, etc.; papers
or hydrogels. The sponge may be made of a material known in the

prior art such as urethane and foamedpolyethylene. . Antibacterial

th
?Féﬁ?ﬂtlﬁﬁ ag fi ?é} March 2006
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formng it into the sponge. Further, ab orbl n |
materi al having antibacterial activi t PHA C%‘inﬁ‘géfdz.o March 2006
Anti bacterial treatnents applied to the cloth, paper,
hydrogel, etc. include, for exanple, silane coupling

or selenium coating. Exan‘gl es of hydrogels include a
m xture of (neth)acrylam pol ynmer and

wat er-swelling clay mneral (see 10 Japanese published

unexam ned Patent Applicati Oa@&KOkai Tokk}éo Koho)
Lreptnenb 2t & 3420 srgagants e fisrabhedt erroadnt @dswﬁ?%@ﬁ of the

Application (Kokai Tokkyo Koho) No.2002-53762, etc.) ,
spoage thabrhay Merer faksetiontor iebntébycheviad, ageptamF Lo
Cont ai ner Body) The delivery device, the cap and the
mixcohtaimetbdoyr my duentlSnf areedahe oo polesttthiblecte defore

- pol yet hyl ene (PE) or pol ypropylene (PP) . PE and PP,

foriAngalt i 66bahe S¥cnh @l euahthet-hain s88oBei S@hekyrintetving
i n pharmaceutical applications, and are preferably :

ant%%@tb'i}laﬁaéétibﬁt901%?' B@quédt he present invention
contains liquid nedication such as ophthalmc

sol m%aﬁzgdgf Efé%ﬁmgﬁ{?g %%H’é&nﬁ@eﬂg@dl\@&y paper,

devi c ner bodyrmaybéem xedw t h
nyatdgBl SERe BRast oo brSriig S e e setiiaty oho edlemum
co ftﬁzl'aaz: B PHI E BEls T A ST e

dSFEdIPEIeE BPIoTaEs 23 ”%agé‘%é»?egf@é‘“% By PhiSee1 (see
Jap%&%%%bﬁﬁﬁé%ﬂs%ﬁ%a«%%m”%‘%?BanZeS%Gﬁ%‘;?»léé’a&gga Tt o

d th dth t bod
Kokils A0h 00l o  HoPRESaRt FUBRLPLCA! DRPABBF RGN BF HER

qr, surface _
Application (Kokai Tokkyo Koho) No.2002-53762, etc.), and so on.

{(Materials to form Delivery Device, Cap and Container Body)

The delivery device, the cap and the container body may be
formed from a resin such as polyethylene (PE) or polypropylene
(PP). PE and PP, in particular, are materials that can be safely
used in pharmaceutical applicationé, and are preferably used in
éase the container of the present invention contains liquid
medication such as ophthalmic solution.

The resin used to form the delivery device, the cap and the
containerbodymaybemixedwithanantisepticorthelikeinadvance,
in order to improve the effect of preﬁenting the residual liquid
remaining around the outletiorifice after completing the delivery
operation and the liquid in the container from degenerating. As

the antiseptic, ammonium salt of class 4, such as “Dimer 38%” and
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treatnment such as silane coupling nmay Bpeaifighti@oasvdded March 2006

formng the 5 delivery device,the cap and the
cont ai ner body. The resin material having
anti bacterial activity maybe used to forman outl et
portion, and so on. BRI EF@ESCRI PTI ON OF THE DRAW NGS
10 Fig. 1 is a sectional vieM/shomAng an enbodi nent

of the first delivery device. Fig." 2 is a sectiona

" Digieaw 1168 mayn afe enboeh nentIofi tdeeporentian @i ypbeyiuded.
with the first delivery device. Fig. 3 is a sectional

vi elWhehdyi ge 1h8e 006 AIHIRY cHHANA ik c@a%t@lﬁerzodcﬂ/ kB¢ also
state of being not unsealed. Fig. 4 is a sectional

be %b%We@h%Wtﬁgth@eaﬁﬁﬂggbﬂﬁE §?9@P bdin $:ﬁb¥ﬁ%dr]5gn%urface
ectiona

state of being used [ as

| tre%iﬁﬂl\@n'%gsﬁ&? a3t §£falf1(9|d091£9 q?lg{/ vaseh(a)]%? th%enr}siforging the

IS a sectl

JEAt of t he contai ner pr.ovi ded mnth the first

de1 R dR el tnd 08 ERALRI S Bl Shedipsiinfgaterial
odi nt of .the fjrst dellvery devi ce. Fi

havdy gl‘g‘iﬁrJsbe""c'mi“fof& W Hhohr ngergecH faRpaReuE et portion,

an enmbodi ment 25 of the first delivery device.
dSE &cPfi'cati on as at 20 March 2006 61 Fig. 9is a
sectional view showi ng an enbodi nent of the second
delivery device. Fig. 10 is an expl oded sectional view

showi n % t he deliver device 30 shown in Fig. 9.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1l is a sectional view showing an embodiment of the first

delivery device.
Fig. 2 is a sectional view showing an embodiment of the
container provided with the first delivery device.

Fig. 3 is a sectional view showing the container shown in

Fig. 2 in the state of being not unsealed.

Fig. 4 is a sectional view showing the container shown in

"Fig. 2 in the state of being used.

