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1 DESCRI PTI ON ~~ DELI VERY DEVI CE AND CONTAI NER
PROVI DED W TH THE SAVE TECHNI CAL FIELD 5 The p “\“\“\“‘
invention relates to a delivery device that mmw ‘m‘\“““

a liquid contained in a flexible container when

canalﬂer hs|depreszed_ andl%thgﬁg;gbﬁgrAR;oxlded
with the elivery device

contai ner used to drip a liquid contained thereJNWM“mwmmmmm“

as eye dropper enpl oys prdekiverygndevi ce 150 such asgooooz+
one shown in Fig. 41 (a) , (b) . The delivery device
15 AIE{yt ﬂﬂ??f%ﬂgfg)f | H bf%g%y AME
gjmhgﬂ%%%}rﬁcu}?l et o(-’:a?l\}l ce 151 P%E%\F .%rﬁfg [ nnerS
dlaneter is set so as to allow it to deliver the
liquid by depressing the container body 152 and keep
L u' om being delivered when the contai ner
TE%E§§Cég2 ?@Ehot depressed, and an outl et opening 153
of which a dinension is set so as to hold.the
in t hBefBFRAFBRCalBVEpL1SE. rsgathe Een?aﬁﬁéﬁvsgysﬂgwﬁce that
in Fig. 41 has a hlg possibilit of .the outl et
dedpEArAga153a8éAngorsALARNATG B eFﬁlé#SoF@aﬁﬁéﬁ@r §’61@|‘? the
as bacteria and dust. In the case of an eye drop
copfaipart Leubapresseds wady thiekerptepaert ﬁéoaaﬂe@lt With the
openi ng 153 catches
delivery device.

*159159'

BACKGROUND ART

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 keep 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
such as bacteria and dust. In the case of an eye dropper, in
particular, it is very likely that the outlet opening 153 catches
microorganisms through contact with cornea and/or eye 1id. After

delivering the liquid from the container, outside air is taken
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m croorgani snms through contact with cornea and/ or eye

lid. After 25 delivering the liquid fromthe

container, outside air is taken 2 in through the

outl et opening 153 so as to restore the container

body 152, that has been defognmed by depressing, into

the original shape, during which m croorgani sns and

dust that have been caught on the outlet opening 153
inBYrdegeatd edthutt H8chiAYi 6 eRhbbBat ¢ s WheOBbntainer

155 that has remained in the outlet opening 153 and

t S 1Lt 0 ' h [ he4 qi
oo L ) o R O B PR K e b SpeTnai B S p R ginal
not Qu 25, 0 I Uy t ' [
sngfE A BhEsy T tfar bl SR8 SR e fals i cavont
nt ai ner, 10 bod y_cause the.liquid caontaj.n .

ongitis BPRTRS SRYLT A0 BT HererT bracy Crhe SR hAPRPEhalmic

ol ution contained in the eye dro r_ includes
SOIREFSBHLIL Histinkas HER248 Har, HKBIF 4RT CRESrel 37 and returns
_ paraben m xed therein. However, there are such
ingpinecsrnERbre T PORY 134135 shryntid bl @sdri(pe alb) - Reference

conposition that includes an antiseptic 15 dependin .
nupATERd §6/50 FOf ot RAIARG L6 G RHES ARG bL QWi AdepiitRalnic

may cause a side effect such as allergy in the user of
soflhsiopht AaPri ¢  sol ution. For these reasons, efforts

have been nmade to elim nate or reduce the use of

ant i §éptecentForo&xdmpioer ghirsizosnbhnd dystdinppeilse deattainer

contain small 20 quantity of ophthal mc solution and
bodyemagalcadswe theutl igutiids ephita inedc theéeed inave degenerate or

commercialized for sone tinme. Although this eye
dedeappenteantied ophhakd ntilves obet Dén asetiineagentthehegh dropper

cost limts the applications thereof and prohibits
inwildele sapt i £dtt Nagent such as benzalkoniumchloride or paraben

mixed therein. However, there are such problems that it is
difficult to prescribe a composition that includes an antiseptic
depending on the type of ophthalmic solution, and the antiseptic
may cause a side effect suchasallergy in theuser 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
eye dropper caneliminate the use of aseptic agent, highcost 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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Japanese Publ i shed Unexam ned Patent Application
(Kokai 25 Tokkyo Koho) No. 2002-80055 discloses a
delivery device provided 3 with a filter that enploys
the so-called delam nation bottle having an outer

| ayer and an inner |ayer whigh is provided

del am natably on the inside of the outer |layer. Since
this delivery device prevents the outside air from

wifh@Wing-dMtRat Be: Q%%%H@éolaéﬂ?ygﬁ de1tie n@ttib@ibottle having
openi ng after deplverlng the liquid, contam nation of

antd?fcelbrl _%l dyl é‘n& Eu?l fﬁgé?'lrﬁep%hpﬁﬁt £ éﬁ'o‘?ﬁcitelaiedlelgﬁlnatably

can even e wever I'S necessary to provide
a nner . cont r that nstd i.u ne

on gh%rl%ﬁ%i&l . Saﬁﬁfyoaﬁ%ri%&g?so S ?%%Sﬁo'ﬁn%%lﬁ"%& fevice
chan e int [ ess e af the, cont ai ner,

PrEBeRRg ot UGS Bt SE Rk Th e g AR ER e ml@%r “Enrough
manuf acturin cost of the conta| nese

Ch s e POBRLRAT RERr IR S gt o8 | b Rolr
Koho) No. 2001-179017 and  Japanese Publlshed

th@ﬁém%@athpmlwwQtapaﬁre-mza?heré&ﬂw&%%yrﬁaented
2001- 206454 di scl ose 15 anti bacterial containers with

Howepsroustf 1 £ RECEFHRAL Yok for@slasralt irgegugenitginer that is
prohi bit the passage of bacteria and dust and is

cohpticdtedt frhm buel Ennepehdyver tded dof edsi ivhide foggeed, so as
however, when the porous filter dries up after being

towetteunbgatbea Idhprigh ithéhe ihsideppsssdiutetof dfhe lgentainer
filter being | oaded with the solute contained 20 in

dukhs thequied.ivArguspHensildryuiry,bee sisbdimg inheh bphidaalufiacturing
solution depending on the application, in which case

cotlie ofir thkeeoonfalianaded filter becones nore likely to
occur. Moreover, while the containers described in
JapavepankBgkl PabedsHeex amiefachiBaide®atent Application (Kokai

'on of

Tokkyo Koho) No. 2001-179017 and Japanese Published Unexamined
Patent Application (Kokai Tokkyo Koho) No. 2001-206454 disclose
antibacterial containers with a porous filter that has pores small
enough to prohibit the passage of bacteria and dust and is fitted
at the outlet opening thereof. In this case, however, when the
porous filter dries up after being wetted by the liquid, there
isapossibilityofthe filterbeingloadedwiththe solutecontained
inthe 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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- or§EEYSRRE g REm obwT Ry

Application (Kokai Tokkyo Koho) No. 2001-179017 and
Japanese 25 Published Unexam ned Patent Application
(Kokai Tokkyo Koho) No. 4 2001-206454 enpl oy the
porous filters made of sintered nmetal or sintered
resin, in which case fine pagticles of the sintered
material nmay be delivered along with the liquid. 5
DI SCLOSURE OF THE | NVENTION Wth this background, an

200D} 266495 &}l Y @3RNbokBUBNEL DRerk Smdde IO ek ed metal or
delivery device to be fitted at the nmouth of a

5159@£ﬁﬁn EsPR, aﬁntﬁhgéﬁ'¥§§eafihgub§r6981@én§§ EH€r§thered

In the form of drops, that enab es it to prevent the
. qui I k 1 d hj septic

T O A B
liquid. Another object of the present invention is to
provide a container that allows it to elimnate or

e_the_us %ntlseptlc for the purpose of
f PNQUId from 15 being

degenerated, or. deteriorated, and achi eves snooth
del |WéF9 thEs (hRCFIERIRA i ¥h AR o G Fr&et R&e§&htet nvention
Egnlng even when the content liquid is a suspension.

is[ el Pyerydeesi delivey T es yEUdA dd tdred mE hesaputh of a
invention that achieves 20 the object described above

copbapneseso as batdestiyrr @ bhdhadisaptaiyird &heirgliinyin the form
bott omed tubul ar shape or substantially bow Iike

o fsirape , htdva hgnanl esitiitdto prévérethe lilg iidoiranf i deirgbackward
a valve element nmade of an elastic material that,

andtaerh itcher s et hoeht guiod gressto eheaxarteihdhaf ten deldamering
upstream si de, closes the outlet orifice

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 deteriorated, and achieves smooth delivery
of the liquid without clogging the outlet opening even when the
content liquid 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

‘shapehavinganoutletorificeatthebottomthereof, avalveelement

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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25 and/or a flow passage conmunicating with the outl et

orifice in 5 the outlet portion and, when forced by

the liquid pressure from upstream side, deforns and

opens the outlet orifice and/or the flow passage, and

a vent hole that communicate® with the outlet orifice

and the flow passage which is provided at a

positioning 5 the upstream of said valve el enent via
thé@b @ et idor@ionVahl, t RRensféieced BaitheoUt kAt dopréksare from

defined as the downstream wherein deformation of the
upyﬁiasn%ﬂ@,ntdé&ﬁ@'ﬁ}@% A thiedbh@ 1BEESSYFEcel BWBY or the

than the erssure required to pass the liquid through

[ a i t tsl et iLfikee
L LUl S S R S S
essure. requit.e j 1 ir fJ S

orPHERF LI E TR™ RESBERE B choly by iR A abRpFEioning

i nvention, t ve . el ement that, controls

e va ¢l osure. .

Ehe P IREFRIR L DS AL G S e d 1 3aRE PhE FEAGRY Cwith the
.passage s made of an elastic materi g and, when ther .
5188°38 %ol € i kP prodiohirs S e OPMBAY ERETY cderein

side, closes the outlet orifice and/or the flow,
depasmagtonRt theerrlve cdmsyt LR FhiRNeH pred ddr®tid Bressure

upstream side, deforns and opens the outlet orifice
lowad/ Phan Hevd (e Ssassagequies ERePass | tdte driiqyick through the

~and/or the flow passage is opened, the outlet orifice
aiarfd lttesr apd bpeadma® Sthe ouspedi 91 khidgand/ esritha hbpw passage

body such as eye dropper connected wth the delivery
cadeukcee dchievedt dserrhel preasior) reflui hedowe Iggss air through

portion becone connected to comunicate with each
thet her, fiiheérebfroacbuesidg.del i very of liquid framthe

outlet orifice. To achieve delivery of the liquid from

the odttled dwliifiersy device of the present invention, the valve
element that controls closure and opening of the outlet orifice
and the flow passage is made of an elastic material 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
the liquidpressure fromupstreamside, deforms andopens theoutlet
orifice and/or the flow passage. When the outlet orifice and/or
the flow passage is opened, the outlet orifice 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,
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25 with the delivery device of the present invention,
for exanple, 6 a pressure nay be applied to the

cont ai ner body such as eye dropper that is connected
with the delivery device. As the pressure is applied,
the valve el enent of the del gvery device receives the
pressure of the content liquid (nmedical liquid or the
like) from5 upstream side, so that the valve el enent

a pregieid nRY ]:?é“ﬂﬁf)ﬁlﬁe@lﬂd ehe ritdiGReraBdb9rsidieakl dropper
passage opens pon conpl etion of the delivery

th9Pe{ atd M e é % GRALFeRer 4ROd¥edr a¥8 tHE pressure is

outside air rou e vent hole in order to restore

ap%EEeag'QhBaba§QQP§1em¥%€ r%%é“ﬂ%&;ﬁ%ﬁg“@@ﬁyi é@@ives the
flr esent 1 nven |22t ﬁouzeth fl nce e ter IS

PTPPSUE RaSh gt 6P LB eoRTRRE (TG AShics OBty Japke) rom
SDGSFPOBrS Mo RN RGeS ?ﬁég i ﬁ%%nel%@tand the outlet

generated in the container body connected to the

oraéicgeppddevi Ebesblay PasErEN %e%e R gempletipp of the
after conpleting the delivery operation, has an effect

dedfl veEyePRERR F hef t HE'S B8EEFEEPOFOBEAIIRE (RO AEAWSal R @uEtside
element. As a result, a clearance (flow passage)

ailfrorheously ttee vealti lv@lgz irppedati on nesttegenthReo Vg imal shape.
el enent and the outlet portion is imediately closed

Whehehhe hde biesisyidevdrce hé thatrdamantbddyend ipo ienbsed, since
and therefore the valve elenent in the delivery deV|ce

thef af hef pl esents ifivérd ah tlce sreast hodketkatatamnuTheates with
delivery device of the present invention may be

thenbbdweaths da0re exXatpé egorgserdeddrubield betoticrerfirsbofteair into
fifth enbodi nents. (First Enbodi nent)

the container 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 wvalve.

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
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25 First delivery device according to the present

i nvention 7 conprises an outlet portion having
substantially bottoned tubular shape or substantially
bow Iike shape that has an outlet orifice at the
bottom t hereof, a valve el enent made of an elastic
material and disposed in the outlet portion that,
when there is no liquid 5 pressure exerted thereon

cotp PR AP Sam St ESrtEbﬁ%féSvitdbes@b@’c@ﬁtiﬁ?[H/ib%ftt@lﬁ@d tubular
when forced by the liquid pressure from upstream side,

sh%&ﬂ?%&ggﬁﬁﬂ‘isf{%§§§£/V:?ovsiﬁf1<i'k€9éﬂ1é)§e $ha3Shh8 &P%ﬁttlg%, orifice

l'et orifice, a locking nenber that is disposed in

atttt):gxt% ]95'“:81%\3;%[1%5%& ?%ﬂ%é Qleﬂgg.;:rh?acfe %lft e%@ 329€ material

ween | he I nner surface o 10 outl et
ortion and fastens, {he valve e nt_ji o

andebiatiiet n ERecRL: bR SR T B e bRagPi AR no Liquid
downstream si de,. and a vent hqle that co ni_cat

SRR A PLRSERRE i T YRS 3G GeGeraf 185685 FhPoRut1et
in the upstream of said valve elenent via_an air ,

orf W%ra,noah@%m hOEERAMIEENG & 1AL EE F BT B FORIRAf(RA™ side,
element is 15 achieved by a liquid pressure |ower than_,

UngREIPE & SOMPE esSdier RO FRA bR SP RS 19 urh thisrdlglet rReifice,
air filter and opening of the outlet orifice and/or

a l¢ekinrowetsnddatahfoll seosedildyédepputhetppessipr so as to
required to pass air through the air filter from

debinsialdlownpaheaberrtwren vése ldeandgha haney serface of the
el emrent made of an 20 elastic nmaterial and di sposed

out het e miitdrebn g diats tem soplee ated v e el emeh Atinomp$oredreposition,
outlet orifice serving as a valve seat so as to

wichnii®butlesusei fince aediiinegl @f ttheedbvortpassagiele Waed a vent
there is no liquid pressure exerted thereon from

holUpstheantsmflenitheevakyveh ehenEidw gasesyd hiait liet provided
orifice and, when forced by the liquid

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 pressure
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 orifice and, when forced by the liquid

pressure from upstream side, undergoes compressive deformation
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25 pressure from upstream si de, undergoes conpressive
deformation 8 so as to open the outlet orifice. Wen
the outlet orifice is opened, the outlet orifice and
the fl ow passage that is forned between the inner
surface of the outlet portiof and the |ocking nenber
communi cate with each other, thus achieving delivery
of the content 5 liquid fromthe outlet portion. In

sota%eccf 61[5&‘;1 tdelduarat devisee . dalrateene efitiBe driguick {5 efkned,
the outlet orifice my be achi eved by applying a

tthSégy{g@ SPiEDG &9 @ta&@eﬂc{%%tsg@] it$, ocorirec,e%%ew bBtween

Ivery device simlar escri bed

th%f%ﬂ#%?%dr%% gh Eeﬂ{é"c%&dl 2 ougity, \ %‘h% lgc@ﬁﬁ member

0Se descri at asep
entr t t
o LBl AR5 SO DER B4Ry 059 e comconc
restores the or e after the deliver
ligpdfafion, tgﬁdobﬂgﬁ%n8§53398 pressure thatléra%s in
the outside air accel erates the reztoratloglof t.he

def ot frek %aﬁquieehléfﬁew deiefCa PRE1VEFVeCE| Hipntl Bkl from

be caused to act as check valve). In the first

theeputbey ridiee moivhbe eohbrEsdine aMerlarimet popredFuEpeto the
val ve el enment is achieved by a liquid pressure | ower

conffadneriwdy ebatiis adnneded eftihitde dol ey dRBIFPQUMG Larly
through the air 20 filter, there occurs no | eakage of

tot hbakidesdried rasiosdly er Sudly Eagtuhesdehdvangrations are
operation. Moreover, since opening of the outlet

aleoi timélamdtorthoft odepassoge moswimishyi nthati tasadteic entry
outlet orifice cannot be achieved by the pressure

ofr efui 1eith tthepasn taiinert hhoughht tiee a&irr flilllter €aonve achieved
outside, there occurs no entry of the

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 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 air filter
during the delivery operation. Moreover, since opening of the
outlet orifice and/or a flowpassage 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 through the vent
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25 outside air through the outlet orifice instead of

t hrough the vent 9 hole, nor correspondi ng | eakage of
the liquid through the outlet orifice during
restoration of the container body. As a result,
according to the first delivery device of the present
i nvention, delivery operation and restoration of the
5 container body after the delivery operation can be

ho 88 hiryedoshRabbhyiwai | 82 R4 &Y ith@, 1 8du ad Ritgbd v ehe outlet
the backfl ow of the liquid that has been delivered

orif?gét@\?rﬂi'&l?és@ékét?@nagg the cSHEéi/an bod

m cr oor gani snms and bei ng carried by the ¥|quid to

the ﬂgsa\t E%%Wltloab{gﬁégfpé ié%h%e%%g‘:ydgfﬂfgﬁg e&é‘ﬁ]ce of the

ve el ement “an are pre
rall nte rall

f t
orgfefEnthint PR | SERTFGE e sra¥b?8ﬁé?s”o?590r¥95¥§ of the
manuf acturin he de devi ce
COBEF{BEENPOSHRE FORE tF%¥3?¥%Ea¥3|995?3Fh?ﬁgC?ﬂebsaﬁsaleved
el enrent and the | ocki ng nenber 15 | ncl ude,
SR BipY VD b tR T It HRA didiy aaﬁagbn%%wlno@zﬁ HPg'lckflow of the
(Second Enbodi nment) Second delivery device accaording

llﬂéltihteh@\ae@@ﬁtmmecﬁﬁlJo\fﬁr%cbrﬁmnsé@ea@%tepra&lﬁeoﬁnd the
havi ng substantially bottoned tubular shape or
en§gse hritd et dgr drowl sis leards [dagsé Pranghaasrahedury dthe liquid to
orifice 20 at the bottomthereof, a valve seat fixed
thenuphgreaml et portion, a valve el ement made of an
elastic material in a substantially tubular shape
t hat Ihsthexédreh théivamgr dsuifecetbfk wvhéveuelement and the
portion and, when there is no liquid pressure exerted
lotkéngomehivom atp sirtedf@makilde integsadigdformetie Byl ietegrally

seat fromthe downstream
forming the valve element and the locking member, process of
manufacturing the delivery device can be made efficient. Methods
for integrally forming the valve element and the locking member
include, for example, multicolor molding and insert molding.

