}PTLE OF THE | NVENTI ON.--_ - _PlL ERCEABLE_STGPPER AND METHOD OF PRODUCI NG THE

#SAVE 5 BACKGROUND OF THE | NVENTI ON The present invention relates to a

“pi erceabl e stopper used f mmmuﬂmm mrontalner into which a hollow needle
can be externally inserted pi erceabl e stopper; and al so o
relates to a nethod of producingidhe 10 pi erceabl e stopper.
particularly, the present invention relates to a pierceabl Iﬂmﬂ#,’ﬁmﬂﬁﬂm,’m
medical liquid bottle or- bag filled with a liquid for nedi nt.
The pierceabl e stopper has a pierceable part made of a-thernopf@a®tic
synthetic resin elastic mat er i AL TS QFd THEeAEERTEONi t h a hol | ow needle Tor
I njection or intravenous drip infusion. The present invention also
relates to a nethod of producing the above-described pierceabl e stopper.
Capsules fill ed iEkcIEBiEa$TOPRER dSND AMETH)RCOF (PROIXIC ENG THE t37224E or bags
filled with nedical liquids for intravenous drip infusion are preferably
designed so that the nedical liquids therein can be taken out or a liquid
can be ipjected thereinto w V, e GARST st oppers therefrom
Thereforg, t he caps and stoﬁ%%?gé%§§ﬁ§5b§?¥%§g%d sojﬁﬂ%t even when they are
pierced with a holtiow preeshe fnvent]@ttiolatds ity raveinouseasig i nfusion,
the liquids in the containers will not spill out, and, at the _sane tine,
forei gn matteforrey. uaed, for a hbgpidaro ¢+ne99UBQ@WM§§HEEhOWAs BEEN

needle can be externally inserted through the pierceable

stopper, and alsb relates to a method of producing the
10 pierceable stopper. More particularly, the present
invention relates to a pierceable stopper for a medical
liquid bottle or bag filled with a liquid for medical
treatment. The piérceable stopper has a pierceable part -
made of a thermoplastic synthetic resin elastic materiai
15 and pierceable with a hollow needle for injection or
intravenous drip infusion. The present invention also
relates to a method of produciﬁg the above-described
piercéable stopper.
Capsules filled with medical liquids for injection
20 and bottles or bags filled with medical liquids for
intravenbus‘drip infusion are preferably designed so that
the medical liquids therein can be taken out or a liquid
can be injected thereinto without removing the caps or
stoppers therefrom. Therefore, the caps and stoppers are
25 arranged so that even when they are pierced with a hollow
needle for injection or intravenous drip infusion, the
liquids in the containers will not spill out, and, at the

same time, foreign matter, e.g. air, in a hospital will
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21 0CT 1398




2*(r)CTEPLgQCED 1 is not enter the containers. Such stoppers are desirably
mass- produced and reduced in cost so as to be used by an increased nunber
of people. In this case, it is necessary to produce a stopper 5 using a
material that will not be torn when pierced with a hollow needle and w ||
not produce even a snmall gap between the needle and the stopper. At
present, vul canized rubber is used as a material for such a stopper.
However, the stopper using vul cani zed rubber involves such a danger 10
that an additive, a polynerization solvent, etc. in the vulcanized rubber
may flow outtdthtedtdie thedieitdinpis i fuchhetepneasnere desiubbeér chi ppi ngs
may get mxed in the nedical liquid .Accordingly, st opper ing_a

t her nopl ast im(?sssyrﬁrhoe YT 8T e Ggl“s%eidc J'rlr%atceors’lqzaIS%1§S( %@r éeﬁéﬁ’steé}rj é’c%&si onal |y
referred to igxr&isasd deiwdr oS pdgsne proposed [see Japanese Patent
Application Unexam ned Publication (KOKAI) Nos. 61-247460, 61-37242 and