Fig. 5 is a sectional view showing the state follbwing the
state shown in Fig. 4.
Fig. 6 is a sectional view showing another embodiment of

the container provided with the first delivery device,

Fig. 7 is a sectional view showing another embodiment of

the first delivery device.

Fig. 8isasectional view showing further another embodiment

of the first delivery device.
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5 Fig. 11 (a) is a plan view show ng ap ex | e of
outl et portion body 3la and the val veBB Céﬁ:%l}éf?ng%atztoq&amhzo%

being. integrally formed, and Fig. 11(b) is a bottom

view thereof. Fig. 12 (a) is a plan view of the valve

seat portion 34, and Fig. ﬂZ(b) IS a bottom view

thereof. 10 Fig. 13(a) is pl an vi ew showi ng anot her

exanple of the outlet portion body and the val ve

el ement being integrally formed, and Fig. 13 IS a

pl & 94 WSROV AEBY S&@awgeafb?m?ﬂ@g%ﬁ%@%b%&a?%md

portion. Fig. 14 is a sectional view show ng an
deligtgyadidastitceof the 15 container provided with the

second delivery device. Fig. 15 is a sectional view

shdmiqwg 10hies coneaphededf s&tiglond W viipwt flecging ghef delivery

being used. Fig. 16 is a sectional view show ng the
devistat®o faidwani ing rRike. state shown in Fig. 15. 20 Fig.

17 is a sectional view show ng the container 40 shown

in Hg. 114nikhe pitat @iel bebRgndein vrsephedof Aifg ob8let
is a sectional view show ng anot her enbodi nent of  the

pocEGRRA elia s e\t yp £ e peusrhtogaling evene

and;jgﬂé[l?ell gzp)ggieédif%c%%zﬁ‘svféwz&%\g i 2006 62 Fig. 20

n ex sectronal view o del i very device
o AR s R0 RBEER o0, ana
Fig. 12 (b) is a bottom view thereof.

" Fig. 13(a) is a plan view showing another example of the
outletportionbodyandthevalveelementbeingintegrallyformed,
and Fig. 13(b) is a plan view showing another exgmple of the valve
seat portion.

Fig. 14 is a.sectional view showing an embodiment of the
container provided with the second delivery device.

Fig. 15 is a sectional view showing the container of Fig.
14 in the state of being used.

Fig. 16 is a sectional view shqwing the state following the
state shown in Fig. 15.

Fig. 17 is a sectional view showing the container 40 shéwn
in Fig. 14 in the state of being not unsealed.

Fig. 18 is a sectional view showing another embodiment of

the second delivery device. .

Fig. 19 is a sectional view showing an embodiment of the

third delivery device.
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5 Fig. 22 (a) Is a plan V|ewof the val,ve

support nenber 54 shown in Fig. 20, hﬂe%’fﬁﬁoﬁﬁfﬁtm%am}lm%
a bottomview thereof. Fig. 23 i.s an explanatory

di agram showi ng the procedure of assenbling the
delivery device 50 shown ighFig. 19. Fig. 24 is a
sectional view showi ng an exanple of container 10
provided with the deIivery device 50 shown in Fig. 19.

Fi d.. 25.1.S. a_secti Vi ew. sh th
Shed Phe g oo R R PR e O e8I it g e
|s a sectlonal vi ew showi ng the state follow ng the
50 ghoWr BhdWP i ntFi g. 25. 15 Fig. 27 is a sectional view

showi ng the container 60 shown in Fig. 24 in éh
st at g of2 lhék g pAeh Vikeealfeghemytley 90§t&0§1e16? -‘6%&1‘3 shown
vi ew showi ng an enbodi nent of the fourth delivery

in Heyice0.Fig. 29 (a) is a bottomview of the delivery
device 70 showmm 20 in Fig. 28, and Fig. 29 (b) is a

secrig@nal (i) ey hakiem aiengd t}mesralﬁxepeleme;xt Soppajt menber
a sectional view show ng an exanpl e of container

54 Bho¥hded wigh 20 dearthgdet? uey yisleyie: thh anewithereot.
30(b) is a sectional view showing the state of use

thegegf .2 23 sFig-exPh driatdr ?Fﬁ‘ila@@éh M e shehengrébedure of
state’followi ng the Specification as at 20 March 2006

ass@ﬁb§5ﬂh £RBOWA1 5 E&gdeggéQ)SOF%HowﬁzlﬁSFﬁgSeFSJ0na|

vi ew show ng anot het embodi ment of  the fourth

del By CF@?L%'& é:tﬁ%na%sviéw%kﬁﬁﬁﬂgoﬁﬁle:é’dnﬁﬂeSB@V&cﬂﬂ:alner
an e ment O
provided with the delivery device 50 shown in Fig. 19.
Fig. 25 is a sectional view showing the container 60 shown

in ¥Fig. 24 in the state of being used.

Fig. 26 is a sectional view showing the state following the

state shown in Fig. 25.
Fig. 27 is a sectional view showing the container 60 shown
in Fig. 24 in the state of being not unsealed.

Fig. 28 is a sectional view showing an embodiment of the

fourth delivery device.

Fig. 29(a) is a bottom view of the delivery device 70 shown
in Fig. 28, and Fig. 29(b) is a sectiénal view taken along lines
A-A.

Fig.30(a)isasectionalviewshowinganexampleofcontainer
provided with the fourth delivery device 70 and Fig. 30(b) is a
sectional view showing the state of use thereof.