(Second Embodiment)

Second delivery device according to the present invention
comprises anoutlet portion having substantially bottomed tubular
shape or substantially bowl like shape that has an outlet orifice
at 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 isno liquid pressure exerted thereon from

upstream side, 1s seated on the valve seat from the downstream

side so as toclose the flowpassage connected to the outlet orifice
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25 side so as to close the flow passage connected to
the outlet orifice 10 and, when forced by the liquid
pressure from upstream side, undergoes conpressive
deformation so as to open a flow passage between
itself and the valve seat, wth the outlet orifice is
defined as the downstream side, and a vent hole that
communi cates with 5 the fl ow passage which is provided
an@l #nEOSELEOR 1 Byt Pfe UPSLH A r 86 s8R Of ¥Vath Wep O BEBM side,
via an air filter, wherein conpressive deformation of
Vv SEpETA T i [ ess
ungSEadey  CofpRERThue MO o e, SRR Py passase
hr ough t ajr. filter ' ; ; -
ool b el s5iaAR e vrt 85 oBa B 0% St B s Eledngetines
by, the pressure required,to_pass,air rough t ir .
asfﬁ“? e&W%H%?}Ps%%?' 139 e ?@%oﬁlalge}tg\?grgo%bl?gg,gltes with
t he val ve el ement made of a | astic naterial d
thg| SRR ISR AN EIGE LF RITHH R MRBSPR L pLgP VR L Hgstrean
val ve seat that is also disposed in the outl et ,
ofpspiflonalys gbementoVéantPoplE| SsLF_  anyh8peARNGOBPrESSLVe
the flow passage. Wien there is no liquid pressure
deggenatdontef &ébg Vabie psmeddnl i ardh ietek byad id Blichpaessure
makes contact with the val ve seat and closes the flow
lopasshiyenttttet romamotes el ioed 60 passitdee didivitk through the
upstream side of the outlet portion. Wien forced by
aitrhfe ltequanid ppessnge 20hé corhlefse r ebivs pdd/oridievbl 9@ passage
el ement under goes conpressive deformation and forns a
caanhearaacachieté wed by ttdel brasdutrkereghieedseatpgdopens ahrough
cl earance between itself and the valve seat) . As the
thel aaraf¢etes fFeomeduletdeen the val ve el enent and the
valve seat, a flow passage is fornmed to comuni cate
the gpsthease8bnlih@elivery device, the valve element made of

an elastic material and disposed in the outlet portion makes a
pairwith thevalve seat that isalsodisposedintheoutletportion,
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 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 itself 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
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25 valve elenent and the outlet orifice, thereby
achieving delivery 11 of the liquid fromthe outl et
orifice. In the second valve elenent, delivery of the
liquid from the outlet orifice may be achi eved by
applying a pressure to the &rbntainer body that is
connected with the delivery device as 5 descri bed
previously. Such features and operations are al so

ofSktHEl @i qliedt Fesm drschlbedtpobeyvifausl.y, that aseptic
entry of air through the air filter into the

cont 2hNehe CaR-HE4 aedhi w¥ esh shetr | they MaAd Me & @R iquid from
restores the original shape after the delivery

orPBEEL PO R B DECRL VP, DA BPUER IR, i p¥esbite o e
f d | .
cofSRIETRORVRY B1 TR onREE YAFn RS SEREVRRY SR ce s
essive def ormati

del i,very devi.ce, .Sincg_conpr n_of the
de5ErdReg BRENLONE i €960 by AU quRd pYRSsar SoRguBFS 31s0

.than the pressure tgat is required to pass the liguid .
S1PAGHgHO (HIP SH FeSE8 HeM RFSVEABP LY 0dR 'S SREPIASK AR §rof air

the |liquid through the vent. hole during delivery
thgpsiht bR, aibr 86VEPT bR etRPeFRHA BICY AP fift |aghieved when

orifice and /or a fIOM/passage.cpnnunicatin% wWth the
theuvpéve okenenle regindeshehachi bykirbyheme pEbssutlee delivery

required to pass air through the air filter from _
opewediige, ehdrehatqedrhovemnesofra fhatodsarsi e Hre outside

through the outlet orifice, instead of the vent hole,
aimorceerleespesdithe Ireskaga téfont I Ithguide fodmmaggvalwe element

outlet orifice during restoration of the container
(hzoche. thAs wateswdlemerctaedi bg toutshd secordadehi vkegk valve) .

device of the present invention, delivery operation

and restlor atcondadkltierydevice, since compressivedeformation
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 flowpassage 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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25 container body after the delivery operation can be
achi eved 12 snoothly while preventing, at a high

| evel, the backflow of the Iliquid that has been
delivered fromthe outlet orifice and the entry of

m croorgani sms and dust bein@ carried by the liquid to
the upstream 5 In the second delivery device, the
valve elenent is fixed on the inner surface of the

smOSEh By ol 1d Prfamtiihey PUrPaSEigh 1&ECH) altRl YaelkglioRdof the
and opening the flow passage. Accordingly, the valve

11&&?&8{%??%%%4@%1&%@&)%&{ enRr sfignakl ¥rfierpedand the

I'nt egra ut are not imted to this constitution.

on g0 W S0 L0, I vBb g LEFPIN I P15 e

thlockigg nenber can be fixed reliably, and process of
Frantf ?awrng the delivery device can be made nore

efficient. Methods faor integrally form t he val ve, .
ol enthit i FEIHE FSCRIVRS nERBeFer nERBE LYo E XEuRRY ds £ixed
mul ticolor nolding and, 15 insert nol di ng. Thkrd
onchPBJiRBRE) SHRERESdRE| TBRyCHEVPECPREESPRI Tt bREHRUTPOSE OF
present invention conprises an outlet portion havin%,
acsupatanyi alpyingt adeePebud athe sheye RassAasst afCCaFRAYNILY,
bow |ike shape that has an outlet orifice 20 at the
thpovabuet akement andadihve l@arg memhe ofargn pelederably formed
material and disposed in the outlet portion that,
inthenafhyr ebus moel nqti dimpiredstive thier tedsthsnsdenf.r oRy
upstream side, closes the outlet orifice or the flow
inpagsadé ywho ohing romenv e hve s lwintdntt Apddiltd ébckangfmember, both
and, when forced by the liquid pressure from upstream
thei delve element and the locking member can be fixed reliably,
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 example, multicolor molding and
insert molding.

{Third Embodiment)

Third delivery device according to the present invention
comprises anoutlet 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 elasticmaterial
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
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25 under goes expansive deformation so as to open the
outlet orifice 13 or the flow passage, and a vent hole
that comunicates with the flow passage which is
provided at a position in the upstreamof said valve
element via an air filter, w3h the outlet orifice is
defined as the downstream si de wherein the expansive
deformation 5 of the valve elenment is achieved by a

or! tQ& £h Pk %ga?é,owﬁ bhaant LHEe1 OrasUi@miauidadd @ith the
pass the l'iquid through the air filter and opening of

leQ%Qé‘é%&%y@?%&ﬁ Cfs Yrdfeidd aw 93§§§9€i&1§nir}9tthtée upstream of

achi eve e pressure required to pass air through

sa%gevgiéef%#éﬁgqtﬁﬁ.nﬁguéffcgi%fg%,lQi&ﬁeFﬁQ'J&kf%ﬁ'&gy ice is
evice, the valve el ement nade of an elastic nmaieria
nd dis ed.in the outle rtiaqn ntrols t.he .
aef et <X IHF SpARFhEcEY Tie BREE et Tob i G e 1 cpggmation
passage. en there is no liquid pressyre exerte
otf R St ¥ Grheimsett oar af deet die & B GREH ErdRTits Gapeer than
the outlet orifice or the flowassage 15 that , ,
EheoRABRAPERR B A FEE He® ORI thsr iR dawow\s%éntffeo@eefd filter
by the liquid pressure from upstream side, undergoes
angdypBABipE Ofetlr mutilat &Fd fdsensrt heofiPetPatiagecaginot be
the fl owpassage. Wien the outlet orifice or the flow
acpasyagdy shepaessurnchecqi bye paofegs abetheenghde air filter
upstream of the valve elenent and the outlet orifice
fr20 psiteddabl i shed to communi cate, thus achieving
delivery of the liquid fromthe outlet orifice. In
t he Thi thedetimdrdeldendirgededélbiyetlye ofaltvee elliequend fiedmof an
the outlet orifice may be achieved by applying a
elpsedsunet toitheand oritspioserd bodyhe latt liex ponhéohecdomitdls the

the delivery device as

closure and opening of the outlet orifice or the flow passage.
When there is no liquid pressure exerted thereon from upstream
side, thevalveelementclosestheoutletorificeorthe flowpassage
that communicates with the outlet orifice and, when forced by the
liquid pressure from upstream side, undergoes expansive
deformation and opens the outlet orifice or the flowpassage. When
the outlet orifice or the flow passage is opened, the flow passage
between the upstream of the valve element and the outlet orifice
is established to communicate, 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

described previously. Such features and operations are also
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are also 14 simlar to those described previously,

that aseptic entry of air through the air filter into
t he contai ner can be achi eved when the valve el enent
restores the original shapeldfter the delivery
operation, and that negative pressure that draws in
the outside 5 air accelerates the restoration of the

sifef 9F red tnalkweq et eprepta dhencriding takteasbptiebtertry of air
be caused to act as a check val ve) . In the third

thf’ﬁu@l’{ Ne Aot Cﬁlt?éf‘ﬁ%ﬂd“%h@(%@ﬁ'a\i@le@f&hwﬁb' g@Bh®kved when
ve el enent 1s achieved by a |iquid pressure

th%Q%ﬁﬁﬁggﬁgm %%e EEEé?QEQ¥%??Elb§na§qﬁ gg 1B PRSI BBlivery

throu

i qui occurs no
I f h
opaismasywcz} o0l BP=ENt bRy UL ne outsiae
def or t|o he val ve Ienen nqt .caus
a1hreoehrerleathi ch et Eait Ag Hhel 3sfgfws gBgve"€1ement

(hence the expan3|ve def or mati on cannot  be achlev db
(hERESpt R S BRSNS SRR RAREA&4 85ags 1 valve)
the air filter fron1out5|de) , there occurs no ent
of the thetididd det1VRFbAER1ERe YRS DPXPRRELVE Refbxpation
of the vent hole, nor corresponding | eakage of the

of| thyeivh ke elgmerteisuathieved ity eel dguidgpresseratirer than
of the container body. As a result, according to the

thehpresshetré vighrat devirequotetiheo mecsqarté@eﬂmqumdehlnr@wgh the air
delivery operation and restoration of the container
fiateer therdebtvery opeladkage can tiee achiwiddrsidet Mept hole
while preventing, at a high level, the backflow of the
dulriiqui detlhatrvhapelra¢iodel i Meredvérpnsiheeothketxpansive
orifice and the entry of mcroorgani sms and dust
delfeirag tdatr b€dthy thtvei guédehd thenafpstaesen by the pressure
from outside according to its structure (hence the expansive
deformation cannotbeachievedby thepressureequal toairpressure
to pass 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 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

microorganisms anddust beingcarriedbytheliquidtotheupstream.

In the third delivery device of the present invention, the
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25 In the third delivery device of the present

i nvention, the 15 valve el enent has a val ve body t hat

is fixed in the fl ow passage and a projecting portion

at the tip thereof on the outlet orifice side. The

projecting portion at the tiyp of the val ve body

approaches fromthe upstream and engages a ridge

formed on the 5 inner wall of the flow passage that
vaCOEMRINéREh €ha¥ Ehvheeopdbdgtthay iili gexea a8 tie dlesepassage

the fl ow passage. The val ve body preferably expands

anboyd jlhe idewpstt eam anader tipeaidfarnt caf thleddi®t drifice

pressure fron1the upstreamside, so as to forma

5 18Lar A6, ST NELINY Moo PE phECAE NG DOEL) O dknt Nga 140 9o
i sahir ikl : Y

t he v e ridge provided on the I nner
0 e I [=N {g) n
apBgoR3Es Eréﬂ Fagef spﬁééﬁt%ddt%é f Ul R Bn che
. ortlo %g % of the valv en es wih .the
mﬁf—ag%aﬂ} & bhr kAT W SOBHGRICAGS BhFh the dutlet
Essage from15 the do strean13|de so that the flow
Or3idE5g&°i &5cIF8sEd SRS Fﬁgwlpaﬁﬁagﬁressure |s
applied, the valve el ement expands toward
domEPPé’é\%V@be%Péﬁ§§§P%Y§é§’|apid§n‘-owad%?%}b‘?dBHEHFESamunder
he clearance between the prOJectlng portion at the
th@lBf§ﬁCFh@fv%W©E;lQRkﬂ/Hﬁﬂfﬁﬂ?@ fragetheovpPabbe¥h gi@e, so as
i nner surface of the flowassage . 20 Wen the
todéprmer lsparaatdeok ety ceonphet reb et i@ porquiap at the tip of
pressure is renoved fromthe valve el enent, the
ther vaéreibedpend dheatidde pridvi defd Ohethmlivmebcodyrface of the
returns to the upstreamas the valve el enent restores
flole parsisgigeal shape, so as to engage with the ridge
provided on the inner surface of the flow passage
agailn tHiweceby, eghesittigere isnoliquidpressure exerted thereon,
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 theridgeprovidedon the inner surfaceof 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 to engage 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
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25 the flow passage. Restoration of the deforned valve
el ement is 16 accel erated by the negative pressure,
that is generated by the restoration of the container
body whi ch has been deforned by the delivery
operation, and has the effedis of drawing in the
outside air as described above. 5 (Fourth Enbodi nent)
Fourth delivery device according to the present

act8YEPL L OA b)‘folffpé e B O Wl s W, t itPR thawi B8nerated by the
substantially bottoned tubular shape or substantially

re%@&a£i5ﬁ SHape Ehatahasr b @PLIRIcIPRLEI 58en &le fid¥8ned by the

ottomthereof, a valve elenent made of an el astic
' di j t t Ut | ;
ae [V EFy Moddh A0h (IRPREL, Ll CURAR, off dPak g DL ke oueside
.S no I%gui Breﬁsure exerted thereon fromthe
alﬁpg?rgﬁ 18" 2P8Y&s the outlet orifice and, when
forc the liquid pressure fromthe upstream side,

d b
unde?EB@%ggxﬁgﬁgg%ﬂenngornation so as to open the
outlet orifice, with the outlet orifjce 15 side is, )
def i REHT BB Ikl WRFAATELR §CFTARATatV Mt RIS Gt nVention
conmuni cates with the outlet orifice via an air
compriges atherbi At Rord lopansive syepsergtiedn Yoo § Fned tubular
val ve el ement is achieved by a I|iquid pressure |ower
shaharot Isebstesdiied lvegowt ddi ko spaps et hagupd outhreugiifice
the air filter and opening of the outlet orifice
atczmbb t20mbehecdd Ev edvalve ted emegdsnede radganretb 3ol paggserial
air through the air filter fromoutside. In the
anfiairsddo kel i eoy tdeti wieth the ordllved b eeont onddee ofitensurface
el astic material and di sposed in contact with the
thewtb&t thatt i ehenohhéhe dsitres Siurfialt erdwneaof ecwrtiresd $hereon

the cl osure and openi ng of

from the upstream side, closes the outlet orifice and, when forced
by the liquid pressure from the upstream side, undergoes expansive
deformationsoastoopentheoutletorifice, withtheoutletorifice
side is defined as the downstream side and a vent hole that
communicates with the outlet orifice via an air filter, wherein
the expansive deformation of the valve element is achieved by a
liquidpressure lower than the pressure required to pass 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 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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25 the outlet orifice. Wien there is no liquid
pressure exerted 17 thereon fromthe upstream side,
the valve el ement closes the outlet orifice and, when
forced by the liquid pressure fromthe upstream side,
under goes expansi ve deformati®n toward the outside
(downstream side) of the outlet portion (thereby
bendi ng the valve 5 elenent toward the outside) and

theP8Bs £ty OHE kel tefdabi $8de VHER vdIRR OUbhEht @Nlidfsckethd outlet
opened, the flow passage bet ween t he upstream side of

ortllf?cc‘éaéf{ herepsrand HW%h@uH?\h@'b'rfe's%%ﬂesfrom the upstream

esfablished to conmunicate w each other, thereby

Sla%h'%&aagfg%%'%gﬁgngov%h egekﬁﬂquﬁrﬁgh%Qa gﬂg'%htSl

orifice n urt Ivery device elivery o
the lLiquid f t ar.if.i ce C d
(AR e 06 SUERE En et e edsY B g Y valve
connected with the de]iver evi ce des
elgmeRtotisrgrd sﬁ%ﬁ Tt f%ﬁﬂoaﬁaﬁa?ﬁsn%uaf%ﬁeﬂ%&ﬁlce When
simlar to those descrlbed previously, that aseptjc
thefiwil el oal £188 ipBeRRdt féeaf ko PREERIPRSIWGRE the upstream
cont ai ner can be achi eved when the valve el enent
sidespéreBetFrl o igisnansrask thet eptink fetfiedyis ‘established
operation, and that negative gressure that draws in
tot pemmunseabe wiith aachlarhres theeebgsah RV oig e lityery of the
deformed val ve el ement (hence the valve el ement can
lilpwidadged tthheactutdeta agtiddkceval ve) . 20 In the fourth
delivery device, since expansive deformation of the
val vanetpaefdurtsh actiiiencey Ggvacki gie i pees st €hkeolkequid from
than the pressure that is required to pass the liquid
thiehbatightt bei Al ce may ter achherveddsg wpnadrieakpgessfire to the
the liquid in the vent hole during the delivery
coeperiaidromodbrgniteri,s sidmedtwe] exipanginee delivery device as
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

alr 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 device, since expansive deformation
of the valve element is achieved by a liguid 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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25 deformation of the valve elenent is not caused by
the pressure 18 from outside according to its
structure (hence the expansive deformtion cannot be
achi eved by the pressure equal to air pressure to
pass through the air filter fg§omoutside) , there
occurs no entry of the outside air through the outl et
orifice, instead of the vent 5 hole, nor corresponding

frbﬁa6ﬁ9§18E EE@oEHQHbdtbhﬁQHQEtEﬁ%t9¥b|Qhen@é'ﬁh@eexPan51ve
during restoration of the container body. As a resu

defor ik @h%ﬂééﬁﬁJ@%éQSEEQVQQHQ%Kapg§¥Eﬁ?e%ﬁd@ﬁ%oalrpressure

present I nventi on el lvery operatlon and restoration

togaé%%hrgﬁlﬂé\?erg?[i%? L‘ta%rlt fEmﬁnrﬁ%t%%Jde\ﬁethQPS %tc’u‘lré no entry

e ac revéntfin

j t he ckflo of t t S e
ofg t?wgr 53 St RE SHPEEGI LONIEMFRL o d%? the vent
Croorgani sns an ei ng d e li
o D ARG HE R areeder vt v iaiiteippughcthd SutLet
present invention, the 15 outlet orifice is deflned
Or}ﬂf-l&esﬁb‘srtlélﬁt |r§|5|t§’r@|tsll9nsﬁ’afpé@evé%o\?§a1§’é’ét Doyt i s
fixed in the outlet portion and the inner wall surface
of tRAe awguilporerondingttadhesfensthAsl st deypiceect the
the valve elenent has a substantially ring-shaped
presian twdlnvepdritron dedd vedlYoses natd adutdngt restidred i of the
bringing the thin wall portion into 20 contact with
cartie ety éoskyata freomtthee dsltiere ryurdfresse tsiiate a@fn tfe achieved
outlet portion. The thin wall portion of the valve
srelcdiidnt whpdef prabkeptinder gbes reixpgaidsivnwed ,déherbatkbhow of the
toward the downstream under the liquid pressure so as

ligquiapehath@agubkeh deilfiveeedwftbm the outlet arifice and the
si de bei ng defined as the downstream

entry of microorganisms and dust 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 open the outlet orifice, with
the outlet orifice side being defined as the downstream.