61-131746 (1986)]Ln THdrse dmlali% i@emmmyedoapgpd@p@r acepprpsimg 20
Pat ent  Appl EATTo T POSTSEam Bt FEats GIFE 165 BE23 0P SUGP I Bbafor an
experiment grnied UGy addeyreseit Rl CAvdeveals hhafaal | the
proposed stoppers conpensate for the disadvantage of vul cani zed 25 rubber
but are not sifWfean eritd yneaddlexrtdane tihe mope®s .ngAtl pakagatef viiheamededal
liquid after the renoval of the inserted needle, and none of them are on
t he practicgpbber is used as a material for such a stopper. However,
the stopper using vulcanized rubber inveolves such a danger
10 that an additive, a polymerization solvent, etc. in the
vulcanized rubber may flow out into the medical liquid in
the container, or rubber chippings may get mixed in the
medical liquid. Accordingly, a stopper using a
thermoplastic synthetic resin elastic material
15 (hereinafter occasionally referred to as “elastomer”) has
been proposed [see Japanese Patent Application Unexamined
Publication (KOKAI) Nos. 61-247460, 61-37242 and 61-131746
(1986) 1.
There has also been proposed a stopper comprising
20 two layers of the thermoplastic synthetic resin elastomer
[see Japanese Patent Application Post-Exam Publication
No. 8-2367 (1996)].- However, an experiment carried out by
the present applicant reveals that all the proposed
stoppers compehsate for the disadvantage of vulcanized
25 rubber but are not suffiéiently effective in preventing
| leakage of the medical liquid after the removal of the

inserted needle, and none of them are on the practical

level.
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level. 2 TH' S SHEET HAS BEEN _ REPLACED SUMMARY OF THE | NVENTION I n view
. of the above-described problens, an object of the present invention is to
provi de a pierceable stopper capable of preventing | eakage of a liquid
froma 5 container after the renoval of an inserted needle even if a

pi erceabl e part of the pierceable stopper is formed by wusing a

thernopl astic synthetic resin elastic material inferior in elastic
recovery force to rubber. Another object of the present invention is to
provi de a nmethod of 10 producing the above-descri bed pierceabl e stopper.
Anot her obj ecte of the presentS Yih TEEt BNV e a pierceable

stopper that can beDLaCet Al aRleRlsasta BIdpend Oukdepa et hod of

produci ng the pierceable stopper. 15 To attalin the above-descri

obj ects, theqir esentpragerentirorerprima des ta pirenvdeisblae psteappeab llzavi ng a

pi erceabl e part pierceable with a hollow needl e and nmade , of a

t her nopl ast i € tOPRHFetGaPaRs P lelRER R idi%erieakadgn®fa 2 i€ TBEFY ehavi ng

a hi gher éi gi %intt)éitr!éarn tihcaér chhé Q%xﬁ%é’ﬁtoeﬁr ia%l 'chsetxj%%dmn re(aq%ble%ef?laritf' The
st opper bodychas an outer peripheral portion for preventing a stress from
propagati ng ta0 dike i aiers f theirereaaestdd epartopper [diserfeethen y t he
hol | ow needl e and for defining the pierceable part. 25 Fromthe viewpoint
of mnimzi ngstifg redirminlastic synthetic resin elastic material

inferior in elastic recovery force to rubber. Another
object of the present invention is to provide a method of

10 producing the above-described pierceable stopper.

Another object of the present invention is to

provide a pierceable stopper that can be produced at a
reduced cost, and to provide a method of producing the
pierceable stopper. —

15 To attain the above—deécribed objects, the present
invention provides a pierceable stopper having a
plerceable part pierceable with a hollow needle and made
of a fhermoplastic synthetic resin elastic material, and a
stopper body having a higher rigidity than that of the

20 material of the pierceable part. The stopper body has an

- outer peripheral portion for preventing a.stress from
propagating to the outside when the pierceable part is
pierced with the hollow needle and for defining the
pierceable part.