Fig. 31 is a sectional view showing the state following the
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5 fifth delivery device. Fig. 34 is a geifidish 2¥LEY March 2006
' 1 th

showi ng an enbodi nent of the container provided w
the fifth delivery device. Fig. 35(a) is a sectiona
vi ew showi ng the container 100 shown in Fig. 34
fitted with the cap, and Figg. 35 (b) is a sectional
10 view of the cap. Fig. 36 is a sectional view
showi ng the container of Fig. 34 in the state of
stal@l RBowsedn Fig. 34 (h$. a sectional view showi ng the
state followmng the state shown in Fig. 36. 15 Fig.

38 ks .,an r ' [ no
por (190 3 1he SOt aoRar 0D ST b oy esepihe Epment of
32 is ect.i onal .vi ew showi ng anot her enbodi nent of :
thetEQUFthﬁegéﬁﬁ€¥r968é9?ce. Fig. 40 is an enl arged
sectj,onal _view showi ng the outlet 20 portion of the
contaidner3168' 2 SHFN I IFi Vg e "3 §houringg ags gmbogigenyjof the
, &%2) is a front view show ng an exanple of an eye
Lifghosisdiver vt Hevipeior art, and Fig. 41(b) is an
enl arged sectional view of the delivery device
t heégf.. 3/ §s A2s¢ctgnalk pliavatdropidicngnarmbhdwinagt of the
probl em of the 25 eye dropper of the prior art.
conSpdgiei gatoivikleds wath?2@hbhfdlitR006 164 PESERL BT ON OF
REFERENCE NUMERALS] 10,10' ,10a, 10b, 30,30" ,50, 70,
70' Fi9Q, 39Q%a): iPediyettyisleyi ceichd, shbwinly thé, cdhtaifér 100
Qutlet portion 5l1d: Inner surface of outlet portion
shown in Fig. 34 fitted with the cap, and Fig. 35(b) is a sectional

view of the cap.

Fig. 36 is a sectional view showing the container of Fig.
34 in the state of being used.

Fig. 37 is a sectional view showing the state following the
state shown in Fig. 36.

Fig. 38 is an enlarged sectional view showing the outlet
portion of the container 100 shown in Fig. 36(b}.

Fig. 39 is a sectional view showing another embodiment of
the fifth delivery device.

Fig. 40 is an enlarged sectional view showing the outlet
portion of the container 100’ shown in Fig. 39 during use.

Fig.dl(a)isafrontviewshowinganexampleofaneyedropper
of the prior art, and Fig. 41(b) is an enlarged sectional view
of the delivery device thereof.

Fig. 42 is an explanatory diagram showing problem of the

eye dropper of the prior art.
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12.32.52.72. 92: Outlet orifice 13,13a.13b. 33, 33'

53,73, 73',93, 93': Valve el enent 14: DBRRHHGORSHAIEA0 March 2006

15, 35, 55, 75, 95: Fl ow passage 1016, 36, 56, 76, 96: Vent
"hole 17,37,57,77,97: Air filter 18, 38,58, 78: Liquid
filter 20,20',40, 60, 80, 108' Cont ai ner (Eye dropper)
21,41, 61, 81, 101: Cont ai ner %ody 1523, 43, 63, 83, 103:
Pl ug 24, 44,64, 84,104: Content liquid 25,45, 65, 85, 105:
Liquid drop 25, 45, 65, 85, 105 : Residual liquid
26, 46, 66, 106: Cap 20 34a, 34a', 74: Valve seat
52a: Fl ow passage inner wall 52b: Ridge 53a: Valve
[DEDORYPTH3M: OPrRE BERENGE 28MZRLSThi n-wal | ed portion

Specification as at 20 March 2006 65 93b: Valve body
10, We:, Yakyelebersmt 3suppErt 7genbef, BUbIOF: Drjelgry device

Upstream side 5 D. Downstream side
11, 31, 51, 71, 71’, 91: Outlet portion
11d: Inner surface of outlet portion
12, 32, 52, 72, 92:; Outlet orifice
13, 13a, 13b, 33, 337/, 53, 73, 73", 93, 93': Valve element
14: Locking member
15, 35, 55, 75, 95: Flow passage
16, 36, 56, 76, 96: Vent hole
17, 37, 57, 77, 97: Air filter -

18, 38, 58, 78: Liquid filter

20, 20’', 40, 60, 80, 100: Container (Eye dropper)
21, 41, 61, 81, 101:-Container body

23, 43, 63, 83, 103: Plug

24, 44, 64, 84, 104: Content liquid

25, 45, 65, 85, 105: Liquid drop

257, 45’, 65', 857, 105': Residual liquid
26, 46, 66, 106: Cap

3da, 34a’, 74: Valve seat

52a: Flow passage inner wall

52b: Ridge

53a: Valve body

53b: Projection

93a: Thin-walled portion
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 achile®seab1i B¥eptdpat Ak 88dSREGIdT HAlIDB fagh@lod@aMakehbody