Inthiscase, whenthereisnoliquidpressure exertedthereon,
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25 In this case, when there is no |liquid pressure
exerted thereon, 19 the thin-walled portion of the

val ve el ement makes contact with the substantially

di sk- shaped val ve seat so as to close the outl et
orifice. Wien the liquid prd¥sure is applied, the

val ve el enent undergoes expansive deformation toward
t he downstream (bending 5 to the outside of the outlet

th®HHi0Wal 14Dl ePei tige thel weltd eimert mhike® contact with
delimted between substantially disk-shaped val ve seat

th@diddtednar yal bk syh 368 vafl dhge QHtdLhs RY 188 that outlet
hol ds the valveseat. en the delivery operation is

or%ﬁmﬂa .et %%Pcéhtehfih%ﬁgiﬁ%eﬂ lirsea% 1&8&?%@% fvfaﬁ?%‘eelement

e val ve enment, thin-wal |l ed rtron 10 o
I i ﬂﬁ&ﬁﬁzc t | t .
andBr¥8e8, FAFTYs FOF o SRES O 5 e, BBump e (pending
tﬁg fl ow,pass . Re go atiaon of %% def orned. val ve
0 o BHE TS ae b i D BHoby T HgatTod Sy weeiy K5 i outlet
has th ffect of drawing.in the aoutside.air and i
or JEReP ot Byt iToh BUSTEHTE hie B S by a1 ve seat
whi ch has 15 been def or ned bg the delivery operation,
angst st ded'abodir faGe PhethRBurhl BBt irrdhade hotds the
the present invention, the valve elenent is o
vapvefs@edbl yWheribe dekistaral ppebatior iswoside ted angighe 1iquid
outlet portion, which nakes the process of _
PreRafukadiur ¢hgved rondiiaealve ederentortdetrirrept ledportion
Met hods for integrally formng 20 the val ve el enent .
o fahide t el write letmeydr wigerini mekadecomtactoriorh fhledishigstangially
insert nolding, though not limted to these nethods.
digki-EhhpEdbediveeskd t Fofatsh adel ¢ ye ke ddviwgs soorr di Rg sttoration
the present invention conprises an outlet portion
ofhatiendgegolgidntviadviey eletreated st alodledrerated 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 operation, 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
the valve element and theoutlet portion includemulticolormolding
and insert molding, though not limited to these methods.
(Fifth Embodiment)
Fifth delivery device according to the present invention

comprises anoutlet portion having substantially bottomed tubular

shape or substantially bowl like shape that has an outlet orifice
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25 shape or substantially bow Iike shape that has an

outlet orifice 20 at the bottomthereof, a valve

el enent made of an elastic naterial having a

substantially ring-shaped val ve body and a

substantially ring-shaped t20 n-wall ed portion

di sposed at the tip of the fornmer, wth the valve

body being fixed in the outlet portion while the 5
attthdpvak badt poFdd BN al $a B¥P @I eehelnt 986 dihen@lddiciec haterial

the outside of the outlet portion, a valve support

ha¥erRBe! sQbsexhtRdnh ¢ati shafgpddahlive Eg&ipfﬁﬁﬁqa kQpkkentially

outl"'et portion and defines the outlet orifice

ri%%ﬁm%?%dvﬁﬁil}m—tmhlvégd %‘:ﬁr@ligﬁr%ﬂts c?s'{% %ﬁ\ﬁ%%ttfﬁlo% Eﬁ@%ormer,

cates wt oW passage I'S provided at
@, pesition j t . Of [ - ;
wi§pReR5 UPF R hady B Eeth 4B REE Sy P bRyt the
the valve el enent .makes contact w.th, the periphery of .
thifgugdied Korphrt renbersed we qiit Poe e HElaf ipcnloutside
orifice when there is po liquid pressure exerte
O£y Hip B5H LETRR T ieoRip &t Fahte SPHECT L EROTHE fof bl Gf T kgp § Shape
outlet orifice defined as the downstream 15 and the |
thaf; if dbFPese PdPEHIGP UnbRl Boksler gafisfe st theaboftoFitice
as to open the outlet orifice when the liquid pressure
tojoe thiesl wiEh thisey 2l ve folemeiite ps r eant dicde, tlwh€ |cOmygRicates
expansive deformation of the thin-walled portion is
widdhd dled bysaaye gliidhpt 2 $3ievd deshet a Ppahti o igy EBgRstrean
required to pass the liquid through the air filter 20
ofandidpenl g adfentdns: gukl ah i fiiidédeganwberpénacihe dbdd-walled
by the pressure required to pass air through the air
pdfdtlitcer ofr dine cudtlsiedel ehenttheake §tdpmis v eriyrhdeecperipleery of
val ve el enent nade of an elastic material and
thdi spasedsuppbbe neimber pords am kassehehetbuhiebl dedfice when
portion thereof being fixed in the state of being
there isno liquid pressure exerted thereon from the upstreamside,

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 to pass 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
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25 exposed through the orifice provided at the bottom
of the outlet 21 portion to the outside of the outlet
portion so as to define the outlet ori f ice between
itsel f and the valve el enent support menber. The
thin-wal l ed portion uses th&lcylindrical valve el ement
support nenber as the valve seat so as to control the
cl osure and opening 5 of the outlet orifice. Wen

potPEEL dS the bldliidePs eSEil @ 12XM pdrtibar e6Md remieliene the
upstream side, the thin-walled portion of the valve

ou@l?ﬂ%@ﬁfq%%%%ﬂﬁggﬁ@ﬁs¥ifBnﬁ@%éygfﬁe%ﬁ%h%ﬁ@éhﬁgoﬂ@ﬁember

X el e][rent support ne ler so as to close

t

TRy TRk ?%E%hsﬁ%%iﬂi%ffﬁg% 18 Sl lsuppor
neRBLL IS Oetggdsgg ssseeg@%gsgecfod%h%%ﬁ' e pog%r&eg opening

ownst ream Si e outle on an
t her pens .the o f|ce en
ofot{l?er.i &%é/:lleg 85éﬁé8e th erH r§a§§aﬁ% q {Rreﬁgure exerted
upstream of the val ve el e nt nd tlet orifice
N S A A Rt - Eti o er?gppﬁé:mfsof the

delivery of liquid fromthe outlet orifice. In th
val vl eRan b By edecprRaC HA W e FPeqtu T §  Bied 1PPemYt % the valve

outlet orifice may be achieved by applying a pressure
elepenhesupbdr himerb PO dEL EiFato] slesantle ealwheth aifice. When
delivery device as described previously. Such
theedigndd Bnesepeeat$ oriep bved dibrr 9o Sindn fhe gpshgsan side,
descri bed previously, that aseptic entry of air ,
thehtbighwahéedipofiicrmrudengade eaxpdrs e dedorbetion toward
achi eved when the valve elenment restores the origina
thehapes afle efddvres thed aw eviyde Jopdr ahrooyt had pdwttioregatd wdereby
pressure that draws in the outside air accelerates
opkhe tlesicartdidtoarafitbe diiad mbe yat Vet elreinbnde is opened, the
flow passage between 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, delivery of liquid from the
outlet orifice may be achieved by applying a pressure to the
container body that is connected with the delivery device as
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).



10

15

20

25

25 (hence the valve el enent can be caused to act as a

check valve) . 22 In the fifth delivery device, since
expansi ve deformation of the valve elenent is

achieved by a liquid pressure |ower than the pressure

that is required to pass th&2 iquid through the air

filter, there occurs no | eakage of the liquid in the

vent hole 5 during the delivery operation. Moreover,

si ncen the @iFansiiveivdefadamwicon sdhddhexpaheevel @stotmation
is not caused by the pressure from outside according

of lthd L2184 HELHERt (NENEa it R £ ¥RARSE Vi Jfr¥dMirON ower than
cannot be achi eved by the pressure equal to air

th@rﬁec'ég@re tppass £ Qfﬂei%tﬁgfpt s's Ehetf‘f%ﬁfc@”@k&%@ﬁj%e air

ere occurs no en outside air through

fl%@gr,u££g£eo£é .fi'nérEﬁeﬁ%béﬁoﬁll gvgqﬁul%gh% tﬂ@ernt hole

orrespondlng eakage o Iqui d throug the out

restoration of he ¢ ntalner
auping) ERe BRATHRRE bEC PR l?lfthodree?lveerr’y Hoodts Sodhsive
degrese t inventjon, erat| and re tor

|
PR LonRY B oS Vel T e T 4 i &W&f\/ &3& Pagssure

can be achi eved snoothly while Breventlﬂ% g %

frogyeptside BSERFPORIOEOL hES PFEUr§UrRat "RASE E f eXpansive
delivered fromthe outlet orifice and the entry of

defipenabigasiasyie thriaghievpdibygRaPF e 8 b eﬂﬁelm%mwessure
the upstream 20 In the fifth dellvery devi ce of the

tomraserhrpnvbrtioairifid tamfyen @ugsdde) suppor ¢ orsmssrno entry
preferably has a flange on the upstream side of the

ofcth¢ putisdale pbr ttihaeudietkofoudd athar i fiken inalend of the vent
liquid pressure exerted thereon, the valve body of the

hovel vieor elcermsparakiosy deakage of tthe heatiidntereeghsthioutlet
cl ose the fl owpassage

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 ligquid 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

element makes contact with the flangesoas toclose the flowpassage

and, whenthe liquidpressure is applied thereto, undergoes bending
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25 and, when the liquid pressure is applied thereto,
under goes bendi ng 23 deformati on so as to open the
fl ow passage between itself and the valve el enent
support nenber. In this case, when there is no liquid
pressure exerted thereon fr2¥nthe upstreamside, the
thin-wall ed portion of the valve elenent 5 not only
makes contact with the outer periphery of the valve
de 8bEHEBOL 08 URPAK! £ AIdrORhSOf BSw i sHiReebhReetti®del f and the
orifice, but also brings the valve body into contact
vambéheiBﬁeﬁﬁagﬁﬁ?QEttﬂ@mﬂékVe el enent  support menber
so as to close the flow passage. Therefore, it nakes

Suref%%}dgégﬁémhﬂén%ﬁbgé¥§$§§ gﬁ&ﬁ G&s NN ffred thereon

I p{essure I's applied fie upstream si de,
va { k
fr% R s e A
t | et t d
e e bl BP0 B b Pl et
thereby to fornw%open flow

b t
suppgéﬂzfp%fdl%é% Aoec ke Sf e UL DR e DOn g Drings

nber. Wien the outlet orifice and the flom1passag
thﬁr'éabié%rm}jﬁé§n&@séppﬁé&ta‘ﬁb‘&}é thed lpngh paskhgeralve element
between the upstream of the valve el enent and the
supppPik&t membercEoi 85 bet abpFshiliet blewmamiaet e, ThRyefore, it
achieving the delivery of liquid fromthe outlet
mageist fpeer20f |plesing idf add Pushgtdeyiéécand When the liquid

preferred enbodi nent . thereof, restoration of the
pressoreeds waipid el énemtth@m@rtre@mmi@ei g Neldel ¢ yepgnt not

operation with the |iquidpressure renoved, is
ondgced ke attde byinhheahegdtpaet jre ssdes gohexpass geaetediogtnation

by the restoration of the container body which has
tobeen dekoboedibdy bhethe outlet portion (downstream) but also
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 areopened 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
completingthedeliveryoperationwiththeliquidpressureremoved,
is accelerated by the negative pressure that is generated by the

restoration of the container body which has been deformed by the

deliveryoperationanddraws intheoutsideair, asdescribedabove.
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25 delivery operation and draws in the outside air, as
descri bed above. 24 In the fifth delivery device of
the present invention, the valve body of the valve
element is preferably forned integrally on the inner
surface of the outlet portieg which nakes the process
of manufacturing the delivery device nore efficient.
Met hods for 5 integrally formng the valve el enment and

the P&‘:‘tqh%t f@‘ﬂ:fa &é‘lix?%if‘if‘em&%lfdl : ';JHB[ste%f’c ifvention, the

mul t1c nsert no Ant 1 bacteri al

valxﬁ%ak?ﬁr? Jf kﬁgtcg}gglée?m%'fe\g or t e ou %@d integrally
on S LS8t S B S ﬁ%ﬁsﬁ%‘fgﬁéﬂgﬁ“@'@% (514 process

orifice is subjected to antibacterial treatnent,
of mﬁac&furlmgeﬁ%ﬁﬂeﬁgwteﬁa TePt SUTCECOR: bFCbart er M tafs for
- be achieved for the liquid remaining in the vicinity
lnéegrﬁélﬁéﬂn&;m%ﬁheHélaﬁ@é@ma&ﬁﬂﬂ%ﬁﬁﬁQU¢H@hﬁ9¥R&9@1ncluder
operation. 15 Menbers subjected to antibacteri al .
butreatnéanifey be,chvsbihcodetondidgneoantieinsasti ratddng.
of the delivery device. Antibacterial treatnment nmay
be apphtédatbevaalotiseatmbetd such as, but not
limted to, the entire outlet portion, the valve seat,
t he tantlee rierl ivedy daditbeo 8 weapeestnd Tapetbibdn, the valve
covers the outlet 20 portion (particularly the inner
elefiehacentiiatr thucbasltheotifliet ipopke@Byrabag wabgected to
absorption material (sponge, cloth, paper, hydrogel,
an€iBacpeeyhdad datnidig: .i nghda e 8l de eapmeAtdhibtirethabutlet

treatment may be carried out by mxing a chenica
orsficheas saBudAkicsent ke ahtabBadftbirhact ereakmagent eiffelchte of
preventing the reproduction 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 constitution 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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25 elastic material, such as thernopl astic el astoner
that makes the 25 valve elenent, or in the resin

mat eri al that nmakes the outlet portion, the outlet
orifice, the valve seat, or in the raw material that
makes the water absorption mserial or the like,
coating the surface of the valve elenent, the outlet
portion or the like that has been 5 fornmed with the

vatherledlentQlorapt b e sSumiAGe itdeah feRb k8EGheaSut let portion,
silane coupling or seleniumcoating to the materi al

thEh&Etlét idd, f é“vtafi%evéta% eb BNty I'i%hpﬂtalt%trlal that

portion, the cap, e water absor ptl on nmateri al

h r t
ma*ép%t%%weﬁngkﬁ &é?i%é‘ﬁ%tt??‘-‘t%‘é dﬁhéﬁﬁ?aery afmﬁ%@bﬁﬂe qgurtace
p and. wat e [ 1] n ner al t.he
o£Bhd Ted R R Bor L e SbPERFuRE (itihRa Y ik Hifle s peen
del i ver ice of, the presen I nvent i ref erab
FoRget s Ph i1 eI i BFoSRRLY hY HE LTS efarrﬁao*fm%rﬁte such as
outlet orifice 15_or .in the upstream of the siti
s14pnEpEPTbIRY G RGLERE UM 597 ba Egatgoe hy PRESEARVetnat Ls used
element. By providing the liquid filter, it is nade
topbeen fihe Valearelsrehievdde SREFRERITELIhe tb@sﬁcaamthe water
liquid fromentering (fl owi ng backward) the container
absodypttibat maiteréeAndot set gapherdshevéiyedevhabibanberyal
the residual liquid 20 renai ning around the outl et
treritfient mofy bheppltiest t pbytirogebeomuritsimicat(@g thy acrylamide
m croorgani smor dust. That is, it is preferable to
popaeirdentheat egusdel lihgrclayanidesrda b py evosrttimgy the surface

restrict contamnants fromentering the container
thielreb fi ssicbnzedteaduto t he delivery device.

[Liquid 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 backward) 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 i
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25 The liquid filter having fine nmesh of about 0.2 to
0.45 ,(.t 26 mnakes it difficult to apply the
delivery device of the present invention to a
cont ai ner that contains a suspension. On the other
hand, this nmakes it possibl @gto surely prevent or
restrict the residual liquid fromentering (flow ng
backward) the container 5 body that is connected to
m rdi& deki yeryieeyt o QlppiRe tReeseN vet PRI o £SBREl Piresent
the residual Iiquid contam nated by m croorgani sm or
im%&f»&i&h e} Q%%Ettari‘ﬁ%gtfhéﬂ%o%ta'iﬁ‘s é’rs'ufs%)@ﬁsigﬂ(? | b8 %@ other
filter having coarse nesh of about 10 to 20 ,CC m
har(@,ke&fté n?a%?esé qltetpto%sai@ﬁley t%hgqullhzvgi“gvgﬁ\é' §F 9£s£P§ct the
presen Invention al'so to a contal ner that
cont aj ns, a_suspensi on.__l.n thi st t :
regRREL APy A S T R et g 5P AT pEiRREE | Fpg,cogainer
he suspension into consjderatjon, but rather_such
body fBRES £AnCORREGERT eVRdT B8 @%H‘éﬁfyiﬁt%ei’h‘ée coht Bifepresent
_Is prevented from evaporating, and, as a result,
ingeRbEMdedSEoRpOnEn® Jé%ﬁlwéabrgi@m%dca%t?mwted by
_precipitating near the outlet orifice. Al so because,
migreerdanisyubd dusteflawvbPagkstbroadBobbeeonblntjgrifice.
capabl e of suppressing the passage of m croorgani sns
to sDne kkqeid ,filters hmdepassidsecemesb pésdbdet 1heto 20 1
residual liquid fromentering the container body to
m Bohes et aussidheultd ehplyethedudellvepy devimeawhabhedprresent
by 20 m croorgani smor dust enter (flowback) through
intvéetbohladtsotofd centajifentdiatecdnThensensaspensddnt heln this
present invention for achieving the object described
capegvitousl yobhasddssadgl toarakaéhieckoadinme fpteedntquid filter
invention fitted at the nouth of the container body.
by e ea8panBébn into consideration, but rather such effects can

be achieved as solvent in the container is prevented from
evaporating and, as a result, suspended component can be prevented
from precipitating near the outlet orifice. Also because even
aliquid 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
microorganismor dust enter (flowback) throughtheoutletorifice.

[Container)]

The container of the present invention for achieving the
object described previously has the delivery device of the present
invention fitted at themouthof the container body. The container

of the present invention is suited for use as an eye dropper
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25 of the present invention is suited for use as an
eye dropper 27 containing an ophthal mc solution. BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON The delivery
device of the present invention and the 5 container
provided therewith will now2fe described in detai
below wth reference to acconpanying draw ngs. [First
Del i very Device and Container] First delivery device
cortPa 86 ERG dhRTob Rt hhEnPEESEDGLiHyENti Oon  conprises an
outl et portion 11 having substantially bottomed 10
t ubul ar shape (or substantially bow 1ike shape) that
has an outlet orifice 12 at the bottomthereof, a

BE%?'&I%{’SDE' FHE”%A&&Y%@F’%??E%? dIlWEN?%ket portion 11

when there is no pressure exerted

theregon fromthe stream.sjde U closes the I

oriff%% i%fl%ﬁ8¥ &E&hc?ogteﬁh%pr%%eP qh?&e%Fgééugéd the

fromthe upstream side, 15 U, _undergoes conpressi .
CORERGRRABIGH 1l DPSRE"E Fa "G 1+ B 45 3ect 1 BB 16 detail below

|l ocking nmenber 14 that is disposed in the outlet
wibBr FPERTeRECSECa8CERMREPYABRIaFRYW BEssage 15 bet ween

itself and an_inner _surface |lid of the outlet portion

and {BsrehsPehévesyvBesiefepnd €3ntALIRRE] upst ream si de

U and a vent hole 16 that comunicates 20 with the .

f| owFpastatpd intsishdeyipedd dedoadingposithed@resenthénvention

upstream of the valve elenment 13 via an air filter 17
compribewnannoBtdetlporthencdfl bevéniof substanidapdymiloltyomed

cl osed by the valve elenent 13 but, when a |liquid
tupnéaswhape (apmubed and itaid wiadwk lekernsrdpe )1Bhétdrag dpoutlet

upstream side U via the flow passage 15, the valve 25
orélférent 2 13t wihdebgaesmcohpress) e viddfver phitentsb3 tdisdp@sed in

cl earance

the outlet portion 11 that, when there isno 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 that is disposed in the outlet portion
11 so as to define a flow passage 15 between 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 flowpassagewhich isprovidedataposition intheupstream
of the valve element 13 via an air filter 17 as shown in Fig. 1.