25 From the viewpoint of minimizing the resistance to
penetration of the needle, the lower the hardness of the
pierceable part, the better. From the viewpoint of

ensuring the mechanical strength as well, however, it is
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penetration of the needle, the |ower the hardness of the pierceable part,
. the better. Fromthe viewpoint of ensuring the nmechanical strength as well,
however, it is 3 TH'S SHEET HAS BEEN REPLACED practically desirable to
use a thernoplastic synthetic resin elastic material having a hardness in
the range of from20 to 80 in ternms of JIS(A) hardness. It is nore
desirable to use a thernoplastic synthetic resin elastic 5 material having
a hardness in the range of from45 to 65 in ternms of JIS(A) hardness. Mre
specifically, one or nore thernoplastic synthetic resin elastic nmaterials
are optional Pyasdlisaldy degmathdnylsend foeymosiratdc svefbstisol yest er

and 10 styreng glast AUNG A Hadily ISRl 20 (A.80, dR0tges and

QeSS
resi 1 1ciﬁ a
used al one of Si'n't he Form o a conposite o i xed el ast oner . Fromth

vi ewpoi nt  of feloastioc temivery tfarnte,offi tTISS(A)désirdaklse .f oLtt he pbeeceabl e
part to be nade of at |east 15 one selected fromstyrene and ol efin

el ast oners. Fegrhnad &vitanwpgiata dhemopdmstig Isoakags ief resdm @lastiics
pref erabl e that the .stopper_ ho b de of t | astic t het.i c
resin rrat%ri ataeﬁdlatlhehrasr‘%v\r}eq c?eg.}/atrﬁqetr%eeiﬁ étrh%eé:ﬁl%?eggr&t ﬁ? Iﬂ%grodi%tr?g t he

t hi ckness of ithhe iney ¢kl s Ear tharinddy .ckness of approximately 1 to 10
mllineters is sufficient to prevent |eakage of |iquid. However, it is
desirabl e for the Momeceasia ffaalltvo lvage ox moirek hbsgmoplastic

synthetic resin elastic materials are optionally selectéd
from among nylon, polyurethane, olefin, polyester and |

10 styrene elastomers having a JIS(A) harness of 20 to 80
degrees and used alone or in the form of a composite or
mixed elastomer.

From the viewpoint of elastic recovery force, it is
desirable for the pierceable part to be made of at leasf

15 one selected from styrene and olefin elastomers. From the
viewpoint of preventing leakage of liquid, it is
preferable that the stopper body be made of a
thermdplastic synthetic resin material and thermowelded to
the pierceable part.

20 Regarding the thickness of the pierceable part, a
thickness of approximately 1 to 10 millimeters is
sufficient to prevent leakage of liquid. However, it is
desirable for the pierceable part to have a thickness of
approximately 2 millimeters or more with a view to

25 practically eliminating the likelihood of liquid leakage.
From the viewpoint of minimizing the resistance to
penetration of the needle, a.thickness of approximately 8

millimeters or less is preferable. Accordingly, in view of
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approximately 2 mllimeters or nore with a viewto 25 practically
.elimnating the likelihood of liquid | eakage. Fromthe viewpoint of

m nimzing the resistance to penetration of the needle, a thickness of
approximately 8 millinmeters or less is preferable. Accordingly, in view of
4 TH' S SHEET HAS BEEN REPLACED both the liquid | eakage and the resistance
to penetration, it is desirable for the pierceable part to have a

t hi ckness of approximately 2 to 8 mllineters. The pierceabl e stopper nade
of the above-described 5 nmaterials and having the above-descri bed

structure iROtpridterkbiyldrberEddr yPa his BEE ARG P B T AWt di ng to
a pierceablg Sité)pcgéaéipagfémfé‘g %@?%;ﬁg%ﬁgéaﬁfg é’éxeéetfrﬁ dfygndion, after the

st opper bod@ has been injeciio inaninjection nold, a nelt of the
10 above- destidlbesks$ hef nopbastitasyny hette 8 esinl phatsdr<. nmaterial is
injected into a cavity defined by the injection nold and the stopper body
to nold the piercd@iricerpablactrrrey tadarfh Here pﬁké?‘t%‘aﬂﬁ%:rsltt?ﬁ?ger