| NDUSTRI AL APPLI CABI LI TY The delivery oBSAfcatigh af pfe20 March 2006

present invention enables it to achieve delivery
operation and restoration of the container body 10
after the delivery operatigg snoothly while
preventing, at a high level, the backflow of the
liquid that has been delivered from the outl et
93bqrb%h9§ fpdyt he entry of microorgani sms and dust
carrie by“"the liquid to the upstream In the
delk; y i e _present invention, since 15
gqade?gﬁﬁétFggﬁgggtgépégfgem ﬁ% nt is achieved with a
9apR" €5Sure | oner than the |iquid passing pressure of
the 8PP ilter, delivery through the outlet orifice
can be achieved reliably w thout | eakage of the
Ut Upgkir@atnsddgh the vent hol e during delivery
operation. Moreover, since opening of the outlet
D: dowmis¢Eeandsdiea fl ow passage 20 communicating with
‘the outlet orifice is not achieved with the air
passing pressure of the air filter from outside, such
. problens do not occur as the outside air enters
INDUSITRIGH APeTachBELITYi fice instead of the vent hole
during restoration of the container body, nor

cor Imeepasti ngr | erkage: of tie phetlend thvengboh Ra®lldetit to
orifice. 25 As a result, the delivery device of the

2006 66 it to achieve delivery operation and

aftle@StREald 10y bF@rseﬂéﬁig&%thn@dwhﬁi & Yrdaetdelyl, Ve Y high
operation snmoothly while preventing, at a high |evel,

levidhe bBaekbakewial bherhd ai dhidatnhanheerdebbyeteded from

fromthe outlet orifice and the entry of o
thdb et POF GANIFS PR ANHrAYSh 1y ééfé‘ﬁibfgo%aﬁ!iﬁmé Lkl ShdtOcarried

the upstream The delivery vi ce of "the present

by e AN A8 I IR QY.

In the delivery device of the present invention, since
deformation of the valve element is achieved with a pressure lower
than the liquidpassingpressureof theair filter, delivery through
the outlet orifice can be achieved reliably without leakage of
the liquid through the vent hole dufing delivery operation,
Moreover, since opening of the outlet orifice and/or a flow passage
communicating with the outlet orifice is not achieved with the
air passihg pressure of the air filter fromoutside, such problems
do not occur as the outside air enters through the ocutlet orifice
instead of the vent hole during restoration of the container body,
nor corresponding leakage of the liquid through the outlet orifice.

As a result, the delivery device of the present invention enables
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a porous filter disposed in the outlet

LE1.ON
according to the antibacterial contai ég%lfé?aglgflgggtdzq March 2006

Japanese Published Unexam ned Patent Application
(Kokai . Tokkyo Koho) No. 2001-179017. 10 and Japanese
Publ i shed Unexam ned Pat enggAppl i cati on(Kokai Tokkyo
Koho) No. 2001.206454. Therefore, the possibility of
‘the outlet orifice being clogged is very | ow even
it ¥HERNERG fﬂgr§bﬂgkgtib§eﬂ¥§9§9€8§é€fonIh?ﬁﬂ@%%%&ainer
ogged 1t the s e

orifice w not "be ¢ rze of 't
ti. cl ' bout 50 1 ,.d o]
bodg 2 EERE Mh S AN SRR afafrhron P hudl vh IR sRER TR at
tl.et ifice. T ' f th t .
2 P vl e hael BEry i FheqebREia (Pt Bag begmdel ivered

invention fitted at the nouth thereof. As a result,
fropuhe fursfwesi fife andiine enhry ik espogerpisnsgnd dust

from the outlet orifice and the entry of
cargiiefobyghheshigahd Hostheanpsiere@0. by the liquid to

the upstream can be prevented at a high |evel.

Thefbfoled, iviaryi denhce ofods: prestnt dinveintdion dves aduceanploy

the use of antiseptic agent for the purpose of

a ppreventihget ke sihogwidd Lhr tie slegeneaire ioh deteriongt®s the
Al so because the container of the present invention

' antdbesteet adnpbayadnper Quscibbéerift gihen O | BibPBshed

portion thereof, the outlet orifice will not be

Unegbagged M@Eﬁﬂaiiéati&@ (& kak TN RBn8PRS 67001179017
therefore snooth delivery of the liquid can be

and@%ﬁdﬁéﬁéEnﬁihgﬂéﬁﬂnéﬁémfﬁéé@BEeh%%b?@iE%tﬂbn(KokaiTokkyo
suspensi on, except for a case where the |liquid filter

Kohb$ Wb spagad afed-he UPSLESANYS] 481 0hokBeL2UE L €1of the outlet
orifice. The container of the present 1nvention also

oriEﬁ%Eebéﬁhﬁ B?@ggédtf§'&g%?3fd%ﬁ%vE% Qﬁgﬂ §hgdégﬂ¥%£9 liquid
t he el e

fl ow passage of the Ivery device or int

is G0B0AbERE1 HRIY TR0 LRAL Lt BE; PL UG JPKES SOWPEh ogged if the
size of the suspended particles is about 50 g¢m or less, depehding
on the size and material of the valve element and outlet orifice.