The outlet orifice 12 isnormally closed by 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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28 is fornmed between the outlet orifice 12 of the
outlet portion 11 and the valve elenent 13. This
enables it to deliver the liquid contained in the
contai ner through the clearance. The valve el enent 13
is fixed by the locking nen28r 14 in 5 the delivery
devi ce 10, and the cl earance between the | ocking
menber 14 and the inner surface lid of the outlet
is PRIdi et wicke thevwuppssage tivd ar bhetid quitdetTpertion 11
outl et portion 11 conprises two nenbers; an outl et

an@oiﬁé %l%d¥lé$§n‘:hf‘§ hag, ithenautikat 1 Qrt’:cﬁ 'd’e@_ﬂz%raﬁﬁeallquld
['i nkage portion lib that is dlsposed in the

coH9§£ﬁ§?n1§'gﬁ cgﬁtg?ﬁePuﬁﬂﬁ5u§§rEhanPQQ%aﬁ&Q and is

connected to t of 't ntar ner ecause it

ol oL 116 Ve AT go tPontsety e Red kBl 1¢ 40
thgde 11%25311 i @F%ﬁ%ﬁ?&%&s’%ﬁceaﬁﬁgws?pﬁa%%member
L4 oRaph 8 RS A 43S TR it P CThE T BRTARREY 1hodpe Tlow

21 as shown in Fig, 2. In the case of the container
paggaghohm FATFFHS gquhé delivery device 10 is
attached to a neck 22 of the container 20 via a
23. The Q0tppugPoBLiani hiefPBAT5FRAABNY mﬁmbﬁésneéR outlet
of the container 20 as shown in Fig. 2 and Fig. 3.
poEtgondody blasbeidws the et betiord fisnt2pndra bnkage pertion
state of being used, and Fig. 3 is a sectional view
11bfthmejcndﬁapneedZDnhﬂﬂnHQSUHsemJ$h@eIlnfth@esnaﬂeﬁbportion
bei ng not yet unsealed as shown in Fig. 3, 25 not
bodgl Y1la xap i2Z6cbanattadhed tthe hﬂmelthublfeth@mcn’itminler,bmcause

1ta!.§onecessary to install the air filter 17 in the vent hole le6.
The outlet portion body 1lla and the linkage portion 1llb 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 example, attached to
the mouth of the container body 21 as shown in Fig. 2. 1In the
case of the container 20 shown in Fig. 2, the delivery device 10
is attached 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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29 a stopper 27 is fitted between the delivery device
10 and the container body 21. Thus the delivery
device 10 is lightly inserted in the container body
21. Inthis state, the tip portion 23a of the plug 23
is in contact with a flangeg2p that is disposed on 5
the inner surface of the delivery device 10. As a
result, the flow passage 15 of the delivery device 10

a %goibﬁ%?r%V‘pisdfp.t’té@ebeﬂ\r@@ﬂetﬂg aBdi L beyt BBvPREL 1ONand the
a of the plug 23, thereby enabling it " to maintain

Jiguid ig th ' : ~ IO :
o i Cr o At ook sant e Her arrorat o Lhoerted
. (oxidi zati.on 10, of .t he. | i.qui d_i he | ner. .fur
lnp&b 61 ?Cr?gl.ne)sregl? Xcélof %Jéltﬁ‘\biesrftgﬁtg{aﬁgﬂé ;bc{rn%loq{nwa of

first delivery device . of. the esent .inyention and
ehpnbEugneai hr LU GRAE CHerid AN Joh ST T A oFRgpgsed on
and Fig. S. Fig. 4 (a) shows a state where pressure
thesippelappr Faactof t He® cdmthyoey 408,21 GndBehé FaPyat, the
el ement 13 15 of the delivery device closes the outl et
flepippesaqe. L1 Ak thesged iveryedebheent 0| iguinteryitedy the
contai ner body 21 remmins in the container body 21 .
flandeth agel theriiniportéoni 2ol Hese g ek Bydigireby enabling
through the outlet portion 11. Fig. 4(b) shows a state
itofo tree ntedmt dhaekridgody i21thedmntaipessbody 2@t adrigh level
thereto. In this state, 20 the valve el enent 13 of the
ofded epvetl ¢ codaviide onsandgerevend phesdrirer iafat hen domtichitzation)
liquid 24 fromthe upstream side U and accordi ngly
ofunritler daigng dc anprass icoa tdeherntdirioon pab cleel ival.ve
el enent 13, so as to open the outlet orifice 12

t her gbyudeakievwef 8871 rbeyoprirertiions aifitte2di ngt 8btiffermdevice

of a drop 25. 25 Fig. 5 (a) shows a state that follows
o fl Fige PralsR i @MWAehBibh®nd the container provided therewith 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 valve 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
containerbody 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

liquid 24 in the form of a drop 25.

Fig. 5(a) shows a state that follows the state shown in Fig.
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30 4 (b) . Inthis state, the pressure on the
container body 21 is renoved. In this state, since
the valve el enent 13 of the delivery device does not
receive the pressure of the liquid 24, the valve

el ement 13 restores the ori ggnal shape of the state

W t hout pressure, 5 thereby closing the outlet orifice
12 again. Fig. 5(b) shows a state that foll ows the

4(8tate '(;E}Y{!s cf"’caﬁ.' & d Presshitel Bins thkakBntatifer vody 21 is

contaln 21 is restorlng the original shape of

rehB8e§t atf, tlé}”aghgdig tdf §§ﬁ8£ éuea\?zid@(? cREMmRAY £3 8 El'needellvery

contar ner renove hi's state, Si
de%ﬂge @clee%/sgtn%l)tsr cgé%r 21%% hPe dsellfé/?)fytﬁg;/jéfﬁﬁ}g fﬁi OSC%SE valve
t bod l.el. h hl
S S e e eﬁ HaRRt §Radanes o %%pr%ssure'
cont ai ner 20" provided therewith_shown in Fig

therghvactpsies thy QU iRtontddd 6n lPhadfibw p%“s%ag% 5’155 shows a
that comuni cates with the 15 outlet orifice 12. Asa
stabastpercel 1avs ithenaatposkewn eint Figrevénl - ofn this state,
restrict the residual liquid fromentering the
theormiaigre ooy 21 itshaesFer Eodide @él%ne%eswq @érihe state
device 10" , should the residual |iquid contam nated
wilipomitpresrsyard, sas bhe gusets stirewrbblok chbnbminke bosi2 i s removed.
orifice 12, as described previously. 20 The first
Indehivestatteyisdaad theevplesentenentedSi ofi tay ddsivvetye device
for exanple, such that the valve elenents 13a and 13b
clbaee thecbiobak cenfigarhrj omst shdwveim dritgers/ tdred container
Fig. 8 That is, distal end of the valve elenments 13
boypegeadotllengugh riehothleetvenar hbilee 152 may be flat as
in the delivery device 10a shown in Fig. 25 7, or the

val venebageRerldhopaaymbayYeod fLEEESddBivaty tdevidc® 10’ and a

t her eof
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, it ismadepossible toprevent
or restrict the residual liquid from entering the container body
21 that is connected tothedeliverydevice 10’, should theresidual
liquid contaminated by microorganism or dust flow back from the
outlet orifice 12, as described previously.

The first delivery device of the present invention may 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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31 as in the delivery device 10b shown in Fig. 8. Wen
liquid pressure is applied fromthe upstreamside U
the val ve el enent 13b having the configuration shown
in Fig. 8 is nore |likely to undergo conpressive
deformation (and is therefor nore likely to open the
5 outlet orifice 12) than the val ve el enent w t hout
recess 13c (the valve elenents 13, 13a shown in Fig.

aslirPfle Bed i véry &SP LUBlShown 1A Figdd i @RentEqnyRd E@essure
el enment 13b iS |l ess prone to such a problen1 that t

o Bf o @elonCend 40 S F R K e HkeH] 't>he°98'l‘€-@ OYerfent 13b having

pressure from out'si de of fhe outl et portion 11, and

H%Egﬁggﬁl rghégnagﬁagﬁ §u§sf85rgakiﬂg%ghﬁo undergo

rver erati on snoot her “an preventing ck flo

coggaegg%gﬁ cg%%oli%qﬂ}?legr'% gapﬁn}.j%%%:%'f%%re] m fg(ir}.q(eqﬁj ltgeéﬁ(en the

resent 1nven

ouffRioRt Tt 2 SURR i S ShaiEheRn Pacant 13¢ (the

outlet orifice 32 _at the botton1thereof a rlng-shaped
valyevel @nenkhtl B31dRsHIEY i fe bardeF19 poit FEFPSEL1xelY) -

valve seat 34 that is fitted froman open end 31d
Inspddibior hdhsuvpéve poransdit 3 8bahel LegikeRr eBhttex fUGhtd Problem

the valve elenent 33 on the upstream side U when the
thett the att¥ettordZicse 28 befi e arte Ydorpsefev sipgessure

D, and avent hole 36 that communicates with the flow
frpascuge igs wii dhei susleri dedtdona ldesianidoisi fhelrefore more

upstream side U of the valve elenent 33 via an air
adiviahttege®ts dor staddimag rwhiei gle 19 vieswee iperalt ivnewmaosridhem and

Fig. 10 (expl oded sectional view). 25 The outl et
proehitdh g3 bactnSlstws of two nenbers; an outl et

[Second Delivery Device and Container]
Seconddeliverydevice30ac¢ordingtothepresentinvention

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 wvalve
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 provided 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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32 portion body 3la that has the outlet orifice 32 and

a linkage portion 31b that is disposed in the

upstream side U of the outlet portion body 3la and is

connected to the nmouth of the container, because it

is necessary to install the33r filter 37 in the vent

hole 36. 5 The outlet portion body 3la and the |inkage

menber alb are integrated using bonding means such as
poitl 63BN C3 et Hh BB aW tie el at ofiifilRr32 3ddiant Eflpegedortion

by flange 31f (joint 31c) thereof. In the delivery

31H6M 1%Od§E?W§eHn1ﬂ:'t91e Qpafdebndsiddu bhethéd @L&Qreéﬂ portion
asse he outlet portion body 3la and the valve

boé? §i§% & }Jﬁnge é&' 6”1%% %Lﬂﬁﬂ' pEng, d IE%ntaJ.ner,]c because

ng- shape ve el enment | east a part
1tt{]sesnlhenc%rl]\zsrsasru3{r fﬁgcf]l’lg%a%”?fe%le % %ugf&f&irpﬁl)_'{] nth o\g%%glnaole 36.
i ndi_catedwi th dashed.line h_referen .
The s taart‘(ﬂaﬂngggxgé PESTENEE b e n*’][r%rsilﬁegrated
filter 37. 15 Fig. is a bottomyview of e ,
use-ﬁaé@%ﬁllragsgt@ﬁﬁﬁys%fh ﬁ%eﬁ Hﬁ?%ﬁl%@?%ﬁ%ﬂ@h %%& g £1lter
the valve el enent 33, wherein the outlet portlon body
373iatRE®OgeEhPYUGH 2RGRe 3Linj(dOLnEn A6 e Fhergothat
penetrates the bottomthereof. The outlet portion bod
3la ABytheedebiveey dedi aex@PpPBOWBYLR fictt Pngnd F&gi nlO, the
into a nold. The 20 outlet portion body 3la and the
inggbvelepemenbly3ofmyhpecnht efgredryion drord bya and the valve
replacing (or noving) the nold (novable nold) on the
elepenteddl isi aon ik wifed hg Jouitr igtg pbetdimy-Fhapest ealve element
Fig. 10) after the injection described above, then
33i piieétt bglaashennppkasofcthel ashamesult faorghle hef itlje outlet
ection hole 31g at the bottomof the outlet 25 portion
poredynIdedy 3he, iay eedimwAantiepBig viesoiresignrndcesaeyportions

invc\iqecgted with dashed lines with reference numeral 36 in Fig. 11 (a)
are vent holes covered with the air filter 37.

Fig. 11 (b} is a bottom view of the integral assembly of the
outlet portionbody 3la and thevalve element 33, wherein the outlet
portion body 3la 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 mold (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 thebottomof the outlet

portionbody 3la. The injectionhole 31g becomes unnecessary when
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33 integral nolding of the valve elenment 33 is carried

out by injecting the material through the open end

side 31d of the outlet portion. In the delivery device

30 shown in Fig. 9 and Fig. 10, the valve seat 34,

that is fitted in the outlet33ortion body 31la from 5

the upstream side U, has a tubular body 34c, which has

a flange 34d, and a val ve seat 34a di sposed so as to

inbkgek] aid 108N s+ RB valve Opensht 83sideastishoutimnggjecting

34d side of the tubular body 34c, as shown in the

thel @t & 8V (WAl £Re U elyvi £¥e ()4 8F 1 d oul:aet portion.

Portion denoted with réference nunber 34b, together

s 1, CaYidan Akg] dtebﬁc%ggg SRERE QTS § SRWiGSn0, the

delimts a ef erence
[ e not es j,.0 b e
Va % %%tg%é gg ge sggf &n €ﬁ¥%% |ﬁ¥:8 ?ghq&r%gﬁﬁa from
bod hown in F| . he yal ve ele
the VPG SRE e Aeidite %%ab%%iﬁe;eb%%n%?f et %afsa flange
limted to a confi ratlon that is contl ous in th
348 R RO TSISRR YT GA61 B9 ROGPS AB B8t TR ih BERINY on
3la (ring-shaped), and may have such a configuration
thﬁo?p@%hﬁ‘a@esldeagfs%%\quﬂ gidisidayot ths takelapdody 34c,
val ve el enent has the conflguratlon shown in Fig. 13
as(ghowngil [the passageey nict) ehowhlrethritt@o vilew ébhe@f Fig. 12.
bet ween the val ve seat (not shown) and the outl et

Poptiphotendbey Wwitd referrce griprsspél, defdpthal pathfa cavity
t he val ve el enent 33 becones narrower than that of

oft hbecategwheaped eaved \od epleate 33, 88lhnsta aihpwhrgmsage 35
(Fig. 11) . Therefore, shape of the valve el enent

ofmiybeidet eRafaednaecoudenglt 34ehdenbteh of johetfbewween the
passage required 25 by the delivery device. Reference

tubwiarabodile'34dicn abhidg thk3a)lve seat 34a.

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 configuration, for example,
as shown in Fig. 13(a). In 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 33’
becomes narrower than that of the case where the valve element
33hasaringshape (Fig. 11). Therefore, shapeofthevalveelement

maybedeterminedaccordingtothewidthof the flowpassagerequired

by the delivery device. Reference numeral 3le’ in Fig. 13(a)
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34 denotes the inner surface of the outlet portion
body 3la and 31f' denotes a flange of the outlet
portion body 3la. Fig. 13 (b) shows a val ve seat
portion 34" used in a delivery device that has the
val ve el enment 33" of the sh@de shown in Fig. 5 13 (a)
The fl ow passage 35 of the valve seat portion 34'
may be provided in accordance to the shape of valve
defbeEBNhS33nnek sheradeldfveny slevi &€ pai@wdn PoByBla and 31£’
13(a). Reference nuneral 34a' in Fig. 13(b) denotes a

de%ﬁ%%i %efianageo§eEHQdoQ€hé¥9E¥r9§¥hCSo§9 Bpaused

elng attached 10 to the nouth of the container
body

41, f h ' Fig. - 44 3 eliv
of db(:_‘ 1?{b83érﬁgggea vgigf@t%é\glt Z}%rt&'ogle?g‘ us%%qyﬁrhcaell ery

Very rons 0O secon Ivery device
of th resent_.i nventio ,Lcont ai ne V] . :
defhghorrth e Trehyin Pre BB s UG P B B in Fig.
5(a) shows a state where pressure 15 is_not lied
13{8) T heTo A Br 56 4 Rhd R AR S aF Rt g3 34 may be
shuts off between the fl ow passage_35 fntéﬁ%outlet,
PrEBLepEnl BRyCOBARNST de° &M ShEPFasiafRl 88 S1eReRE j1ihet the
31lb side, thus shutting off _the conmunication between ,
ded hEesyt fevieei shewn 3n ddd -t hé (adontBEFRFERERI W 3fa’ 1in
result, the content liquid 44 of the 20 contai ner body
Figi dérhi nsenateseacyatldenéeabody 41 and in the
delivery device 30 without being delivered through
t he @bel seceod tdedrivary devgcel130 (9 uskovshbletminppmttached
the container body 41 under pressure applied thereto.
tol hhehhsuthat £, theheordlaicmes] bweiyt 433 for exiempler esswtown in
of the liquid fromthe upstreamside U via the flow

Fipasddge 25 35, and accordi ngly undergoes conpressive
deformation. As a

Sequenceofdeliveryoperationsof the seconddeliverydevice
of the present invention and the container provided therewith are
showninFig.1l5andFig. 16. Fig.1l5(a) showsastatewherepressure
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
31la 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
containerbodyd4l remains inthecontainerbody4landinthedelivery
device 30 without being delivered through the outlet portion 31.
Fig. 15(b) shows a state of the container body 41 under pressure
applied thereto. In this state, the valve element 33 is under

pressure of the liquid from the upstream side Uvia the flow passage

35, and accordingly undergoes compressive deformation. As a



- 10

15

20

25

35 result, a clearance is created between the val ve
el emrent 33 and the valve seat 34a (nanely the valve
el enent is released) so that the flow passage 35 on
the outlet portion body 3la side and the flow passage
35 on the joint 31b side combunicate with each other.
5 Thus the liquid 44 contained in the contai ner body
41 is delivered fromthe outlet portion 31 in the
rebQIA) of A HNGD isFegeatBapesions thstwilerd Ralement 33 and
follows the state shown in Fig. 15 (b) , wherein the

thBESSH QR Bhg ﬁ%&f%heb@QYvé“el'e?nérﬁﬂQ¥eldeleaééH so that
this state, since the valve elenent 33 of the dellvery

th%%ﬂ?ﬁg]‘a\?a%ié ﬁ'?(;ronr eGel éﬁtige 1$5§§§ﬁﬁeoc9cﬁy the i dnd the

ment restores the or| i nal shape

skt s AR SanliPR e*ach
. 3 tate, that f I
oo dine g e ¢ é‘@a.’réle 3;“%%?%55%%%@& AT §sélvered
41 th
Exite hB6r OpEOEbuPETRAOmNa i BsLhPe 200N PhecOrPRI Adr
body 41 is renoved. In thls state, since the valve

ol enhg 3864f) t ORI # \ErFtARle 110U (Hie mtgke shown in

.passage 35, outside air enters the container body 41
Figolldl (p )t Hilricghin hbe bressumsian Bee coptad nerd@slyi 4l s gemoved.
14 and Fig. 17, the plug 43 is inserted slidably in
Int beinettiae ofindse tbenval nere Lanerr 33 of theweldvery device
section of the container 40 in the state of being
doesenlot wiided & ghelFrehowse of sbetlbuibd 4hetberitalrreelement
40 before being unsealed. In the state before being
33umsedbed sashehowigiinakli ghabg, offh&hgelsitediey wddhiovg PFessure,
30 is lightly inserted in the container body 41. In
theliebystdbeing the clearance between the valve element 33 and
the valve seat 34a. Fig. 16(b) shows a state that follows the
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
valve 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 theneck 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. 1In 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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36 distal end 43a of the plug 43 is in contact with
the flange 39 that is provided on the inner surface
of the outlet portion 31. As a result, the flow
passage 34 of the delivery device 30 is interrupted
by the flange 39 and the di ggal end 43a of the plug 5
43, thereby enabling it to maintain the liquid in the
contai ner body 21 at a high level of aseptic
di§eadi th@NBNb Priaveslidia3 det eni epatizen (@xhdikat FbAhge 39
of the content liquid in the container from

thQE°f§e;9§d'\glde@%nd%lh'ev§ﬁﬁege¥ﬂ1§§a§9 SHAWME ighithie: ﬁéztion 31.
has a cap 46 screwed 10 onto a screw portion 31h of

e R RUALRL PO PN Y e et Tgbosce 3 1
0 t.hat

. _positi ma (o]0) th | et f

inBg2Ehbe 8atﬁ>>étthep§fﬁﬁnoqne”§ baft b fEs €8 Gl 54 a'bsotgl% plug
t he resi dual er t 16