DL o0l 89, 15, HBLLgE, ol O PLSTOR | AL Al Pl SY I phesgcgble part
synthetic neséfer@eyigtodGceéd] gt €dnétiiod @s cavated dediced by the
injection nold and the pierceable part to nold the stopper body. 20
Preferably, the iAfetdbrd pkessupkelfeaine mlaPRAT RFRAYHEIHOM ] ¢
synthetic r§?iEhém%§%é8£t°{n$3§tion, after the stopper body has been
injection-molded in an injection mold, a melt of the

10 above-described thermoplastic synthetic resin elastic
material is injeéted into a cavity defined by the
injection mold and the stopper body to mold the pierceable
part.

According to another pierceable stopper producing

15 method of the present invention, after the pierceable part
has been injection-molded in an injection mold, a melt of
a thermoplastic synthetic resin material is injected into
a cavity defined by the injection mold and the pierceable
part to mold the stopper body.

20 Preferably, the injection pressure of the melt of
the thermoplastic synthetic resin material or the
thermoplastic synthetic resin elastic material is not
lower than 500 kg/cm?. With a view to minimizing the
leakage of liquid, an injection pressure not lower than

25 800 kg/cm® is even more desirable.

From the viewpoint of minimizing the leakage of

liquid, it is preferable that the stopper body be made of

a thermoplastic synthetic resin material, and that the
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t Her mopl astic synthetic resin elastic material is not |ower than 500

. kg/cn2. Wth a viewto mnimzing the |eakage of liquid, an injection
pressure not | ower than 25 800 kg/cnR is even nore desirable. Fromthe
viewpoi nt of mnimzing the | eakage of liquid, it is preferable that the
stopper body be nmade of a thernoplastic synthetic¢ resin material, and that
the 5 TH' S SHEET HAS BEEN REPLACED st opper body and the pierceable part
be thernowel ded together in the injection nold by the nelt heat of the

t hermopl astic synthetic resin material or the thernoplastic synthetic
resin el astseorReerPaly ZndhEhapdiRr efrP ot iR b ctRe IR iAE and

advant ages . ol 4,06, PLESENL 1AYeotion Mid Decle fore ponarentyfd om the

fol |l ow ng riptron o erre iments thereof, taken in

conj unct i oncwé ko hes eLe ogpatyetigc o siv ngst e A BRIFERHESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a sectional view of the pierceable stopper according to
t he presentthemmerlastivenyithesliapptsin ebratieretiteaial quid container for

i ntravepous drip Jj,nf ”Slé%%r eéL%Sq g?i)%.é?gb%/bs:} %]:tsse(:tf.eoar%?#oxie\é% eavl\zldsr}ioa@ar}gca%eo ocess

for foPming the prerd ett i o g - process.
DESCRI PTI O, £ Hé1E PREEERRER EMBORH MENTS 28cdifie nis s efipd rarentism wi | | be

descri bed below in
the following description of the preferred embodiments

thereof, taken in conjunction with the accompanying
drawings.
10
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional view of the pierceable stopper
according to the present invention when it is applied to a
medical liquid container for intravenous drip infusion.E
15 : Fig. 2 is a sectional view showing a process for
forming the pierceable stopper by injection molding

process.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
20 The present invention will be described below in
detail with reference to the accompanying drawings.