The container of'the present invention has the delivery
device of the present invention.fitted at the mouth thereof. As
a result, the backflow of the liquid that has been delivered from
the outlet orifice and the entry of microorganisms and dust carried
by the liquid to the upstream can be prevented at a high level.
Therefore, it is made possible to eliminate or reduce the use of
antiseptic agent for the purpose of preventing the liquid from
degenerate or deteriorate. Also because the container of the
ﬁresent invention does not employ a porous filter at the outlet

portion thereof, the outlet orifice will not be clogged and
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15

with the inner wall of the flom1passag§ of .the
delivery device and close the flow pasSB
container is not being used. This constitution
ensures that the content liquid is kept in aseptic 10
condition in airtight confgguration until the
container is put into use. Al so because the liquid
can be kept from maki ng contact with the val ve
thef!efﬁf@tsm%%%a&élﬂréﬁg ?gﬂ g galqli)t ach!gsed even when
ual can naln aln or ai ong perlog'%
cant ai ner_of the, resent i_nyention
the (Lot didfOd 3" re Srttaidh Gber tC SRR (THF dfpere the
) ht hal m ¢ solution, Specification as at 20 March 2006
llqegdéﬂ,&t%lf digresgdat fhaspséscanmitenihe aRtdaEped fice.
portion having substantially bottomed tubular 5 Shéf
or ShesoatEiizleryobodie brkeeshalerariaiothad sarporif¢rably has
orifice at the bottomthereof; a valve el enent nade
thegflwntekésts beddt etiddblhan, tMéﬂoWh@aEsage afothe delivery
i qui dpressure exerted thereon fronthe upstream side,
deviteses irsdihd euhiret neti Hode, agud/idatathkopl passsiges idontact
" an outlet portion .10 comunicating with said outl et '
withr thécened watiern ff heree fllswaphbgHEE o Pl €188 W& BXxaht eidvice
thereon fromthe upstream side, deforns and opens

 andS@l&sOUHLE 18 hhE2 AR tRE EbOMA DRSS AU noW bAikH&ised.

side of said outlet orifice defined as the

Thi 4 @AW oﬁ@nsﬂ;ﬂ@é‘%b@@kﬁe RRk BN G £t iR B tic
fl ow passage which I's provided at- a position in

con&EﬁlHﬁsiﬁ e@i&@fc%ﬁ@' &ﬂﬂd{&da\eélgﬁe ﬂtntl\i' @h@ncéhfaihéf e{s put

erel n defor Ion of said valve elenent 1s achieved
intByuse. Also because the liquid can be kept from making contact

with the valve element and air filter before being put in use,
stable quality can be maintained for a long period of time. The
container of the preéent invention is suited for use as an eye

dropper containing an ophthalmic solution.

eacg%cqﬂﬁg @s 470 March 2006
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a liquid pressure |ower than the Iiqui I
pressure of said air filter and openi%BQ%ﬁé¥%ga%ﬁ¥%E¥wxhzoo6
orifice and/or the fl ow passage 20 cannot be achi eved
by the air passing pressure of said air filter from
outsi'de. 2. A delivery devgge conprising: an outlet
portion having substantially bottoned tubul ar shape
or substantially bow Iike shape that has an outl et
orifice 25 at the botto hggeof ; Specification as at
20 March 2006 69 a val ve el’'enent nmade of an el astic
material and disposed in said outlet portion that,
when there is no |iquidpressure exerted thereon from
the upstream side, closes said outlet orifice and,
wheh -t fefeli¥ehy| deyt e rEYUre )ert ed thereon from
the upstream5 side, experiences conpressive
def pmantbat aparbpenshawi ey st siantgd i Lot d fybular
. side of said outlet orifice defined as the o
shagewns tyuarnand 1laddli oW dritrer shipp sbed has @ aublefarifice
"portion so as to delimt a flow passage between.
at ithgeblotaoa therknfier surface of 10 the outlet portion
and fastens said valve elenment in the upstream and a
venty $9] & thaheaomagy 6dtese Wi hi Saad efial pessagben there
which 1is provided at a position’'in the upstream of
is $@ dqMal ye eekamentzerted b @idn f1di Ehie ubStkeenaiine, closes
conpressive deformation of said valve elenent is
saidf igved By iaikLkayhdpsess uf kv Isalgeannt BE outlet portion
1 qui dpassing pressure of said air filter and opening

cor@furd N8 1A §1 Rl COu LI B ikRBe and, when there is a liquid

pressure exerted thereon from the upstream side, deforms and opens

said outlet orifice and/or the flow passage, with the side of said

‘outlet orifice defined.as the downstream; and

a vent hole that communicates with the flow passage which
is provided at a position in the upstream of said valve element
via an air filter,

wherein deformation of said .valve element is achieved by
a liquid pressure lower than the liquid passing pressure of said
air filter and opening of the outlet orifice and/or the flowpassade
cannot be achieved by the air passing pressure of said air filter
from outside.

2. A delivery device comprising:

an outlet portion having substantially bottomed tubular
shape or substantially bowl like shape that has an outlet orifice

at the bottom thereof;
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fl ow passage cannot be achi eved by the

air sin
pressure of said air filter fron]outSpgg;ﬁgﬁgggs%ﬁgH%mch2006

delivery device according to claim2, wherein said
val ve el ement and said | ocking nenber are integrally
formed. 4. A delivery dev?ge conprising: an outl et
portion having substantially bottoned tubul ar shape

or substantially bow Iike shape that has an outl et
orific 25 .at the battomthereof,;. Specifi.cati d
20 REreh SGIR A AT gar B st FSE T LSdiid ot Feg SEose