43¢ oFRF ROV AL A 1t or Y BESD Ehe o bt b ﬁantalner
the delivery. operation, the residual gui d can

boﬂVe@én?Edaf¥6ﬂgbé?ﬁ§lsaﬁpPF88taﬁrFﬂﬁdFEéOHeQP dBFFV8P§ the
operation. Reference nuneral 46a denotes a thr

def BF AEE2BAORHO R IRHER A oeh ChEICATHE apt 461 LA {icontainer

delivery device 30 shown in Fig. 17, the open end 20
fragpprspcereiagdp bl ocks the vent hole 36 of the delivery
device 30. As a result, such a problemis prevented
f ronTbecdekiver nsemige 30|shenn Lnefies) larhashe rhreAfScrewed
the content liquid of the container body 41 gradually
onévaposates porolgh 3he af rtHe lduerl &7 pamsign bogly Bda, while
variation of the pH value of the content liquid. 25
a $hengecoHndiddismrsedier dhe dnnetr bunfaed ©6 thatcap 46 at a

descri bed

position that makes contact with theoutlet orifice 32 of the outlet
portion 31. Since the sponge 47 absorbs the residual liquid 35/
(refer to Fig. 16(b)) that remains in the outle.t orifice 32 after
completing the delivery operation, the residual liquid can be
prevented from being supplied during the next delivery operation.
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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37 above and, for exanple, may have such a
configuration as shown in Fig. 18. The delivery
device 30" shown in Fig. 18 conprises, simlarly to
the delivery device 30 shown in Fig. 9, an outlet
portion 31 5 having substarg8d ally bottonmed tubul ar
shape that has an outlet orifice 32 at the bottom
thereof, a ring-shaped val ve elenent 33" disposed in
abbbe 9HE| etoPoskampl Sl may talwe Srat spedvhirfagudattibat as shown
is fitted froman open end side of the outlet portion
in3kigndigakes contact with the valve element 33' on
the upstream side U when 10 the outlet orifice 32 is
def i : m.g v 1at:
o Ry e PP SaD Dh 2 W ot AR Tarty
filter 37 Jquigh filter .38 thatyis, di S i ;
o fateietuahy ot bl Lt et it I pbteion 31
covers the flow passage 35. . The deliver evice 30 is
haflE S aHR BNt REL AR POBFo TRty FHBS YT SHIARE 1553 Hasy An dut et
except_t hat shape of the valve elenent 31 and shqge of ,
OTifd CEutt & PBRIIVE HREEOHo LR dSIRE VahdgretRent 33
outlet orifice 32 are different and_the liquid fjlter
dizposedpipviarPVhlehed PR PdssdgialBe st Rprtion 34 that
_ Delivery Device and Container] 20 Third delivery
isdéiteedSiram enr e ey ang shdemeddst ophbehtiagition 31 and makes
conprises, for exanple, an outlet portion 51 having
confilesttamtiithl ke walvenedemebll 38’ shrapehe hirstizgampide U when
outlet orifice 52 at the bottom thereof, a valve
thel enthet 53r fitee 32 an &¢ bbted asatbei ddwaanl ehim pdskedD, a vent
in an outlet portion 51 (a flow passage 55 that
hodemdgnitbatesomntithi2btehewooh| eheofldwcpasS29g¢ i3t witrerthe air
there is no |iquidpressure exerted
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 53madeof anelasticmaterial anddisposed
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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38 thereon fromthe upstreamside U, closes the outlet
orifice 52 and when forced by the liquid pressure
fromthe upstream side U undergoes expansive

def ormation and opens the outlet orifice 52, and a
vent hole 56 that comruni caidgs with the fl ow passage
55 which 5 is provided at a position in the upstream
side U of the valve element 53 via an air filter 57

th §e§xkﬂof‘fb1hrtﬂ:é GpskErdaecdina, viewksaRde 5li81eB0orifice 52
expl oded sectional view). The out| et portion 51

anétihat r}ﬁ%?:cte\epbge egrlsl Lffa g'ftels%hrep9féfn°t{h@‘%$‘st§3e%m side U,

as the o and a l'inkage portion

un 8¥$é$stehxatar{ssl\g §%%§?91altn Bhgné!' agﬁé Q%]Hei?forlllﬁce 52,

1S CO nect
ana%e%gsp%@fﬁd aé?%@ﬁbﬁgﬁﬁﬁgygﬁfew SEERY L) EaLBFL84s anich
t 51 Kk
1o BSBLEEY 1 A el ks B e

welding with 15 the air fllter 57 i nt er posed
S3tYRhgd 81 EfFRE 31 MOMEofn FEFg. 121 %escfal%}ag]n‘flew and

_view of the outlet portion body 5la (viewed fromthe
FigpsEPedfirpladed) seCA§OBROWHIRN this drawi ng, a ridge

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

t he Vhkveubddy B8atips plovpPupdisast heobBembaArs? Bheoutlet

outl et portion body 5l1a of the 20 substantially
potrabohdrodgh@pe th¥eita shohesuss esiroe igfiiond f2dndta Linkage portion

predeterm ned intervals in the flange 51f (joint 51c)
51bothat nist dlikpgetihen ltikage tpeat ®ndé Ibotthahe makeletaportion

pair with the outlet portion body 5la, and the air
bolllyl €8 sarky iar eohhstakdetoithd heuréndf tink erBGiimer, because

order to achieve aseptic entry of air. 25 Fig. 22
itshewseddesam) @ ehenent S and dilliekage i tthet hent hole 56.
The outlet portion body 5la and the linkage portion 51lb 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 view of the outlet portion body 5la (viewed

fromthe upstream side U) . As shown in this drawing, a ridge (valve
seat) 52b for engaging with the projection of the valve body 53a
is provided on the bottom of the outlet 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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39 val ve el enent support nenber 54 that | ocks the

val ve elenent, (a) of the drawing showing a plan view

thereof (viewed fromthe upstream side U), and (b)

showi ng a bottom view thereof (viewed fromthe

downstream side D) . As sho#® in this draw ng, the

val ve el enent 5 support nenber 54 that is used to

pl ace the valve elenment 53 in the outlet portion body
vabild d1asentt apbat tmxiies r S4athat 1o gheneabes e34ment, (a)

that is disposed on the bottomof the fornmer and | ocks
of the d’}?évyﬁuféﬁﬂﬁﬂhg%la’*@‘}iéwf’d@l% H4¢iéhed firdm the upstream

di sposed at the open end on the opposite side and
51|8:|Qg@9§3ar%cge(£?;tslhg>guﬂ%r Li 98 POy i dP DlekeHS @NRWRH From the

, the valve elenent 53 is |ocked in
t al ve_ el enwnt p ) IS fri Lt
dop s Bl AT s LB ot dThF R A5 b gl e v S ement
5la. . I n case val ve el e t 53 is de_of an .
SuBPREE: BeRE i Aty o HE HalO TP Ropl Dot TAL Y5 GhERSPT 53 in
such_as thernoplastic el astoner), .the valve el enen .
thESOGRISE RO e T8 aﬁpar‘f‘)ﬂﬁ%mﬂé@%%%f‘fane 2locking
formed integrally by multi color npldin r pnsert
meRBPAI HP At L SrakekoT R PablPaRLHen G thE fwgRer and locks
nmenbers in a single way. I n case the valve elenent 53
thesvahde otemaAnt| adtinded efiande mAC idajorlp@lisposed at the
thernopl astic and nol di ng technol ogy such as_injection
oprpl eird@n Ehamrrdel tenslidegeandiangadg sy Ehel erbhet P whHPn body
the val ve el enent support nenber 54 may be forned
S5liantegrally, for exanple, by inserting the valve
el enent support nenber 54 in an injection nold and
t henArglenin ng Eie. dAtter Fab.t22,nbhd waiereval ement érehs locked
53. 25 In the enbodi nent shown in Fig. 19, the valve
ineterentl®8 element support member 54 and is then fitted into

the inner surface 5le of the outlet portion body 51la.

In case the valve element 53 is made of an elastic material
that has thermoplasticproperty (suchas thermoplasticelastomer),
the valve element 53 and the valve element support member 54 may
be formed integrallybymulticolormoldingor 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 injectionmold
and then injecting the material to mold the valve element 53.

In the embodiment shown in Fig. 19, the valve element 53
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40 conpri ses a val ve body 53a that serves as a valve
shaft, a projection 53b that is disposed at the tip
of the valve el enent body 53a and serves as a valve
head, and a flange 53c that engages the valve body
53a and the valve el ement sudgport nenber. 5 The

el astic nenber shown in Fig. 19 and Fig. 20 canbe
obtai ned, for exanple as shown in Fig. 23, by

coxingn?fééé RO, d1RR NEAY € 38 teBNs e r $&IPRAIE vARFPEha$4, Ry BFection
the valve elenent” 53 into the open end of the outl et

| b (refigr r hg.
S s I AR e e b r o BUE SF P e TaI P gy D32 and
o) 0 i 5 t ' iane
Se P T Boa o e PP hdeRane BT TR o et gt ogne valve
2, then_ap ing,a stron ressure pquid or air
b°$¥oﬁ$?hgn§pg%¥egg%g?d% %F%%g %PPB?EB $E%£%gbj ection
53b of the valve bhody toward the aqutlet.orifice 52 .
si deTR§Re3FTASM %%%W%W%Oi‘f&g 3 ?%ghégdzx%%b%8Pﬁalned'
attached 15 to the nmouth of the container body @1,
LOF oPX@RBAPI &S HOYEhdAnFiA - %?g.bmnwét%t%engf@lw element
shown in Fig. 24 has a plug 63 nmounted in a neck 62
suppot heme®hehi erhatidye dhe Zadyeneéenenieds vigifp the open end
operations of the second delivery device of the
ofprheepttiavane ¥ ohormnePdhed bontzs tor awifgegenmie Rlchef Fig.
same 20 are shown in Fig. 25 and Fig. 26. Fig. 25 (a)
20shensaa staptashetize pesmekion MR adbpliedalye pedy S3a on
container body 61. In this state, the valve el enent
the3ridger bAbt shaheisofimrmed abvi ovhdetvwesn wald f32awof the flow
passage 55 in the outlet orifice 52 and the flow
papaagagef IFheooutlbe ppsticanlsi teenfardieyival sestetanepiressure
53, thus shutting off the 25 conmmuni cati on between the
ofoutdnetd eridixerba tavrdup dier €anisdideas ahadyl iding 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 6l.

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 communication between the flow
passage 55 in 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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41 61. As a result, the content liquid 64 of the
container body 61 remains in the container body 61
and in the delivery device 50 wthout being delivered
through the outlet portion 51. Fig. 25(b) shows a
state of the container body 441 under a pressure
applied 5 thereto. In this state, the valve el enent 53
is under pressure of the liquid fromthe upstream
615 g6 W Yekaulihe fhowqassagde idmid 8ado 0o dicidainer body 61
. under goi ng expansive deformation toward the outl et
c | § tg t oj-get | i 0 i 50
o e = e A ol o B
. Lan [ , t ' . GO ni e
wi GORE B o PRl PRl TERED BN gD RPN R 25 (o)
t he contai ner dy 61.is. deli ed fro e I ;
ShgUef oAt F CRe FaPhrapee ayEh oe Sl opPdpstrs,gpelied
a state that follows the state shown in i.a.  25(b
th@reker n ?rhé:%se%&t@'oﬁgfehga Sﬁt%\f‘ﬁ%‘?ntboﬁ; l%lulnggr) pressure
renoved. 15 In this state, sincge the, valve el enent 53
O he et e QR d EBS4SEETBE Pl bA e ik Basege 55/
of the content liquid 64, the valve elenent 53
anfagcored ndly Wrief sRinsaspansi ve e forged 1pntifyiprd the outlet
pressure thereby closing the clearance between the
oriflige BRembde.5Pmrl rahbllyi dde Prwl entgom @) ofhdhe valve
a state that follows the state 20 shown in Fig. 26(a),
bodlyeb8rnanfietbent aiiger SPodfowied on ddreorinpr mgd L 52a of the
original shape of the state without pressure as the
ouplesspret iom S2heonnnhacate viddy edthi sthempwsedtheh the diquid
state, since the valve elenent 53 of the delivery
6 40deon el ed ddest hbedntawneasksade 6155sate tihe pobifirbontlod outlet
the ridge 52b of the outlet portion, outside 25 air
poﬁﬁF&hSSﬂh&nCmeaEbem baddwy @lrogpoledl.y through the vent
ol e 56.

Fig. 26 (a) shows a state that follows the state shown in
Fig.25(b), whereinthepressureonthecontainerbody 61 isremoved.
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 shapeof thestatewithout 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, outside

air enters the container body 61 solely through the vent hole 56.
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42 As shown in Fig. 24 and Fig. 27, the plug 63 is
inserted slidably in the neck 62 of the container 60.
The function of the plug 23 is simlar to that of the
container 40 that is provided wth the second
delivery device 30. Fig. 24 4hows a section of 5 the
container 60 in the state of being used, while Fig. 27
shows a section of the contai ner 60 before being

unsegkeghokl Thorid/. 24 raferme g;ce aymehal pG3g $B30WS inserted
di stal end of the plug 63, reference nuneral 59

sl%ﬁBQB@ the tfﬂeaﬂeekpéfwfdgﬂe%ﬂ@@m@wo surhace; bt 148 of the

outle portlon 51. 10 The delivery device 51 shown in
: 6
P185%77 2lo DO YRR SRR LB LRSI R, £ provices
W%EOE?S s?ecér?d dcieslpoxf{rg{ %vtlr}:ee 'B%nerF?b”f?ﬁestl'ﬁJwé % setion of

posSi t1on nmakes cort ac e outlet

orifice,52 of the outl et on 51. The o

ehgt CoRESLREr D00 e PR Eate Sl o UpslraRoER 05 6 £ F shows
and theﬁﬁgen end 66p exhibit the simlar function_ to

2 $eEEIQN e tRETAR FRetnei GtOhQFnged?%WQjé‘H‘S\ﬁatlﬁdt hell Fig. 27,
second dellv%ég device 30. Reference nuneral 66a

redergnes ranarahf3e vhovsdsrakandaf FrePlHAS rs@lﬁ%‘é@eference

of the cap 66. [Fourth Delivery Device and Contai ner]
nupgredup @ hskiews \FEhGy fdenigeer7ovihdedraft e dnpRs presape of the
invention conprises, for exanple as shown in Fig. 28,
ougd edupbatipar Silon 71 having substantially bottoned
tubul ar shape that has an outlet orifice 72 at the
bot t Bivet el Eoéry alerdloreSel S iN3Fhpd@ Tohaare caba&f issrewed
material that when there is no liquid pressure exerted
on2b 4 peoden tiinomde hiei apst heafinthiedaitll etcposesonltimdublet while

orifice 72

a sponge 67 is disposed on the inner surface of the cap 66 at a
position that makes contact with the outletorifice 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 seconddelivery
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 no liquid pressure exerted

thereon from the upstream side U, closes the outlet orifice 72
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43 fromthe outside of the outlet portion 71 and nakes

contact with a valve seat 74, and when there is a

liquid pressure fromthe upstream side U, undergoes

expansi ve deformation so as to open an outlet orifice

72, and a vent hole 76 that 48onmuni cates with the flow

5 passage which is provided to a position in the

upstream of a valve elenent 73 via an air filter 77.
frifecidiihels ikl bifobhd oIy bees ibwo7 Medie ke corthet with

portionbody 7l1a that has the outlet orifice 72 and a

[ {
Nl

5188r][5]e"‘(}n%jert etJ'Gé lﬁtstlv%f E@grﬁgfnﬁ?hngé %n bh outlet

IS necessary to | tall e air ter in t e vent

orgﬂ&. §M”A"%[éﬁ;t h%]te{"%é LSk dal Yﬁgyaﬁ}% '%ﬁah the £low

esCri eﬁ above portion a an
nka rtion 71b are |nte rated usi band
P REARE WL 45 RTITEREATE Qi il Rl B aBa L opih P52 valve
7 15_heing inter flange 71f (joint 71c).
elﬁwsntzég(gi &nadp t?bﬁ*@%eM/of the outlet portion
body 71a (V|emed fromthe downstream side D), and (b)
of t'ﬁbed@amﬁg PertioBedti BARPT VPR FHUReMCBPBRE | PRegUEleL
A-A of Fig. 28. The outlet portion body 7la has a
popkipaliady bia ¢hat Hes dee petaRd caiif idd Teprsd20l Pkageportion
fill the holes, simlar to those shown in Fig. 21, in
71lbhehat Ilesnglesmseelj b rithe7 Bpptrram $5dedeaftohe mittaigt portion
the linkage portion 71b that nakes a pair with the
bodyt Tea ot tisonobodygtzdato Fhrec oty o6fthdecmitra ifidn,epecause
77 and the vent holes 76 are simlar to the case of
itt he rooresdamey t@0inbhalilstipr aimdédlweth’T hiey thier dent hole 76,
delivery 25 device 50.

similarlytothefirstdeliverydevicedescribedabove. Theoutlet
portion body 71a and the linkage portion 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 fill the holes, similar to those shown in Fig. 21, in the
flange 71f (joint 71lc) that is used to install the linkage portion
71b that makes a pair with the outlet portion body 71a. 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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44 As shown in Fig. 28 to Fig. 29, the valve el enent
73 is disposed in contact with both the outer surface
of the bottom of the outlet portion body 7la having
substantially bottoned tubul ar shape or substantially
bow |ike shape having an outd et orifice at the bottom
5 thereof, and the bottom surface (outer surface) of
the valve seat 74 that defines the flow passage 75 at

the Rokhewnafm the. e8tderigpept it Wolye d1lamand 7d Ds@ssposed
the outlet portion. The valve elenent 73 is

inkEsieiably thopsed thicos,e8r el astd e BRtEhd dlothav 88 the outlet
thernoplasticity integrally with the outlet portion

poPQg n h}@%g %?l Elg?g?lggﬁégrcggﬁ@y%oﬁ@&n@&'tﬂﬂulaﬁ shape or

por aresin. Inte

su%g[:iar\}g k%Sowtl @Qﬂgagﬂfﬂr\#ﬁg aﬁgcg ?%gge% fl'i:laea the bottom

Vi ce S npr er. very eVI ce

endgapls e 6 P8 ig%rggacsﬁgl Gllcgl Oal TR Do i ve seat
The cont a| n 80 shown

74 Phat LS Prove %Sﬁ@&”gzgﬁft%gﬁ%ﬁ% rthe outlet

body 81. The function of the plug 83 js simlar

Porkapndiodhd 1@&%?%@@%@%89%1@%?%% mh@h‘f%h\ée element
second delivery device 30 or that of the container 60

73t hat Prefprevildedowimer £rem @y ¢ lastilgemptgdtiade N5y ingo
Sequence of delivery operations of the delivery device

thefrmopRespicddnt inheaneildr whth tthe eowtlgitneprpieni dedy 71a on
therewith are shown in Fig. 30 and Fig. 31. Fig. 30

theapushowsuaf atatef wiher euplesspeetion huly ddpl thdtt bs made of
the container body 81. In this state, the valve

a eketent T3tshuss Hbéfmihe Mdlows passapfadtimtive gutdaetss for
orifice 25 72, thus shutting off the communi cation

thieededwetrdye dewtisiedd Oofsimpler.

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
of theplug 83 is similar to that of the container 40 that isprovided
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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45 the outlet orifice 72 and the contai ner body 81. As
a result, the content liquid 84 of the container body
81 renmains in the container body 81 and in the
delivery device 70 without being delivered through

the outlet portion 71. Fig. 450 (b) shows a state 5 of
the container body 81 under a pressure applied
thereto. In this state, the valve elenment 73 is under

thBr 6g6VEe OFithee TN apldetdimem theiwmit.r eam ai desult,
Uvia the fl ow passage 75, and accordingly undergoi ng

th@XE§H§éM€ g?&@iﬂaﬁhOBftQM@rQOBB§1QHE|SédyoBlfkéﬁaZQS in the
de. As aresult, a flow passage is forned between 10

cobﬁg%xgkvﬁoﬁyeg?nggis ﬁnghgh88Y§b¥?KsaébleQrWboﬁlzﬁouﬁobelng

qui d contalned i n the contai ner body

deg?vgelalg\é r%glgfk}r:gg]e %J;_l:(ele)qcu %&188” ' onFZ%ha%bﬁ s{qg(‘d@a state

‘at e ol 'ows

t he stat sho b wherein t
otohieneSEEATaT R O%xsd@ qin‘?%‘( %r%ﬁfe%surelsaapﬁwﬁ Fheteto. In
state, since the valvye ele t, 73 of the deliver S
thélév?E%t%oetah%éﬂalﬁ’é’céﬂ@éeflﬁn?grle%él& FoPERRGUFF Ut i 1iquid
the valve element 73 restores the original shape of

apphéed: remwithRouPsEreaBusddent ¥pe theodilRy PRESage 75, and
cl earance between the valve elenent 73 and the valve

acsearlinglyrhgdeggoiny expars hvetdpEormrllon|tavard e outlet
state shown 20 in Fig. 31(a), wherein the container

orBddye812i sidest drd g relsalter agfhcaw rhapeIofis Homeg detween
W t hout pressure as the pressure on the container

thieodyl8& etemenbved.ard tihe yadwat ecasi peetige V4l vao that the
el ement 73 of the delivery device closes the flow

lipmisagd ¢bnbetnednint bipe vadvea shemsmdy P lanid tded ivdnesl from
seat 74 of the outlet portion 25 7l1la, outside air

thenberty etheosaniica mar ibodhe8fosal elfy at kirowg!s St.he

Fig. 31(a) shows a state that follows the state shown in
Fig. 30 (b), whereinthepressureonthecontainerbody8l isremoved.
In this state, since the valve element 73 of the delivery device
does not receive the pressure of the liquid 84, the valve element
73 restores theoriginal 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 thedeliverydevice closes the flowpassage 75 between
the valve element 73 and the valve seat 74 of the outlet portion

7la, outside air enters the container body 81 solely through the
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46 vent hole 76. Delivery device 70" shown in Fig. 32
i s anot her enbodi nent of the fourth delivery device.
In case the valve elenent is made of an elastic
material that has thernoplastic property, the valve 5
el ement 73 and the outlet pa6tion body 7la maybe
integrally formed, simlarly to the delivery device
70 shown in Fig. 28. The valve elenment 73 may be
veher pgdefn@m an el astic material other than
t hernopl astic el astomer, such as rubber that is not

t hefF@P.‘L@éH/Cdevfb% |7@mgsﬁ§w1t1 he, magersalid %nl%'t'h%'}t eRB8diment
easily undergoes bendi ng 10 deformation by liqu

ofgcheéc'%%ru?:t cgefg?&f#r&f xylaéeve egggg hSé qgid&e @iexﬁ‘@nt is made

ast}c rId not hernD astic and
o RIS A0, SR AP B TS ELAED . e varve
AJEIRE A LRSS BeLpe e o) . BecLLon . DO 18,

di,sposed 15 .in t e out | ortion 71 as in.,the
S1BSSEIHeRE SHoMTL i SEYgS exhee e Pepl?heZB The valve

delivery device 70" shown in Fig. 32 is simlar to
elgaenfer’y BV be fOrBREWiIPR PRgelegtégcBpterhat Pﬁ@er than
outlet portion body 7la’ and the val ve el enent 73
thgirmopilessiemladpray f suchals e DehpEd sapelt thermoplastic,
Container] Fifth delivery device 90 according to the
aspillesgnasi hrermaoeriabnps isksant andxasily aadsrgaes pending
Fig. 33, a substantially bottoned tubular outl et
defiortadn olby Ratuhdsp e swhee 91d nata $ e hsor s bye teHemeoft, 1s made
a valve elenent 93 that has a substantially

ofr engedhapéd mateeibbdbdyh2b P3mand e mudpstaattialdnd therefore
ring-shaped thin wall portion 93a which

molding technology such as injection molding cannot be employed,

the valve element 73’ may be interposed between the outlet portion

body 71a’ 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 71la’ and the valve element 73’ are different.