First embodiment:

Fig. 1 shows an example in which the pierceable
stopper according to the present invention is applied to a
25 medical liquid container for intravenous drip infusion. A
medical liquid container 1 for intravenous drip infusion
has a container body 2 made of a.film—shaped transparent

synthetic resin material, e.g. polyethylene. The container
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detail with reference to the acconpanying drawi ngs. First enbodi nent: Fig.
. 1 shows an exanple in which the pierceable stopper according to the
present invention is applied to a " 25 nedical liquid container for .
intravenous drip infusion. A nedical liquid container 1 for intravenous
drip infusion has a container body 2 made of a fil mshaped transparent
synthetic resin material, e.g. polyethylene. The container - 6 TH S SHEET
HAS BEEN REPLACED body 2 contains a nedical liquid. The container body 2
has an opening 3 fornmed at the top thereof. One end of a tubular

connect i ng 6?%%/42 i ORrEERS & TediCahel bPeri ng TBe CPRédPEE R andeFhe

connecting pipe 4 are | ded 5,together, b | trasoni ¢_wel di,ng or. the |ike.
A pi er ceabl earpscfpoeprbler}g igoﬂ“?(tl e%tga%%e c%o netc ee%ecf%' t(k\?éleuf)e%gr %éfné’ll of the

connecting piyfu¥ar Thenconnesd i pop®i Peid nnckithel ipitey casblepatioppes. 5 are
al so connected by ultrasonic or other welding nethod. 10 The pierceable
stopper 5 cOff iaenNNGtdIpped Berlycameching il efrarieided an ext er nal

hernetic.sealin i in r i C.seal ng . fil .. The
ext er nal 5her %%ﬁéégfﬁél???%@cigégéi%?#dg]%f{fg%r]ﬁ e|'onAf g)rlerr??g\%ér?t i ng
the pierceablomset 91 angi thed oaisi denmédtdd o the appdy did w fitrest

contact with each other.. The internal hernetic sealing film13 is a
partitioni ngconmeing spigeds . t Fhn aemeatiadpirdipeedbl@dsttégper 5 and t he
medi cal 11 qulgiderci:enagfee scé’é'égér”e% gggyafscg rgor?lr?gcrrtiencg lgﬁwuol’éjli“arseocrgicc-OonzjL act
other welding method.
10 The pierceable stopper 5 comprises a stopper body 10,
a plerceable part 11, an external hermetic sealing film 12,
and an internal hermetic sealing film 13. The external
hermetic sealing film 12 is a kind of partition for
preventing the pierceable part 11 and the outside air from
15 coming into direct contact with each other. The internal
hermetic sealing film 13 is a partitioning member disposed
to prevent the pierceable stopper 5 and the medical liquid
in thé container body 2 from coming into direct contact
with each other and to maintain the airtightness of the
20 container. The internal hermetic sealing film 13 and the
container body 2 are joined together by using a publicly
known technique, e.g. thermowelding using ultrasonic wéves
or bonding using an adhesive.
The pierceable part 11 and the stopper body 10,
25 which constitute the pierceable stopper 5, are formed by
using two different kinds of synthetic resin materials.

The pierceable part 11 is provided inside the stopper body
10 by an injection molding method (described later). The

| THIS SHEET HAS BEEN
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wi'th each other and to maintain the airtightness of the 20 container. The
. internal hernetic sealing film13 and the container body 2 are joined
together by using a publicly known technique, e.g. thernowel ding using
ultrasonic waves or bondi ng using an adhesive. The pierceable part 11 and
t he stopper body 10, 25 which constitute the pierceable stopper 5, are
formed by wusing two different kinds of synthetic resin materials. The

pi erceable part 11 is provided inside the stopper body 10 by an injection
nol di ng met hod (described later) The, -. 7 TH S SHEET HAS BEEN REPL D

pi erceabl e Fb]aerrféqﬁmr% %%E?tf n’e%j E’?lslt‘?feorbee%lr%ltib%r‘ﬁrbtrf%]f PR ¥t per