. poqrtiaon; .a valve el ement e of, an elastic nateri
in spd APt lintbat i an ﬁﬂa*ifu%?g?ggﬁﬁ&é A AFL P IR B pgted
i nner surface of said outlet portion _and, when there

thergopof¥oyding pressape eldgt &dasesr 88hd B O TN

with said val ve seat from downstream side so as to

whep| Usere he 4 lowupdsseeeswoameeirtadi Hipnsarh fyandthr ipstrean
orifice and, when there is.a liquid pressure exerted

sidehecepor femm s hemppsissdam dst cepa Uinte rgoespepapsaistiops et
deformation so as to open the fl ow passage between

oriittigel f wanH SRbdsvaévefseatid wwtlet hecidlitdeetdedriinfddcas the
10 side defined as the downstream and a vent hol e

dowhRa&t-caanmuni cates with said fl ow passage which is
provided at a position in the upstream of said val ve

el epeboxyh@ Ay dilshoted YReELid it QOMREesshveo as to
deformation” of said valve elenent 15 is achieved by a

dellin@y d @ﬁ8§Sﬂ£§%é§awﬁﬁﬁ§gﬂhiﬂﬁ%éﬂfqﬁh@_Eﬁésiﬂﬂer surface of
pressure of said air filter, and opening of the outlet
the?%%é%??pﬁ%&%@%&ﬂ&b%agkgﬂ%Qﬁa§9g§19§Qﬁ%hmBﬁ:ﬁ&ﬁh@N@ﬁ%i&bam,
and

a vent hole that communicates with said flow passage which
is provided at a position in the upstfeam of said valve element
via an air filter,

wherein compressive deformatioﬁ of said valve element is
achievedbyaliquidpressure lower thanthe liquidpassingpressure
of said air filter and opening of the outlet orifice and/or the
flow passage cannot be achieved by the air passing pressuré of
said air filter from outside.

3. The delivery device according to claim 2, wherein said
valve element and said locking member are integrally formed.

4. A delivery device comprising:

an outlet portion having substantially bottomed tubular
shape or substantially bowl like shape that has an outlet orifice

at the bottom thereof;
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pressure of said air fllter fron1out3|de 5.
del i very device according to claim 4, ﬁa@rﬂ%@q@ogaﬁaw%amh 2006

val ve el ement and said outlet portion are integrally
formed. 6. A delivery device conprising: an outl et
portion having substantlallg bott omed tubul ar shape

or substantially bow Ii ke hape that has an outl et
orifice at the bottomthereof; 25 a valve el enent

made of an elastic material and di sposed Specification

as atvabvemsest 2006111 reaisd ¢uddEltePOB6APNéN t hat ,

when there is no liquid pressure exerted thereon from

t heawpdteademsindajadd of es edaist iowdtetr icrli i esustengially
fl ow passage that communicates with said outlet

tubln b QBa?thhé!WQ% filenech stiee lingeirdsprésasaref eseeird editlet
thereon fromthe upstream side, 5 undergoes expansive

por@gﬁﬁrgﬁﬂ'oﬁhéﬂ'ﬁﬁﬂRQJQP%% $3hdiQUbt et s@Fé fdseertad thereon,
| ow passage, with the outlet orifice side defined as

mak%ge8039§g§\fqukaﬂadvglmﬁ Dol hhadywEorrah GRS so as to

OW passage IS provided at a

clop%stléh? %ﬁlo riaa}shse u &F%%;%i%glyﬁls gtecg)l?{rfé% or}@J.‘éleaand,

nsrve ornmati on of

l 1 hi
whelno ?¥$h]vaﬁe7at r[}eﬁnchFasEggglgeﬁvﬁe%eecgg gglf&séahlq gﬁgﬁéﬁstream
filt d f theout!l et f th
1 5us SR TR RO OBB- SERHED e By EHeL O rsf'ogéfg.rtﬁgOEFés%v? eflow

of said 15 air filter fromoutside. 7, deli.ver
pasfageiee Beeoh ditfgLEGrd 37 19 82 LNAE T & Hhgry €Y dritice

el enent has a valve body that is fixed in said flow
sidmydafgaed as the downstream; and

a vent hole that communicates with said flow passage which
is provided at a position in the upstream of said valve element
ﬁia an air filter,

wherein the compressive deformation of said valve element
is achieved by a liquid pressure lower than the liguid passing
pressure of said air filter, and opening of the outlet orifice
and/or the flow passage cannot be achieved by the air passing
pressure of said air filter from outside.

5. The delivery device éccording to claim 4, wherein said
valve element and said outlet portion are integrally formed.

6. A delivery device comprising:

an outlet portion having substantially bottomed tubular
shape or substantially bowl like shape that has an outlet orifice
at the bottom thereof;

a valve element made of an elastic material and disposed
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and a projection forned at the distal
outlet orifice side thereof; 20 the projection at the

di stal end of said val ve body engages wth a ridge
"that is forned on the inner wall of the flow passage,

whi ch comuni cates with salfd outlet orifice, fromthe
downstream side so as to close said flow passage; and

t he val ve body undergoes expansive deformation toward

in s25 ddaviristtrsam sirdeh andeheh haekiedsind hiasisipee$sene ekerted

upstream si de Specification as at 20 March 2006 72 so

the28ohOf fdi fha W SHINC 8 i Bl Wik dheapl iaatdtosrafit8er the
distal end of said valve body and the ridge on the

floessad knat éd?@nJﬂl%te%a\%Js_‘@H%al% odft fiet b‘f‘irf)[céea\/ﬁ&ewhen
conprising: 5 an outlet portion having substantially