[Fifth Delivery Device and Container]

Fifth delivery device 90 according to the present invention
comprises, forexampleas showninFig. 33, asubstantiallybottomed
tubular outlet portion 91 that has a hole 91d at 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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47 continues with the fornmer and is constituted by
fixing the valve body 93b in the outlet portion 91
with the thin wall portion 93a being exposed through
the hole 91d to the outside of the outlet portion 91,
a valve el enent support nmemagr 94a of cylindrica
shape 5 that is disposed in the outlet portion 91 and
delimts the outlet orifice 92 together with the
coNBl N€e £lemaNth@3fo Adr darvents BehetiBftkhaty fixing the valve
conmuni cates with the fl ow passage 95 which is

bo@g%gﬂ% 8k, é‘uPPéttﬁ&f‘ticShtd”lewwﬁﬁt tgamid ofvdinepvakyen 93a
ement 93 V|a an alr filter 97. 10 The outl et

P SR R M s e
b5 At ) B S R 2

thgortlon 93a under qgoes nsi ve, de natlgn SO, as

Polt 8 L5PORERr Hh e bBESae RHBC LR 17 L THES g outlet

93a and the val ve e| enent support nenber 94a, thereb
OraéPFQe??n@og?ﬁ%eEdﬁ%%mttq?cﬂﬁ%Y§tﬁ%ﬁRﬂ?qI%? cP@grﬁnXS%t hole

In the enbodi nent shown in Fig , the valve el enent
96gghat scqmsaerwc@t%émtﬁhébesG%Pycea%fsagﬁ@%mmé%h {5 provided

portion body 91a wwth the thin wall portion 93a being .
ategppssiitianotght ipeumstecan dI o3 ddve Hea 1ol Iedemeartt i(%h via an

91 (outlet portion body 91a) . In Fig. 33, reference
aimufél&ker94¢.denot es a tubul ar nenber that holds the

val ve elenent support nenber 94a and the flange 94b

so aSheootiabetrothicedd e sehomeal lyupposedneniigre $hin wall

in the outlet portion 91 (outlet portion body 91a) .
poktibs Ff0dfenaughl vhatl ertes tval bathodye9Bbekasrg® ft hee 1iquid

t hi ckness enough to be integrally formed on the inner
issapbaced to the valve element 93 from the upstream via the flow
passage 95, the thin wall portion 93a undergoes expansive
deformationsoastocreateaclearancebetweenthethinwallportion
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 93
is fixed on the inner surface of the outlet portion body 91la with
the thin wall portion 93a being exposed through the hole 91d of
the outlet portion 91 (outlet portion body 9la). In Fig. 33,
reference numeral 94c 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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48 of the outlet portion body 91a. The outlet portion
91 conprises two nenbers; the outlet portion body 9la
that has the outlet orifice 92 and a |inkage portion
91b that is disposed in the upstream side U of the
outlet portion 5 body 91a ad@ is connected to the
mout h of the container, because it is necessary to
install the air filter 97 in the vent hole 96. The

of Otthk ebupOLt i GBr bog 93ayandalhe |inkage portion 91b
are integrated using bonding neans such as ultrasonic

vel ding &ﬁﬁy%tt rEQénféitfﬁmgfiégéeE@@SﬁQm@&réhethe outlet

joint 9lc. e fifth delivery device 90 is used

poﬁ%%éﬁf%ﬁf#ﬂ?&ﬁgf%%%Jﬂébﬁ@ﬁeEBQH@ﬁy_5?§%§@Efﬂﬁﬁﬁeportion

exanpl e, as shown in Ei Sequence
f_.del i.very_operatio 0 | f1d ' i :
1B e lBBERE PRVES IBREARIN T Shb b The SRt portion
royj ded wi,th_ 15 the sane are shown_.i,n Fig. .36 and
bofly Slazndiis caBRar Efdun th FaPE RGP proRtia g Decause
. hot applied to the container body 101. _In is state,
it e nRdassadlehentndBabt it addl f‘-géF@ro%X/il&e%BFo%%%t hole 36.
the outlet orifice 92. As a result, the content Ii%uid
Theoquétett RersbArabPAey Boayandithendinkapg pRetion Slb are
contai ner body 101 and in 20 the delivery device _ .
infieghetedbeshgodetidengdiedndUapHth s aulitirasonder Wiedding with
91. Fig. 36(b) shows a state of the container body 101
thandér £iptessireiapprpedethbietbe Drinki §1state, the
val ve elenent 93 is under pressure of the content
| i quldelfafthodelirceupsiawarn A0 andusedadtikelingjing attached
under goi ng expansi ve deformation so that the 25 outl et
toothéimeudl? 4 thpenedtandetheodprit®nt floirqakdmpd4,i 8s shown in
del i vered

Fig. 34.

Sequence of deliveryoperations 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, thevalveelement
93 is under pressure of the content liquid 104 from the upstream
U and is accordingly undergoing expansive deformation so that the

outlet orifice 92 is opened and the content liquid 104 is delivered
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49 in the formof a drop 105. Fig. 38 is an enl arged
view of the outlet portion 91 in the state shown in
Fig. 36(b). Fig. 37(a) shows a state that foll ows the
state showmn in Fig. 36 (b) , wherein the pressure on
the container body 101 is reffoved. 5 In this state,
since the valve el enent 93 of the delivery device does
not receive the pressure of the liquid 104, the valve

ine!tﬁgeﬂbrm9§fr§5&%1ﬁsl®$18 ariigi 38 ishape edfl atthedstae® of the
wi t hout pressure thereby <closing the outlet orifice

ou%@e%gﬁbgtlghg91315bkh§h9%§t§ shalve ihhat of okkews .t he
state" shown in Fig. 37 (a) , wherein the cont ai ner 10

bOdyF%gl 5§é5§séﬁéwgg the, ot igial e s Hhd he HeAk®own in

W th uré as the pressure on t e cont ai ner
1 thi t at
B R e U T
92 t d t ody 101
Irgbhep S g e %h{faﬁ%ﬁ s SR 5 s b evice

100 shown i.n Fi t he d |ve devi c
Q0RR A N0 e TR S SRR o IS COAPRRrT 150 v‘raal‘ée element

plu 103. The plug_ 103 is nserted sljdably in th b
93 oES bhe PRA I1BGAITARE O 4 6B Sﬁagtevshtle%u Pgeéwsﬁeﬂhere y

view of the container 100 in the state of being used.
clpisdnst &he ofitiled grsfaceefd aodanef Q@gth%76?ugs a state

and the flange 99 being engaged with each other
thatafiel jows Hihas sl tiessimown yigt FbgokEh)a landhene iaf fhecasftainer

t he engagenent of the two nenbers are simlar to _
badyo S 1ofi st hre stichreim e rithediorEmtisiashelrapd iFitfe Ftatiqgwithout

17 and Fig. 27. The delivery device 90 shown in Fig.
prazshae ascaphelpessuewedn Bbeondnthheepubtedy s dce mgmoved.

the outlet portion body 91a. The cap
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 container 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 103a 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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50 106 has a recess 108 forned at a position
corresponding to the outlet orifice 92 in the state
of being screwed onto the outlet portion body 91la.

I nner surface of the cap 106 and the outlet orifice
92 makes contact with each ggher in the recess 108. A
5 sponge 107 is disposed around the recess 108 so that
the residual |liquid 105" (refer to Fig. 37 (b) )

106 eﬂ% N NG ddy 4 1 s0YriledObil bhCEosPR1ba éayﬁsgsgn@yﬁgbwo the
I nner surface of the cap at the recess 108, and

ougge@bgiofﬁe@e @Q tll?legﬁ% ?‘QStéOJf ddt A (ﬁ%ﬁe‘ﬁebﬁt@e‘éhﬁ%utlet

shown 1n the open ‘en 10 106b of the
bloc nt_ hol f th e e d c
p05€90%6b%_ s{ht §%E g%ﬁggﬁﬁbﬁklgh%YEVé ?MS EMH fhe outlet
curr the sol vent (mat r the I ike of the
or B EEEne L P kR Ut TR o 1D WGPTLOP (Piadaerys 108 A
evaporates through the aiy filter 97, resultin in
SPQRET i or Sot L RS AFaU bherFrCeehtidh SPildidd thesTpRidual
anot her enbodlnent of the fifth delivery device 90
1igHddrt 09'n (FREer3ee Fdidosar odi ReRa N igy paskhgeuds gtsorifice
achi eved not onlg by the contact of the thin-walled
92pbs tdBreerRd and bHethal ey evfiacesgipbhe ¢RIt thearecess

but also by the contact of the valve el enent support
10Aenbed 94 ahdotrhedf banghe9dpongs aOrfesult, closure of
20 the flow passage 95 by the val ve el enment 93" canbe
rel i ablghadeilevety dehite 3+ eheomni by, Fig. 35Hegh theapen end
t he backflow of the residual |iquid containing
108bcbotRantspsb anek sluishie thatt Hasl beh odeltheeded ivlergmdevice
the outlet orifice 92. Fig. 40 is an enlarged vi ew of
9ot heas Qutdegin 1a0r tsueh 91pebbl bR el pveFan ey i@ cdurring as

the state showmn 25 in Fig. 38.
the solvent (water) orthelikeof thecontentliquidof thecontainer
body 101 gradually evaporates through the air filter 97, resulting
in variation of the pH value of the content liquid.

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 95bythevalveelement 93’ canbereliablyachieved,
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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51 In the fifth delivery device 90, 901, a liquid
filter (not shown) nmay be provided in the upstream of
the position where the flow passage 95 is opened and
cl osed (position of contact between the thin-walled
portion 93a and the val ve elfHnment support nenber 5
94a, position of contact between the val ve body 93b
and the flange 94b). The effect of providing the

liquid fid trarrdnsasi ivkay deviddemase’of aotharid filter (not
enbodi nent shown in Fig. 6 and Fig. 18. In the

shSQHS a6 el BR R QR dedvE kb dﬂ?ﬁ:rféafﬂ B rdehb ied yi e Gere the

case the container is used to contain ophthal mc

flgglopyﬁ ?06[1%%@5 1%%;3?‘1{:{5 diatpipéé&@t (o3 188 0o HRldMBctBbetween

e lrqui out 20 to 40 UL per one

th IJé Ver% Pfer atoquzlrpon ggg argéiacqleet %glgf éf&ne?f@l \rf%rﬁoort member

nt sup port 4a Is'set ina range f

mm__and pr

9432 I?ﬁﬁlﬁ*rfé“ Phi @% !88%'l é@ tthfﬁ }ﬁa@&? porkP 3?11({9%“} tlange
of the valve elenent 93 is set 15 e fron10

94py -2 Bheme L Epelt p? EFRFABISLIG HG Qﬁg%ﬂfqﬁ Sfmsllar to
mm I n order to prevent |eakage of the I|i UId fron1the

theuckse ofr pthes embodi@epki shfsy d& Fddt| g‘naé@a Fdo t
valve el ement is preferably somewhat expanded by t
val va@ndireneon tsipes il Ogriieidew bl th'ﬁh%ir%%?‘@llr’ﬁﬁ&de"lcer
di ameter of the thin-walled portion 93a wthout the

invabve Bhemamtasuppors weaddro ooatieiseppbiihe i et $p bufghon for
is preferably made slightly smaller than the outer

swhhamet eppdicathenvasvieo elemser suppopt offehberl Daald Fpf about
exanpl e, inner dianeter of thin-walled portion 93a is

2pref anahbly welf usiedd i verange fatoim25 didwo dSméttear of the
outer dianmeter of the valve el enent support nenber

valve element support member 94a is set in a range from 0.6 to
2.0mm, and preferably inarange from1.0tol.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 mm.

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-walled 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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52 94a and nore preferably to a range from50 to 90 %
and further nore preferably to 60 to 80 % In such the
delivery device 90° as shown in Fig. 39, that closure
of the flow passage 95 is achieved not only by the
contact of the thin-walled partion 93a of the valve 5
body 93 and the val ve el enent support nenber 94a but

al so by the contact of the valve body 93b' and the

945'@{&%0&@;@&&%\1@ ¥6 a el Si@pat £1sopEY ttoneobe) &dd further
greater effect of preventing | eakage of the liquid

moé%%éf@r%;} alo @0 £bc8092. | SrAGhicey edecand1tberef @eice 90’
the 1 nner di'aneter of the thin-walled portion 93a can

as ?‘.ﬁxo‘a}%sirg @‘ggs 10, ,Witggtl %@B@%H@ngisa%éﬁm othanabRieved

e case cribed above. Now nempers of the delivery
evi.ce of_.t he e j t.._0 i.n

. . = 1

no b BIGR 1% rOR RS E et B T e Nt Ref O LT the valve

el ow. (Vi gée ene t%n15 The val.ve el ene in th

bode) eyt Tob EBLEF THARGT b SURPO o DERP D 12 A dihesy DY the
to be such that conpressign or expansion deformtion

COPEa%’és?Fyt}é%h‘f%]v\é%ln%ﬂ% ?ﬁhuia@dpﬁ%esfrl@ngﬁpsﬁg’dg?rs ¢ valve
the container body side that is Iower than the

elpReBE T EPR RGBT §4padicrheT| $HRET thr BEGN S TG feakage
filter, and conpression or 20 expansion defornmation

of ddnbt apdafrareieg Byt ket ard ficestuds aghipyedgndbtherefore
pass air through the air filter from outside. .

thikimre mldd amelter ehrihsethindwadl efieontl vk I8eprtbe designed
include thernoplastic elastoner of |ow hardness;

wighl1d$kdemandingl reanir endibe theuchn ddie nasardgsenidirg above.
silicone rubber, isoprene rubber, butyl rubber, 25
but adbemenhdtrep fande deldvemyberice of the present invention

and the container providedwith the samewill be described indetail

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.
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53 While there is no limtation to the kindof
material, hardness of the valve elenent is required
to be in arange fromO to 40 in terns of JIS A

har dness (spring hardness Hs (type A) neasured
according to a nmethod specifB8ed in JIS K 6301-5.2
"Spring hardness 5 test”, in order to have the
characteristics described above concerning expansive

def oft d PRe PE 1GHWI E5 S+ 2P 88O k Dfid o FWAthi i dhehardness
range descri bed above, hardness (JIS A) of the val ve

ofe{ﬁ%]b\%% %ﬁﬁ@bilz%,f%ud@&ﬁ@o 1ann3Q, ARG from O to 40

prere _ further nore preférably
40 A5 RS A b2 A 0 s
<chDERADS S SRR IS0 SRLDEH, ANE 1 LliepYpLuE, ety Bhuaness
cofyB hE81 LLAs BLIEDLNCRL e YBLUE, F| AL 2pS, hShove
val ve elenent 15 include the follow ngs. Exanmpl es of

copferphegndpPassireefadosRatiopneFudemhbsFiel dgalrration.
copol ynmers such as styrene-eth Iene/butzlene-styrene

WibhooktkepoingredqSEESEd aboyrenBabtraadrenél Sthk éife the valve
bl ock copol ymer (SBS), styrene-isoprene-styrene block
elenpokyherHefeakdntinabdi f yleer XharaBei dners Prefiqradny within
el astoners such as styrene-ethyl ene/ propyl ene-styrene =
20b| ek foopEbleymeor ¢ SERS)graksty wétbiot W efdyipst fhenkower limit

bl ock copol yner (SEB) and styrene-ethyl ene/propyl ene
o flh axedn €0 dloyseR) (ESER ¢ vallefd alembattioners meetrasted further
et hyl ene- propyl ene bl ock copol yner; 25 pol yuret hane
thahagshenessge adsls Of Mped esodher adfe vAdmegnay be 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~styrene 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
styrene-ethylene/propylene block copolymer (SEP); olefin

elastomers such as ethylene-propylene block copolymer;

polyurethane elastomers; and mixtures thereof. Among
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54 thernopl astic styrene el astoners, "Septone(r)
conpound” manufactured by KURARAY PLASTICS CO., LTD.
is preferable. Exanples of the gel-like material

i nclude gel conprising a straight-chain hydrocarbon
pol ymer (olefin elastoner) BHor 5 exanple,
"Cosnp-gel " manufactured by Cosno Instrunent Co.,
Ltd.]; and silicone-urethane gel ["Chemtek gel™

théfﬂ@ﬁ@h@@ﬂ?)sE@%%Hé“%Lgéﬁbﬁ@%gyemgéﬁﬁbﬂéﬁ]comﬁahnd”

el astic naterlal t hat forns the val ve el enent may be

maf’z‘uf zﬂe 1O €5, arerSeras ateecEF OB e .

eac so as not e permeable to Tiduid) , or
may e neof h, _har, [ t Lthip: o4
t he ﬁgﬁ%%f%%§%¢ aﬁglgﬁg ﬁa@%?ﬁ%l ?n@thg ?glmﬁéﬁbglslng
Def or na h al ve e [
= prESLRE Cl&%%ngléy(ﬁre%%ﬁred LSTRRS (EF8E L Syfroner)  [for
ten ile stren and duI ssive
X @Bl SOy e A aLe %%%# 05%238?5&{“% Co., Ltd. 1
mat eri al that forms the vglve ele E
angef hhheRRS " SFPENANRaBRL €SCIFBASE Kegen!" §
hours per JIS K 7301) not_higher than 50, so as not
mapyipebakeds PEr ChepétekiGe-tycles of |oading and
unloading with the liquid pressure. In case the 20
del i Veeye Hest te natembal athah bumetthrorEloe eflegpat may be
dropper, considering that the dripping rate of the
a b@am@dtlmamxsmmtqfnwmchgenedal aye averarpiedFrom each other
nmL./ second, a pressure which is required to cause the
sova$ueﬂe&&npatmﬁab&adéogbi@wM®tessiveyobee&pﬁm@ﬂnmﬁl of which
deformation is preferably from0.01 to 0.2 Mpa. 25

ha¥ieasthésvatiyesebémenth 83, t138' rarsgd idestt mwibdchekawmedy means
surface

of an additive.