pody 10, Thaho! OPRSLe N0t 01 @Nd e o dilcpleGealg Baf okl e 10t egrally

nol ded by an inser di ssi r material "injectiron no ng process
(descri bed hidmtedinle Therst Dppere biglye duta i sy masleded oy tdrerimydmsti c
synthetic resin material known as an engineering plastic mterjal, e.g.
pol ypr opy! ehes$ ) Laporgeehyd ntn{ PRy Loma ¢ PIOEESS (R ScaRshat e
(PO, og pqh%gg%pe (PA) . As a 10 material for the pierceable part 11,
various thernoplastic synthetic resin elastic materials can be used.
Ther nmopl asti c synthetstcop®est rbeliasto cisraietid a5 asatdendpladthe: present

i nvention include nylon, polyurethane, olefin, polyester and styrene

el ast oner s HAVERREEC IFSt ) RaFpekal 1Jnen 225 (3 NHRATENI ihiaH-3S | over

gSﬁPhLPEChaI{g]eePfan e.egngi ;B‘gf{z;'»ng}Pié%' F’]:sP) ,O}?ol%e%leer%g]e{@p,l %ﬁgé ¢
resin (ABS), polycarbonate (PC), or polyamide (PA). As a

10 material for the pierceable part 11, vérious thermoplastic
synthetic resin elastic materials can be used.
Thermoplastic synthetic resin elastic materials usable in
the present invention include nylon, polyurethane, olefin,
polyester and styrene elastomers having a JIS(A)-harnesé

15 of 20 to 65 degrees, which is lower than the hardness of
engineering plastics. One or more thermoplastic synthetic
resin elastic materials are optionally selected from those
mentioned above and used alone or in the form of a
composite or mixed elastomer.

20 Even when the pierceable part 11 is pierced with a
hollow needle, there will be no leakage from a crack, tear
or cut opening which may be made in a pierced portion
thereof. When the pierceable part 1l is pierced with a
hollow needle,.a tear or an opening is formed therein by

25 the wedge action of the needle. After the formation of the
tear or opening, the medical liquid in the container body
2 may leak out through the tear or the opening in a state

where the needle is stuck into the pierceable part 11 or
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resin elastic materials are optionally selected fromthose mentioned above
. and used alone or in the formof a conposite or m xed el astoner. 20 Even
when the pierceable part 11 is pierced with a hollow needle, there will be
no | eakage froma crack, tear or.cut opening which may be nmade in a '
pi erced portion thereof. Wen the pierceable part 11 is pierced with-a

hol | ow needl e, a tear or an opening is forned therein by 25 the wedge
action of the needle. After the formation of the tear or opening, the

medi cal quu%q n the ¢ tg{ner body .2 may | eak out through the tear or

t he opening i'ftSa°§ta &Y EUthdTv¥edi®e is stuck into the pierceable part
11 or 8 TH S SHEE : P D.ha ulLle fromit. The
reason for this is¥8?§§S§E§Na§BEO#ﬁ%§S}Q §§%§§9§@i%ﬁ gP?#hgsﬁeedle into the
pi erceabl e p&enhettratdanses pérenmredlesdhntomhe pieciceabye perfangnt 5
conpression set, to be forned around the opening. Consequently, the

pi er ceabl e p&PUSEE PEIHGRCEtasSEtcaMOye PEesEsL 1y opettiangator mati on, or

even 11 id T ecakeLSsitie sl ereeall e Ak LEcpamneh easure g suffici ent
peni g the

i
elastic Tecovery force to ¢lose thé operning. SPSP&ngIe 10 part 11

has a sufficiCentseefuasitily,r eteyveriprfentee thett ear caghothelapenicagigan be
closed by the elastic pressure. Therefore, there will-be no | eakage of the
nedi cal 1i quFECOVEEMIERE &bt giefeormaddyn2. oAcegedi agl v L irecoyenscesbary to

impart physigakrceable part 11 cannot ensure a sufficient elastic
recovery force to close the opening. If the pierceable
10 part 11 has a sufficient elastic recovery force, the tear
or the opening can be closed by the elastic pressure.
Therefore, there will be no leakage of the medical liquid
from the container body 2.
Accordingly, it is necessary to impart physical
15 properties to the pierceable part 11 so that there will be
no leakage of the medical liquid. Such physical properties
can be given by the following pfoduction process.