the?%;t)% gejglc{ﬁ)ih@éP%% s%ﬁ?%ﬁe%nce uﬁ?&ﬂgr{ fl{%ﬁ{ tgﬁ%\’\({lpéti‘@am side,

["ét or| ice
t hereof ;. a val ve an el asti

ondgpEhER e SRR IR ES 86 Rt R i SRt fRE ririce
uter. surface thereaof that t her.e
or PHEoH Lo ressae, RErk A RUFLGE PF bR Eha s RpELRRD 25 the
S|de closes said outlet orifice and, when there is a
downshgeaMsr 88€ure  exerted t hereon fron1upstrean13|de
under goes expansive deformation so as to open sa

out BeYerk itfdleethak tgrmmm igiatias wishdwra st iffioxePaes Pﬁ%d"hl‘:h
as the downstream and 15 a vent hol e that

is popiriAedatbsa wostitiba fnothpassHeeamhiodhsaid pabve o%bement‘

_at a position in the upstream of said valve el ement
via ang sar diidteirlter,

wherein the expansive deformation of said valve element is
achievedbyaliquidpressure lower thanthe liquidpassingpressure
of said air filter, and opening of the.outlet orifiée or the flow
passage cannot be achieved by the air passing pressure of said
air filter from outside.

7. The de;livery device according to claim 6, wherein said
valve element has a valve body that is fixed in said flow passage
and a projection formed at the distal end on the outlet orifice
side thereof;

the projection at the distal end of said valve body engages
with a ridge that is formed on the inner wall of the flow passage,
which communicates with said oﬁtlet orifice, from the downsitream
side so as to close sald flow passage; and

the valve body undergoes expansive deformation toward

downstream side under the liquid pressure from the upstream side

HpecifiBatioR®s at 20 March 2006
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wherei n the expansive defornatlon of sg Ive

el ement is achievedby a |iquidpressurgP

| i qui dpassing pressure 20 of said air filter, and
opening of the outlet orifice cannot be achi evedby the
air passing pressure of sakg air filter from outside.
9. The delivery device according to claim38, wherein
said outlet orifice is delimted by a substantially

di sk- shaped fixed. | oygl.e
> fiorty M (lesFaRer haFrosn: o P it duo thFeistal
rtion that holds said valve seat; Specificatio
end? 56 0y ehoBoEY IAts TANGE O Shentiek a1 L SF B rlow
substantially ring-shaped thin-walled portion and
pasgadses the thin-walled portion to make contact with
said valve seat fromthe side of the outer surface of
sai 8.oht Bel iperyi devboe asonpr t3ios®: t he outlet orifice;
and 5 the thin-walled portion of said val ve el enent
undengeasleexpansive et ondreshiont amdier] Ihddtitguegl tubular
pressure fromthe upstream side toward the downstream
shaP@ @8 SudsaReR i9alY weirl atiker shhge.thlt hdberdeltvetyrifice
devi ce according fo claim9, wherein said valve
at Qh@ng@%t@&dtggkgogutlet portion are integrally formed.
. A delivery device conprising: an outlet portion

h av 'ar\galsd’@%{ é’ﬂ%ﬂ@ﬁgc\.{e ool O1Rg: { thut aF i a SRABGAing contact

substanti a 't ke shape that has an outl et

Wlt%; 'sfaiﬁ u@ie{ tib%ﬁ?.%&lo?%tﬂ% %Qlft’erasﬂf‘ké@e gliiRr FRde, when

Pasty ¢ ‘materi a havi ng a 5 substantially
thet%”gs%%a#’f%n@#%?%ﬁﬁﬁ‘? SR A R e R e

clcfsoerstrr%ganl h@l%%' gflp cqé/ a@% ngqh 'nxﬁﬂekg féﬁ% Q'i'iflﬁ‘d pressure

-exerted thereon from upstream side, undergoes ex_pansive

deformation so as to open said outlet orifice, with the outlet
side orifice defined as the downstream; and
a vent hole that communicates with the flow passage which

is provided at a position in the upstream of said valve element

via an air filter,

wherein the expansive deformation of said valve element is
achievedbyaliquidpressure lower thanthe liquidpassingpressure
of said air filter, and opening of the outlet orifice cannot be
achievedbytheairpassingpressureofsaidair filter from cutside.

9. The delivery device according to claim 8, wherein said
outlet orifice is delimited by a subsfantially disk-shaped valve
seat that is fixed in said outlet portion and the inner wall surface

of the outlet portion that holds said valve seat;

ioR s, 2t0nl\é{arch 2006
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said thin-walled portion is exposed th

ou ai d
orifice to the outside of the outlet 58?‘?&?5‘?39“?6%?0 March 2006

cylindrical valve el enent support nenber that is

di sposed in said outlet portion so as to delimt the
outlet orifice together whrgh said valve elenment; and
a vent hole that communicates with the fl ow passage
which is provided at a position in the upstream of