Deformability of the valve element under liquid 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. 1In case the
delivery device is used at an outlet portion of eye dropper,
considering that the dripping rate of the ophthalmic solution is
generally around 0.05 mL/second, a pressure which is required to
cause the valve element 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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55 (31e) of the outlet portion 31 as in the delivery
device 30, 30" shown in Fig. 9 and Fig. 18, the valve
el enent 33, 33' and the outlet portion body 3la nay
be integrally formed froma thernoplastic nmateri al
sel ected fromanong the ela$bic materials 5 listed
above. In case the valve elenent is attached to the
outlet orifice 72 of the outlet portion body 7la as

(314) tde tel buelygtdeyrcetod B1 ssown tite el iRy tdesrival 86, 30’
el ement 73 and the outlet portion body 71a may be

showh ek abd y, fordmd Firpmia,t ke wpllast ege@her 83, 33’ and the
selected 10 fromanong the elastic nmaterials |isted

ougggrg?ofﬁigﬁsﬁo&g83Y§lngeﬁ@”?ﬂfe&§%ﬁi§p?@?ﬂe&”ff@ﬁ a

portion y interposing between the outl et

en B S5O e s b TE il focerians

licggg o% %he delivery device 70" shown in Fig. 32, the
35€81 48PYE material that forms the valve element is

not |limted bo tger pl astic terials, (g%r Filter) ...
The 5PC343 £bE TALEF FTTRE i SAiradiRRE, it et 1e¥ brifice
required to pass |jquid under a pressure higher tE%n,
72t b%s%\a?éefrmr% GodD i@ DA ¢ SR e fraice 70
del i very device to unde&%f t wo hépes of deformation,,
sheyhpkeddidve? ndhexganyr el ayr rfet 2% thengui hgt portion body
pressure required to pass air fronoutside is |ower
71lpmay bhénpeesadly fannad bpens termanrlaatigineterial selected
Since the pressure that causes the valve el ement of
frohneampbgdéheved psdévi netesiandeldstedoabypyes of
def ormati on, conpressive

In case the valve element is disposed 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.

(Alr Filter)

The air filter used in the present invention is required
topass liquidunder apressure higher than the pressure that causes
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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56 and expansive deformation, so as to deliver the
content liquid varies depending on the speed of the
delivery operation (dripping rate of the delivered
liquid drop), liquid passing pressure and air passing
pressure of the air filter &@st al so be set according
5 to the application of the delivery device and the
expected speed of the delivery operation. The

ande:RRINRG ved iR fofrniafte cpphkbak Bl €oS@k Ui ven tise ganeraritd Vliquid
around 0. 05 nL/second which requires a pressure from

varQe%ldEBengng'\ADr? t'h% & oifheny aleva RiygNBPE rk 01 N dRItiPping

conpressive or/and expansi ve deformation thereby to

ra*%r loﬁf the QD.{@Q{%Q cﬁé.lldﬂ# gye ggﬁ%flgrﬁaséﬂnﬁapﬂ?eéi\ﬁre and

IVery eV|ce |s us ropper liqoid

alxﬁpé% n%g% era %Iﬂg %P%fflll ﬁgto J(k) M:e)tsgf according
to PEEcrRetLs sﬁéﬁvcee &&%2%@&%?%%@%%"! HhEPR afPRpedepeed

phthaln1c solution. The rate of filling the depressed
Of(%R?Cﬁ%ﬁﬁ%ﬁrﬁwQ@F%ﬂ?l?%Jr intake rate) after
instillating the ophthalmc solution is _general

f r orflie 105 iFP imy sagenal e ARh A leC BRYRdgOR; #5 Ygenerally
passing pressure |ower than 0.005 MPa, preferably

ardwye0 .(HFanldseconNPahicly nem i everSHBBYA ﬁrrﬂmar@e Ogf to 0.2
outside air through the vent hole. Mesh size of the

MPai o f¢duse tlse deakyeni abement oo @ oW Comer paskegecr/and
of only air while blocking the |iquid delivered by _

expdres et | defyrmevi e Wfetdy moesenp theeaphthalmhe solution.
liquid contained in the container of the present

Thérwemté pn)n adser abregdril sreryuddv 28e aks hastceifioar apd dropper,
dust carried by air, and is usually set in a range

liquid 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 through the vent hole when

instillating the ophthalmic solution.

The rate of filling the depressed eye dropper with air (air
intake rate) after instillating the ophthalmic solution is
generally from 1l to 10 mL/second. Anair filter havingair passing
pressure lower than 0.005 MPa, preferably lower than 0.001 MPa,
can achieve smooth 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 delivery device of the present invention (the liquid contained

in the container of the present invention), microorganisms such

as bacteria and dust carried by air, and is usually set in a range
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57 fromO0.1 to 0.45 gm preferably about 0.1 gm The
air filter that can be used in the present invention
include, but not limted to, those nade of hydrophobic
pol yt etraf | uor oet hyl ene (PTFE) fil m manufactured by
GORE- TEX 5 Japan I nc. and Séfle Vent Durapore(r)

(pol yvinylidene fluoride (PVDF) ) manufactured by

Ni hon MI1lipore Corporation. (Liquid Filter) The

frémayid €616 45 UaRd pbreltbeapngsapbuitnvent ian, passes a
liquid when a pressure not |less than a certain |evel

is appd i£d: £ilGhemasuednapk dged fhl tBe pBesdst alheshtion
in the upstreanof the outlet orifice, it is nmade

in &éP'k‘é‘uE%&Eei’%Mt%@eté?SM&Qé hd Q& G T i o SISISL & NY
body t hat

the contal ner bo I'sS connected to the delivery
| €5y F{ Y1 (o QFRL DL PYq ~TEX
bo %é%ﬁ%F%§Q%$+€?%£§n%Ig%f%%%k upstr%an1 ﬁgugﬁea$?qU|
filter that.can.be used in & I nt, . i :
TR e LR COT R Eah RS BRbey iuad B AR (2vor))
PTEE il m, manyfactured b - TEX Japan Inc.,
MER RGP PR O Bor ol § L UNRHE COTPPRRE] Snd
hydrthiIic gplgether sul fonate (PES) manufactured by
Ni hohLMIREE pbt &L €5t poration. 20 [Cap] In the delivery
device of the present invention, antibacterial
t r eathent i gadd bl Hppr iwsed dnt fdec Dy esiRt davensipRepasses a
~outer surface of the outlet portion in addition to, or
lignédedten ¢f prebeuget het esd ithen Rorerbasn ofeydle igaprrlied.
to which antibacterial 25 treatnent is applied are,
Whents undt a llilgutieldf 1 bfepastingftalileed hnghe upstreamof the outlet
orifice, it is made possible to prevent the residual liquid from
enteringthecontainerbodythat is connectedtothedeliverydevice,
should the residual ligquid remaining around the outlet orifice
flow back upstream.

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 thecaptowhichantibacterial

treatment is applied are, but not limited to, part of the inner
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58 surface thereof that nmakes contact wth the outl et
orifice and the sponge disposed in the cap. Since
backf |l ow of the liquid fromthe outlet orifice to the
upstream does not occur in the delivery device of the
present 5 invention, residggl liquid remaining after
conpleting the delivery operation remain around the
outlet orifice without returning into the outl et

sulPdd Ahe e efifte malile tepitdud! whtgutHeCcontbet orifice and
prevented from bei ng supplied during the next delivery

theop%ﬁ%%%%%?%%%%at}g@pcgpvi ded with an absorbing

mat'eri erelin 10 and havi ng the sponge

bsorb th i d i qui L i |
out [nas BrcRb 6 af et abFG B % PUERSe Rt fo the

(ref Ei 17 r gonp [Very operation

refer to Fig. and, Fig. 2 . When anti bact er|

uP%?%%&Wmﬁﬁe?sn%bp??%ﬁrtﬁntﬁ%es%%%b%eﬂ%i% TS %ﬁe%ﬁé present
brought into contact with the outlet orifi

, , i.ce,. .
inveRt balet BPPARUSLS LEpUA T IR T ATAT FFBRCTRE CEiOg aiaL Lvery
accunul ate on the outlet on f ice. To ayoid this . .
opgrabl emrenadm ardusddheanayt bet erjifdyred AEN PRk HeSdTIRY 1nte
l'i quid squeezed by the inner surface of the cap is
thabsotbetl byrtannabsBrayefpramt il r piolialked bl thean be
periphery of the inner surface of the cap (Fig. 35), _
praventedf tdre beiingcsuppht ed tdwfinchshepeenje dedg vaky preration
outl et orifice. Absorbing materials include for
by &xdngy € capangesi dedleioh ssuahsonat ey malt ead adretdiaidedfherein
f oaned pol yet hyl ene; cl ot hes nmade of non-woven fabric
an@/mivinakser Hemtg€ elidsarot hgatess duetlc 1 f gpagerema ioring around
hydrogel s. The sponge nmay be made of a material known
thebdtieet orifice after completing the delivery operation (refer
to Fig. 17 and Fig. 27).

When antibacterial treatment is applied to the sponge which
is thenbrought into contact with the outlet orifice, antibacterial
agentmayleachfromthespongeandaccumulateontheoutletorifice.
To avoid this problem, such a designmay be employed as the residual
liquid squeezed by the inner surface of the cap is absorbed by
anabsorbingmaterialprovidedontheperipheryoftheinnersurface
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 suchasurethane and foamedpolyethylene. Antibacterial
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Anti bacterial 59 treatnment to the sponge is preferable
to coat the surface of the sponge that has been
formed with the anti bacterial agent, or to mx the
anti bacterial agent in uretphgne or polyethylene before
formng it into the sponge. Further, an absorbing
material having 5 antibacterial activity nay be used.

tr é}f’\f:tt%r kab éﬁ(ﬁxﬁé‘@'g prafeiagdet fotdn€lttlchsupdpee, of the

rogel, etc. ude, "for exanple, silane coupling

spoq'{g;(setlh%q:' #{@s( ?ﬁ) gcglgm eW@t!l’?st Qf aIBY:QBQQ%E§1'a'ICE§Q§t? or to

ure o y am de p ynmer and

R L R g e

NQ 2002- 5362 anese ubl | shed exam
EORBG A5t ?Rs Oﬂﬁ&kyg RGRG} ﬁ&%ﬁ%rggg‘g idap paving
and so on. (Materjals to forn1 livery Devi ce, Cap and

antoiha @tk 2 Boag S 1V ke BRY iRerySelvi ce, the cap and the
contai ner body may be 15 forned from a reS|n S as
pol i hidparke{FE) orepbnsprop3pRheet P © heppe by H?ﬂmr’
in particular, are materials that can be safely used

hydnogakby redeputihcabdeppf ot £aawd.e apdlane GRut ey selenium
used in case the container of the present invention

cosohh@i NExdnpiliets afedixcitaael s uickelaglophthiaittdxe of
solution. 20 The resin used to formthe delivery

(méeN) seryl hridappabdméheandontieneswbbiyngagbayninkreral (see
wWth an antiseptic or the like in advance, in order

Jap8nk BRI OWe] i fite @f drestarmingd eeardr tn@ptle caggiogudKokai Tokkyo
liquid remaining around the outlet orifice after

KoBONPNet bog2tbeedel i vepynespepabilashaddUhheahigeddPahent

the contai ner from degenerating. As
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 applications, and are preferably used in
case 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 preventing the residual liquid
remaining around the outlet orifice 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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25 the antiseptic, ammoniumsalt of class 4, such as
"Dinmer 38(r)" and 60 "Diner 136(r)" manufactured by
I nui Corporation nmay be used. The delivery device,
the cap and the contai ner body may al so be coated with
the antiseptic after being 60rned, or surface
treatnment such as silane coupling may be applied when
formng the 5 delivery device, the cap and the

“DiGY al 36 bedyifatheredsby mauer cakpbawitagn may be used.
anti bacterial activity maybe used to forman outl et

por tiNge 1 208 r § U AN c BREEE dApSeR RHORoREa THE r DRAW NeP a1 so

10 Fig. 1 1is a sect i onal vi ew showi ng an enbodi nent of

be the £d 4 Shi i Hé’ec{ﬁ’tfjseéép;ﬁzﬁea{:f&r hdh@ BSGEdPNAr Vél?ﬁ’face

ow ng an enbodi ment cont al ner prOV|déd Wi t
the flrst ellvery devi cea . Fi IS i
ereh i el Rb s CeRBkibbhapera o E 560 AL fé?@wm the
of bei not seal ed i_S_a_section
delsh%wagffﬁsec%ﬁ@aqa}% hg hbdieonstplg ¥l o s iiinmaterial
bei ng used. Fi i'S g .sectional view.show n .
haging énFéPF‘SﬁFﬁgatlﬁé:Ué’t%tYé“asWBﬁﬁseﬁl 5 oY anfgltﬂiegﬁ. prtion,
is a sectional view show ng anot her enbodi nent of the
ang of® aPmer provided with the first delivery device.
Fig. 7 is a sectional view show ng anot her enbodi nent
of the first delivery device. Fig. 8 is a sectiona

vi ew showi ng further another enbodi ment 25 of the
BRIEFSPESERIDBION dewi TBE DRAWINGS

Fig. 1 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 following 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. 8 isasectional view showing further another embodiment

of the first delivery device.
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61 Fig. 9 is a sectional view show ng an enbodi nent of
the second delivery device. Fig. 10 is an expl oded
sectional view showing the delivery device 30 shown
in Fig. 9. 5 Fig. 11 (a) is a plan view show ng an
exanpl e of the outlet port8bn body 3la and the val ve
el ement 33 being integrally fornmed, and Fig. 11(b) is
a bottomview thereof. Fig. 12 (a) is a plan view of

t _heFY?L VL1 §@ate dX0Idr ANy Bdw st inki #h edBob)inkata hote second
view thereof. 10 Fig. 13(a) is a plan view show ng

del@gg&&eae@&@gple of the outlet portion body and the
'enment being integrally fornmed, and Fig. 13

(b)F1% alguﬂpa%'g%gfﬁggﬁrgbéHEHﬁgﬂ'v%é%"9h8w9£gtﬁﬁé delivery

aIv seat” port secti onal view

4 5 %g enbodl ntgof the 15 container provided
eV%FFh ER9&%nd dédi'very device. Fig. 15 is a

sect.i onal V|em15homnn the c ntalner of _Fi g. '

© he Féga 6L4RS DS g BhEadY- FY g ARLRE a5 séé%n%&ﬁa%fﬁ@%voutlet

show ng the state follow ng the a]gte shOWE ﬂgf d,
portgomipody glaignddhe Catye sHamahite n ﬁ%ra orme

contai ner 40 shown in Fig. 14 in the state of being
andndti gunddaltad. i sriag botdqms v evb theHeat vi ew showi ng

anot her enbodi nent of the second delivery device.

Fi gFito 2 (a)sketd phah viewoshshenys hre siftfddPRgRdog 34, and

the 25 third delivery device.
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 example 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 shown
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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62 Fig. 20 is an expl oded sectional view of the
delivery device 50 shown in Fig. 19. Fig. 21 is a
pl an view of the outlet portion body 5la shown in
Fig. 20. 5 Fig. 22 (a) is a plan view of the valve
el ement support nmenber 54 ¢2own in Fig. 20, and Fig.
22(b) is a bottomview thereof. Fig. 23 is an
expl anat ory di agram showi ng the procedure of
ass 9@ 1hen deliivelen sleyt £ondD vShavef itheFigl 1i8ry device
Fig. 24 1s a sectional view show ng an exanpl e of
C i Ner . rovi ded with the delivery device 50
50 §%@&ﬁ‘ﬁﬁlﬁPég ?&8 Fig. 25 is a sectional view show ng
the gcontaginer 60.sho [ Ld. j ; f51a shown
bei dgljsgéi.l?:iagpl%% ‘Y\{s]e% ogeg%l?o%lgfl%?gvé}gchl?ﬁ%gd?he
state followng the state shown in Fig. 25. 15 Fig.
9-s & sect i onal vi ew showi ng the contai ner 60 shown
in Fig. 24 in the state, of heing nqt unseal ed. Fi
i s aﬂege«:??éﬁéll%/mkagh‘é%n?‘ﬁé’%awgﬁfﬁ‘géﬁe LR gtsﬁgbgrt%?ember
fourth delivery device. Fig. 29 (a) is . a bottomvie
54 gthawre el Fidr 2 Yevit® il shodP) 2%5 i % k?—‘?‘i;‘?"%s‘,’l%%d%ereOf'
Fig. 29(b) is a sectional view taken along lines A-A
Fi g.F3D. (&) 15sam exadeinad@r W RAA05ABWIRRY BRd Shenpracsfiure of
container provided with the fourth delivery device 70
asambFlgg Bfe (d@liveny decitonad shewnshowhg- the:state

of use thereof. 25 Fig. 31 is a sectional viem;shomﬁng ,
the Bi@i @4 oklaowiengibhal view showing an example of container

in

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 sectional view taken along lines
A-A.

Fig.BO(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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63 state shown in Fig. 30(b). Fig. 32 is a sectiona

vi ew showi ng anot her enbodi nent of the fourth

delivery device. Fig. 33 is a sectional view show ng

an enbodi nent of the 5 fifth delivery device. Fig. 34

is a sectional view showi ng68n enbodi ment of the

container provided with the fifth delivery device.

Fig. 35(a) is a sectional view show ng the container
stafd swphownin Ry Q.38 fitted with the cap, and Fig. 35

(b) is a sectional 10 view of the cap. Fig. 36 is a

sectiohal3viigwasBewnt Nenh ey fantdidemPhnbitter fbbAiment of
the state of being used. Fig. 37 is a sectional view

th%gﬂnggkt@glgggig foliowing the state shown in Fig

an enl arged secti onal vi ew showi ng

gg(eb Utl %3 Jg%rtlsoe%t%f arlevﬁ%w %lh%%rl Qnslafaﬂ@ ﬂeﬁitgof the

Sectional view Shi W ng ano
nt of  the fifth delivery device. Fig. 40 is
flggﬁ %?geﬁﬁﬁysg%YFSﬁal vi ew showi ng the outl et
portion of the container 10Q" shown.in Fig. 39 du g
use. F1g; ¢34 43?(%»5%%¥%9%%%nﬁlﬁw LHEG AY & W%SQéW6P§ of the

of an eye dropper of the. r|or ari and Fi 41 (b)
COﬂEabheénpéPﬁéﬁegeUﬂFBnShe é&Fho@e EEGHEI?93F9 deV|ce

t her eof . ? 42 is an expl anatory dlagran1shOMA %
pr obFéen o35 {ak 193 aRCHWBEPe i HheWirdthgr container 100

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. 41 (a) isa front view showing anexample of an eye dropper
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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64 [ DESCRI PTI ON OF REFERENCE NUMERALS] 10, 101 , 10a,
10b, 30, 301, 50, 70, 701, 90, 901 : Delivery device
11, 31, 51, 71, 711, 91:. CQutlet portion 5 11d: Inner
surface of outlet portion 12, 32, 52, 72, 92: CQutl et
orifice 13, 13a, 13b, 33, 384, 53, 73, 731, 93, 931:
Val ve el enent 14: Locking nenber 15, 35, 55, 7S, 95:
FI ow passage 10 16, 36, 56, 76, 96: Vent hole 17,
37, S7, 77, 97: Air filter 18, 38, 58, 78:. Liquid
filter 20, 201, 40, 60, 80, 100: Container (Eye

) : nt ai ner body 15 23,
[DE%%@’?I%%#%%‘&E%’“*ﬁ?‘l’s, 84, 104: Content

liquid, 25, 45, .65, .85, 54 ALi gpi d 0B 02S1pe #5¢ device
10,649 g4 gy 3gé3|3§uél5 { agi’d%%,%’e, 66, 106 Cap

U alts oo TR i s AR baas L Edb. P oj ecti on 25
11§?al:nr-1r§ri ns'&'\ﬂaleed c?forcslil’glnei?sportion

12, 32, 52, 72, 92: Outlet orifice

13, 13a, 13b, 33, 33’, 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’, 85’, 105': Residual liquid

26, 46, 66, 106: Cap

34a, 34a’, 74: Valve seat

52a: Flow passage inner wall

52b: Ridge

53a: Valve body

53b: Projection

93a: Thin-walled portion



10

15

20

25

93b: Val ve body 94a: Val ve el enent support nenber
94b: Flange U Upstreamside 5 D: Downstream side
| NDUSTRI AL APPLI CABI LI TY The delivery device of the
present invention enables it to achieve delivery
operation and restorati on o665t he container body 10
after the delivery operation snoothly while
preventing, at a high level, the backflow of the
93n i i Iivé heddas been delivered from the outl et
orifice and the entry of m croorgani sns and dust

94£aryapse OVehdier | s @bho-£ ndmseipstream In the

delivery device of the present invention, since 15
gaefe{ampidon of the valve el ement is achieved with a
pressure |lower than the |iquid passing pressure of

Jt ' i , delivery through the outlet orifice
Ij'égﬁsgfé%éh%%géd reliably without |eakage of the

Jliquid through.the vent hole during delivery
D'd%%?%f?%%?m %b?%over, si nce opening of the outlet

orifice and/or a flow passage 20 comruni cating with
the outlet orifice is not achieved with the air

assigg%pressure of _the air filter from outside, such
IN%V%%$ ABRBLAGRBEEELF as the outside air enters

through the outlet orifice instead of the vent hole

dur i Flge rdssltioredty drvéret b tdenbaiesentbbayent e enables it to

correspondi ng | eakage of the liquid through the outl et
achieve el DBy operadilon, an@ g fdidnadyiyprded gee ontigd ner body

present invention enables 66 it to achieve delivery .
afopertdtd dalamdryesperatiam soootthd yoolnt b¢ pereventing, at a high
level, the backflow of the liquid that has been delivered from
the outlet orifice and the entryof microorganisms and dust carried
by the liquid to the upstream.

In the delivery device of the present invention, since
deformation of the valve element is achieved with a pressure lower
thanthe liquidpassingpressureof theair filter, delivery through
the outlet orifice can be achieved reliably without leakage of
the liquid through the vent hole during delivery operation.
Moreover, since opening of the outlet orifice and/or a flowpassage
communicating with the outlet orifice is not achieved with the
alr passing pressure of the air filter from outside, such problems
do not occur as the outside air enters through the outlet orifice
instead of the vent hole during restoration of the container body,

nor corresponding leakage of the liquid through theoutletorifice.

As a result, the delivery device of the present invention enables
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body after the delivery operation snoothly while
preventing, at a high level, the backflow of the
liquid that has been delivered fromthe outl et
orifice and the entry of mcroorgani sns and dust 5
carried by the liquid to thé6upstream The delivery
devi ce of the present invention does not enploy a
porous filter disposed in the outlet portion according

it te ddeieve@ldeldelett @becobiahRBId desSEbpsEllohb)ahanaserainer
Publ i shed Unexam ned Patent Application (Kokai Tokkyo

bod{PR®t Mo+ hd08d1 1¥8P¢ lopdis @ih kaRatess Fubhespedventing, at
nhexam ned Patent Application (Kokai Tokkyo oho) No.

a H%&%ll%g@g§4théwﬁﬂé¥f¥ﬁ% d%h%heof§&£&éiﬂﬂétpﬁa%hﬁggﬂt&éiivered

orifice being clogged 1s very [ow even when t

fréﬁ”Eﬁﬂéykggei?giff%@fgﬂfﬁg%séﬁgryxﬂgpﬁ%Eb%E %&L%h&eand.dust

cl'ogge Ze'o € sus

ticles is about 50 | dependi ng 15 on th
2R G TR ST Y aTRR e et and outlet

orifice. _The container of the present invention ha
t he T AGALYSTIRRCE P TS BF%g%ﬂF INReRioghde e figd empioy
at the nouth thereof. As a result, the backf |ow, of
a RHEUS ddildorh 8t SRa§ e éh et it PodhicfhaceqEfdpy to the
orifice and the entry of mcroorgani sms and dust
anteiha¢ieRr pal pyorrinefudbsebos e Ips{aRampeTantpelished
prevented at a high level. Therefore, it is nmade
Unegpowel e @ Pad ealtiAnmat eaoron dfake 1tTnklugeKoho) it 3@ptTE79017
agent for the purpose of preventing the liquid from
anddgpreratdulnl igdieet Troexdreingdl Bat bet Appd iché ioontkn kel Tokkyo
of the present invention does not enploy a porous
Koo )] tNer. aD0tLhe06dblhet Phepafdron tiheepeskibiheétgputf éhe outlet
orifice will not be clogged and 67 therefore snooth
oriel coesyimg d¢lhwgdaediuigd weaty Hewaelieayv etleavehewbentent liquid

is a suspension. The outlet orifice will not be clogged if the

size of the suspended particles is about 50 #m or less, depending

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
present invention does not employ a porous filter at the outlet

portion thereof, the outlet orifice will not be clogged and
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the content liquid is a suspension, except for a case

where the liquid filter is disposed at the upstream

side of the outlet orifice. The container of the

present invention also preferably has 5 the plug that

is held slidably in the flo#/7passage of the delivery

device or in the contai ner body, so that the plug

makes contact wth the inner wall of the flow passage
the¥e fid¥e dabbvarde Ueve £¢ o fatHe cliafel d banfbow passageeven when

when the container is not being used. This

th& QHdnt 1eRueBsyEes dhdbed o On@itpd ifyH d baskePhere the
in aseptic 10 condition in airtight configuration

li#ﬁ%ﬁ#%i@@r?%&ﬁ%&%ﬁﬁﬂiétEHEup%%%%aﬁ%%dé%??h%%&%@%%6f¥¥ice.

can from making contact wth the valve
eleqﬁng L JLEt bei i £ 1v h
st abl'e gﬁggﬁ??egd%kBgﬂ%g?%g%ﬁﬁe§é¥%hgég?éﬂﬁﬂﬁgfﬁogrgF vy has

tinme. The,_ .container. of, fhe p tj Lgn i -
e g tper tieneu Sl dopt v 1eHie o BERPabRYS thg certvery
ophthal mc solution, 68 CLAIMS 1. A delivery devjce
de Vit s 11y PEnCOEPARSROPERSN TR Siss PANEI BFf§S contact
_bottomed tubular. 5 shape_or substantially bow  like ,
wilhagee tifethae ldn oduthér Tdeir pagsage PheChet EBhi very device
thereof; a valve element made of an elastic materi al
and letosaibe £hevepassage WhejuithepeertaiBeExky e being used.
thereon fromthe upstream side, closes said outlet .
Thbs cbhetlandion ensirng Pass e comtemtobiqetd pskepdriingseptic
comuni cating with said outlet orifice and, when there
condgitiongui ckipriegsurasndiderured: itdreiedii If tdw chatainer is put
upstream si de, deforns and opens said outlet orifice
inandiser. t Aésbllvwepassape, 1 viid che 3¢ depdf fsandiaking 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 present invention is suited for use as an eye

dropper containing an ophthalmic solution.
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outlet orifice defined as the downstreanm and a vent
hol e that communicates with the flow passage which 15
is provided at a position in the upstream of said
valve elenment via an air filter, wherein deformation
of said valve elenent is acé8eved by a liquid
pressure lower than the |iquid passing pressure of
said air filter and opening of the outlet orifice
and/or the flowpassage 20ctammst be achieved by the
air passing pressure of said air filter from outside.
2. A delivery device conprising: an outlet portion
havi ng substantially bottonmed tubular shape or

substanti al: i S that . h tl et

ori f"cgA %&%‘fewed%%ﬁi?eomt erleoq{_;g'GgSaa\r}a!o\lje 2! ement

ot 1251 Fr TR e P AAREAfLy b Silfed tubular

exerted _ thereon the. t [ | ' s
I o

exerted thereon fromthe upstream5 side, experiences
at cehprieekio® HetbePhii on and opens said outl et

orifice, wwth the side of said outlet orificg define
as tasalyewpberentinasy of l@innﬁlﬁ%h%%ﬁnadﬁesfpl&eﬁh? ' :Begl there
outlet portion so as to delimt a flow passage

is hetMeprid bses $unaexens edriiear e f Be LB UPES 1ol B¢ efloses
portion and fastens said valve elenent in the

salpsbuehet anilf iceemdhot e tHaw EaAaatecdfeamwPillesi gortion
fl ow passage which
communicating with said outlet orifice and, when there is a liquid

pressureexertedthereonfromtheupstreamside,deformsandopens
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 flowpassage
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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is provided at a position in the upstream of said

valve elenment via an air filter, 15 wherein

conpressive deformation of said valve elenent is

achi evedby a liquid pressure [ower than the liquid

passing pressure of said ab9 filter and openi ng of

the outlet orifice and/or the flow passage cannot be

achi eved by the air passing pressure of said air
filterfirvemeahehdemnad@ 3f dhecUgstveryattevigr and disposed
according to claim?2, wherein said valve el enent and

in%%4?oh@@%ﬁ%&fﬂ%@%%héﬁ?wh@ﬁQHE%Hﬂéﬁ@&ﬂﬁdidp&es&ureexerted

very device conprising: an outlet portion having
substantia | . iald d,
thereoh ?fiqu?m éhépgg%&g?gﬁ 4 {1y Q:rl(ﬁs?é?%%_l‘?ir otidhatant ¥ an

e as an outlet orifice 25 at the

uhelbrErat. 18 4 At B rear e B b o Cap bBo e roaf Eppgpstrean

an elastic materi a
in a substantiall t ubyl ar .shape that is,fi . 1;h
s 1qen @XRAFHRGE DLOTREE SGdtFef® ?fmg?‘# HR™ A O\ﬁ;% 21% ? Hé?e&lt let

is no liquid pressure exerted thereon,,g.nakgs cont act
5t teCSo

orifipescardtharve s&de ?f oPfHAWASEHIREN? gEpgd @s the

cl ose the fl ow passage conmunicating with said outl et
downgstreamand, when there is a liquid pressure exerted
thereon fromthe upstream side, undergoes conpressive
def oa Mt éloins meab o ddpee sere 17| saidpasthyl Bthidh so as to
itself and said valve seat, with the outlet orifice
delfmstde Hedw nesssmge Hee s titamht andl £heednngg) gurface of
that communicates with said fl ow passage which is
thproavi dedpat tdopasid festenstdel dipsiveai afersais thg vestream,
el ement '

and

a vent hole that communicates with said flow passage which
is provided at a position in the upstream of said valve element
via an air filter,

wherein compressive deformation of said valve element is
achievedbyaliquidpressurelowerthantheliquidpassingpressure
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.

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;



10

15

20

25

via an air filter, wherein the conpressive deformation
of said valve elenent 15 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 flow passage canfi@t be achi eved by the air
passing pressure of said air filter fromoutside. 5.
The delivery device according to claim4, wherein said

20 valye &l eyEt @Rt Said seuld efutiertd gy taro ;
integrally forned. 6. A delivery device conprising:

tuch\ ef\'}e ‘_?.Eh'eﬂ@ | 8,8 Wasisantd il d dr DOt t ARBhibstantially

ape or substantially bow Iike shape that

tug}gl? a%aoéatre{e%{ha%al L xec‘ri‘t el{x hg, PR tsﬂ‘%rf%%fe 0#9s&id outlet

71 ) t an astlc mat eri al and di sposed

in u ort.i on t

poyt :gqndarlbci g@m%&s—f’ﬁ 05" Reh st FPebPREE b2efled chereon,
side, closes s oytl e or|f|c or I

e S SR Lus g FabhoppFnabt S PARRALS as o
there is a liquid pressure exerted her.e

clegp theai @ Be S S8 IeREYTEC axih F\FE sc?e‘f‘g?\-\%;?g]r?rs}gflé%? and,
to open said outlet orifice or the flow sa

whemdhmund &6 adilfqudd BF 98sSWER iawear tad Fhereagmﬁ%?fgggﬁl upstream
and a vent hole that comunicates with said fl ow

sigassagdenpoes comppeovitediefompoiin %h 5 tchepen the tlow

upstream of said valve element 10 via an air filter,

pam?egeb@ﬂweemmpaQSfmedﬂﬁxﬁﬁaﬂvemaﬂtﬁwﬂﬁhiﬂﬁﬂptletOrlflce
elenent is

side defined 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
via an air filter,

wherein the compressive 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 flow passage cannot be achieved by the alr passing
pressure of said air filter from outside.

5. The delivery device according 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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achi eved by a liquidpressure lower than the |iquid
passing pressure of said air filter, and openi ng of
the outlet orifice or the flow passage cannot be
achi eved by the air passing pressure of said 15 air
filter fromoutside. 7. The7telivery device according
to claim®6, wherein said valve elenent has a val ve
body that is fixed in said fl ow passage and a

1n§Hf&§ﬁEl@EpBQEH%@ﬁHaHfWhéh5h§ke&@hdﬂn@@edpnébehreexerted
orifice side thereof; 20 the projection at the distal

the?fré gréﬁ'%] %&»\é%r%%ysfagagﬂ?osé@ thia dithge: blrdfiice or the

on e inner wall of the fl ow passage, which

o&g%??égﬁn - MRSk 42Ut ﬁltl@rs'afl'dcgligtfé%?'@rtl@ce and, when

o ] &1 de 30 as to close said tlow passage; and
e.val ye body un oes e V,
chex 3 ndd ABAM R He HGroF Eg{%eﬁﬁpﬁfééé‘ﬁéﬂe@ PP5EreRe sice,
upstream side 72 so_as to, forma earance t
i PR o5 S L1 andoots & AP ER G gl e fLoe
the ridge on the inner wall
ot 461 GAPY BRSFESS cONpTT SdgouB Lt Gt f BTE SO %%efﬁélﬁdné\s the
substantially bottoned tubular shape or substantlally
dowipsi r ¢alke aMAape that has an outlet orifice at the
bottom thereof; a valve el enent made of an_el astic
mat ex ivein tahd Leakhaly cosmuadica s Wishi sebdtiiay Bé‘lstslaGﬁ which
on the outer surface thereof that, when 10 there is
isnordvided 3 espose téper iBdthecrroir datom e idp¥elEgnplenent

s!de. closes said outlet orifice and, when there is a
vidigni dipr essvee,

wherein the expansive deformation of said valve element is
achievedbyaliquidpressurelowerthantheliquidpassingpressure
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 delivery 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 passade,
which communicates with said outlet orifice, from the downstream
side so as to close said flow passage; and

the valve body undergoes expansive deformation toward

downstream side under the liquid pressure from the upstream side
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exerted thereon from upstream side, undergoes
expansi ve deformation so as to open said outl et
orifice, with the outlet side orifice defined as the
downstream and 15 a vent hole that conmunicates with

the flow passage which is P2ovided at a position in
the upstream of said valve elenent via an air filter
wherei n the expansive deformation of said val ve

so YeEBNcokf a2ehbav by Botirauh et ossgect tmerat Itare distal
the liquid passing pressure 20 of said air filter,

encfﬁg OPeRiNG R pbRG O ltele PEEEECSH GRRNOANSE vaclll eedhy flow

alr passing pressure of said air filter
afrom)utside. 9. The delivery device according to
b 2™ 8, wherein said outlet orifice is delimted by

a substantially disk-shaped valve seat that is fixed

ins 'icP*o‘iﬁ]tJe‘fé/%r ‘?vojhceancqoq%%rglél/lﬁnnge'r wal | surface 25

of the outlet portjon that holds said valve s N/

Sai AR 4L o e Hd 3 T R v A T T Shep cbutar

thin-wal l ed portion and causes theé%?in-malled gqréionifice
shape wakeubebanae e LW (P Saild keaPRePS &2 i PBM ThE VS G& Of

the outer surface of said outlet portion so as to

atctibgebohkomuthereofifice; and 5 the thin-walled
portion of said valve el enent undergoes expansive

def oz maflivers Lemtart néde bif qui ¢l p7lebeurBer Lamapfgnaking contact
upstream side toward the downstream so as to open
wiShi sh Dditchet] edr pbirtéonl@n thee ouskirveryfadestderahbidiaty when
to claim9, wherein said valve elenent and said .
theutlief neariigudr @i es st e grak Lgdftdrarsbn f10mthe ypstream side,
del i very devi ce conpri sing: o

closes said outlet orifice and, when there is a liquid pressure
exerted thereon from upstream side, undergoes expansive
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
achievedbyaliquidpressurelowerthantheliquidpassingpressure
of said air filter, and opening of the outlet orifice cannot be
achievedbytheairpassingpressureofsaidairfilterfromoutside.

9. The delivery device according to claim 8, wherein said
outlet orifice is delimited by a substantially 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;
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an outlet portion having substantially bottoned

tubul ar shape or substantially bow 1ike shape that

has an outlet orifice at the bottomthereof; a valve

el ement made of an elastic material having a 15

substantially ring-shaped vdBve body and a

substantially ring-shaped thin-walled portion

provided at the distal end of the forner, said valve

body, bei ngy fieadd dierithenputd efupardriton Mh) leingeadihped

thin-walled portion is exposed through said orifice to

£.he i f ot he PRl POHE @Rin2Qaaleyl badtieal to make
th%/1{]alq”\’/ae e‘%czrf%ﬁﬁ&soupport mlelrrber that is disposed in said

out | et ngrtian ekiglt &4 logt t8kl bli¢Br surface
coptRRt H@rgﬁ% W ?%ilg%vgfg‘\?g EF@WE%%Q and a vent hol e

that .co njcates.wth the o] S j LSi£1 ; d
of v dedt ot apﬁﬁgf??oﬁoiﬁstgé §%§?§e2%§o¥ggggg %a ve ol en

elenment 25 via an_ air filter, with the ou i £

si detlief Fpb w3l {pd BATbbARseFedrtd VR Y%i%igé?§£v%*§§rgoes

el ement causes the thin-walled portion thereof t
cxpone AEE IR AT SUPBRCPOTIDRARY B H Aaf pam (b4 EoStrean

el ement support nenber so as to close the, qutl ﬁ £
sidei towerdhehet Herastseps f/Q PﬁqGPdOB?ES§BF§ Sﬁg pEgoritice.
thereto fromthe upstream side, while said thin-walled .
port Lon Tiwlelejders rax pans ceca ded b g itohcdaims?, phegRi said
the outlet orif ice when a liquid pressure is applied
vall her ellemehtosmtbheaigs bugdmts pdet ignd arke lakpansildy formed.
deformation of said thin-walled portionis 10

achi evedby dallivgtyd dereseucenipaisringhan the |iquid
passi ng pressure

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 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 said orifice to the
outside of the outlet portion;

acylindricalvalveelementsupportnmmberthatiscﬁsposed
insaidoutletportionsoau;todelimittheoutletorificetogether
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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of said air filter, and opening of the outlet orifice
cannot be achievedby the air passing pressure of said
air filter fromoutside. 12. The delivery device
according to claim11l, wherein said valve el enent
support nenber has a flangf4at a position on the 15
upstream side of the cylindrical portion while the
val ve body of said val ve el enent nmakes contact wth
dowﬁ%&f@éﬁaﬂge so as to close the flow passage when
ere 1s no liquid pressure applied thereto fromthe
Up%}{@f’@}_ﬁlgﬁd 3nd dndeegens €O esdieveéhdeforidedoportion
as to open the fl ow passage between itself and

sai m
the ik c2Q, SUPReId rEiepewipheayl bfusdid valve
5?%@3 W é ?s app ied t her et 0 ffpn1thge uggtrggn$3|de

elemgg}:g\]:}epp%grgi Iae‘r)%?ges\{)' %S t%c<t9959é RY el Ou€] & Brifiee wWizan there

are |ntegrall ve el'enent and said outlet portion
i s Dbl f g res S el Lyd Eigr s f1gul YR plteeeh side, while

antibacterial trea t b
SRR Lo e e o o A G e o

any one of cl 2
o dnnthent oA BEeR BpPIFEd |Gk B eGP 8L LrPp ted therere

16. The delivery device according to an
y one of clalnB
frod the ﬂ@StWWQNEﬁﬁdﬁllﬂﬂﬂ d filter is provided at a

position in the wupstreamof said outlefr or in .
t he tines expamsofvet He fpamatioR Ohheded tﬂélrﬂ%%”p%‘g G fon is

dage
i s opened and cl osed by said val ve el enent. °

acﬁmauéumpalhmwuuprémﬁmE¢ﬂv@eyb@ﬂﬂikﬁhé@%%@PﬁésﬂagPﬁ?ssure
one of clains 1 to 16, that is fitted at the nmputh of
of &2GQNkakN€ilter, and opening of the outlet orifice cannot be

achievedbytheairpassingpressureofsaidairfilterfromout51de.
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 conpressive 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.Thedeliverydeviceaccordingtocﬂaim]l.orlZ,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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body. any 18. The contai ner according to claim 17,
conprising a lug that is held slidably in the flow
passage of said delivery de%ice or in said container
body, while said plug nakes contact with the 15 i nner

wal | of the flow passage of75said delivery device so a
to close said flow passage before the container is
put into use. 19. The contai ner according to claim 17

val9t 18embhat is an eye dropper.

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 position
where the flow passage is opened and closed by said valve element.

17. A container having the delivery device according to any
one of claims 1 to 16, that is fitted at the mouth of a container
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.