sai d_val ve. el enent via an.ait. fi.l ter .t h
out FEL AoV Fi FectL P fidvhen Be tatrdsadir bl sh3Bed,,
.20 rch 2006, 74 doywnstream rein i d val ve
thigrurdte doBASBE0R N ANRR £BE DO ET UL L HOMIGH 1o hacBake
contact with the outer periphery of said valve
congeeeni tuppbil tvalsitheeasol aemt ie |sdsle phethaiquier surface
orifice when there 5 is no liquid pressure applied
of tswddeutiesnpohéiapstpeam &b deloswhi e suitd athiariiiqesd and
portion undergoes expansive deformation so as to open
t he thet kitinewafiled phebian! ¢ fusaigpresisu eliagneapplursigrgoes
thereto fromthe upstream side, and the expansive
expdefsdrnmpdé Derid t Sei dntibirrehwal | gdi @@rieisenriestrdif) the upstream
- achievedby a liquid pressure |lower than the |iquid
sidRATTRIFPETS Wobmsehesdl doabk thl bpén sl operieg ofifice.
the outlet orifice cannot be achievedby the air

pasgigNgTRE &SSIHRAf d%%ﬁ.@eaéécéﬁditxﬁ;{ tbr 672 oMtsi dBerd2n said
The del'ivery device according to claim 11, wherein

valSAl &1 MRME A c?%%'%téi SYRAGK! ERRREL has anflapgeldtf@rmed.

position on the upstoream side of the cylindrica

por ti;0n AV"{?ilélQVtefi?hﬁ%lvﬁge??gﬁlgggsﬁﬂgg val ve el ement

makes contact w sai e so as to close the

Fl MNP When sEReRS liSig"QublsAYh e i BE 89 SHE S aRRA T €fbular

t here

shape or substantially bowl like shape that has an outlet oxifice

at the bottom thereof;
a valve elementrmade of an elastic material having a
substantially ring-shaped valve body and a substantially

ring-shaped thin-walled portion provided at the distal end of the

former, said valve body being fixed in the outlet portion while

said thin-walled portion is exposed through saidAorifice to the
outside of the outlet portion;

a cylindrical valve element support member that is disposed
insaidoutletportionsoEﬁstodelimittheoutletorificetogether
with said valve element; and

a vent hole that communicates with the flow passage which
is provided at a position in the upstream of said valve element

via an air filter, with the outlet orifice side defined as the
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fromthe upstream side, and undergoes

oNpL essi ve
deformation so -as to open the fIOM/pggggégiﬂg?ﬁgéwPAMChzooﬁ

itself and said val ve el enent 20 support nenber when a
liquid pressure is applied thereto fromthe upstream
side. 13. The delivery deyhce according to claim11 or
12, wherein said valve elénent and said outl et
portion are integrally fornmed. 14. The delivery
devi ce according to any one of clainms 2 25 to 13,
downgfh&P8'n anti bacterial treatnent has been applied to
- said Specification as_at 20 March 2006, 75 val.v .
el BheReinisaidyalyes ?%@Wnaé%ﬁ%%esaggSrB%@ "f%llgen‘%/ PoF& R
of clains 2 to 13, wherein antibacterial trg@tne%% 1
therieas beemakpptomitiaco widild theupnEeroppFigkery Qf Sasfhda-ve
del i very device according to any one of clains 2 to
elenkht yheper hnambeguiadaitotctoses thesvitded ¥l bl ¢pypPerdhere
in the upstreamof said outlet orifice or in the 5
is ndNShueapfsdhfie pPsiiédahevbes driohetfd opspasamgédes while
opened and cl osed by said valve elenent. 17. A
saifHHidnen 1RAVLAgLL bR Eedé Vesys daies iaec dedbngatvonnyo as
10 one of clarms 1 to 16, that is fitted at the nouth
i ; = 17hei £pptaknes iacagldiepthiareto
to ofpnitre 31”%5%‘%%%%?2?%3*‘% hﬁaﬁt ot re bl d artdably in

fro%g\%%%!lﬁ)gg}%ga?%ﬁ’ sgigd delivery device or in said

: | e said plug nmakes contact with the
15 hner 8l A (e hheuoRase a0e Lfcrsaldiadaldd goytion is

0 close sal ow passage before the

 ecn SRR A Bt kLS4 By WP PR AiBSgsingpressure

'S ah
of said air filter, and opening of the outlet orifice cannot be

achievedbytheairpaésingpressureofsaidairfilterfromoutside.
12. The delivery device according to claim 11, wherein said
valve element support member has a flange at a position on the
upstream side of the cylindrical portion while the valve body of
said valve element makes contact with said flange so as to close
the flow passage when there is no liquid pressure applied thereto
from the upstream side, and undergoes compressive deformation so
as to open the flow passage between itself and said valve element
support member when a liquid pressure is applied thereto from the
upstream side.
13.Thedeliverydeviceaccordingtocﬂaimlj_or12,wherein
said valve element and said outlet portion are integrally formed.
14, The delivery device according to any one of claims 2

to 13, wherein antibacterial treatment has been applied to said
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75

valve element.

15. The delivery device according to any one of claims '2

to 13, wherein antibacterial treatment has been applied to said

outlet orifice.

16. The delivery device according to any one of claims 2
to 13, wherein a liquid filter is provided at a position in the
upstream of said outlet orifice or in the upstream of the'positi.on
where the flow passage is opened and closed by said ;ralve element.

17. A container having thé delivery device according to any
one of claims 1 to 16, that is fitted at the mouth.ofua containei
body.

18. The container according to claim 17, comprising a plug
that is held slidably in the flow passage of said delivery device
or in said container body, while said plug makes contact with the

inner wall of the flow passage of said delivery device so as to

‘close said flow passage before the container is put into use. -

19. The container according to claim 17 or 18, that is an

eye dropper.