Method of Production by Injection Molding:

Fig. 2 shows a mold assembly used in the method of
20 molding the pierceable stopper 5 according to the present
invention. The mold assembly is formed from a stationary
mold element 20 and a movable mold element 21. The
stationary mold element 20 is provided with a gate 22 and
a runner 23 communicating with the gate 22. When the
25 stationary mold element 20 and the movable mold element 21
are in a closed position, a first cavity 25 is defined

therebetween.

In the first cavity 25, a previously molded stopper
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15 properties to the pierceable part 11 so that there will be no |eakage

. of the nmedical liquid. Such physical properties can be given by the
foll owi ng production process. Method of Production by Injection Mlding:..
Fig. 2 shows a nold assenbly used in the method of 20 nolding the

pi erceabl e stopper 5 according to the present invention. The nold assenbly
is formed froma stationary nold elenent 20 and a novable nold el enent 21.
The stationary nold el'enent 20 is provided with a gate 22 and a runner 23
comunicating with the gate 22. Wen the 25 stationary nold el enent 20 and
t he novabl e TRFY & ehentn2artefe AT ERY pSsiSEORY 2 et 2CaviSty 25 is

defined the | h i I nr.evi y ded st opper
0" THi's ST THE BN REPCACED Do A0 (1] et Aterdihgl y,
second cavi tnpo2fbis meled i absmbet veenahdiecisé adt aspey el e enghle 20, the
movabl e nol d el enent 21 and the stopper body 10. The second cavity 26 is a
space for foredandtdrvpiereeabsea Sopeetfad. formigld Bie tthieexdrnkelalescri bed

t her nopl sticEi sypfhetic resin elastonmer is injected into the second
cavity 2b. AS E%e I'hjection pressure of the resin nelt, such a pressure is

applied as causes m nargess afmaNib&fe-1de v iy redieidamdthian the amount of
vol ume reduction caused by the natural shrinkage of a nelt, a sem-nelt or

a solid due aynthetehperesinm ee tiropondbr ks spriddedlinto tte second

cavity 26. As the injection pressure of the resin melt,
such a pressure 1s applied as causes a larger amount of

10 volume reduction than the amount of volume reduction
caused by the natural shrinkage of a melt, a semi-melt or
a solid due to a temperature drop. More specifically, the
resin melt is injected at a pressure higher than the
normal injection pressure regarded as the optimum

15 injection condition for the thermoplastic synthetic resin
elastic material.

Preferably, the resin melt is injected at an
injection pressure about 1.5 times higher than the normal
injection pressure. More specifically, for a styrene

20 elastomer or an olefin elastomer, it is desirable to apply
an injection pressure of 500 kg/cm’ or higher, more
desirably 800 kg/cm’ or higher. Consequently, the
pierceéble part 11 is confined in an internal space
surrounded by the inner peripheral surface of the stopper

25 body 10 and an annular projection 14 on the inner
periphery of the lower portion of the stopper body 10.
Accordingly, the pierceable part 11 is constantly
compressed by the stopper body 10 at the outer periphery

- 10 -
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résin nelt is injected at a pressure higher than the normal injection

. pressure regarded as the optinmum 15 injection condition for the

t hernopl astic synthetic resin elastic material. Preferably, the resin nelt
is injected at an -injection pressure about 1.5 tinmes higher than the '
normal injection pressure. Mire specifically, for a styrene 20 el ast oner
or an olefin elastoner, it is desirable to apply an injection pressure of
500 kg/cn2 or higher, nore desirably 800 kg/cn2 or higher. Consequently,
the pierceable part 11 is confined in an internal space surrounded by the
i nner peri pheegroduphdc &hes tHe $Poppéerdslpsdyess -and an annul ar

projection 14 on hlie LAORE.PSLIRNSEY 0L LhE LOURLBATLI 8001y ihe 5t opper

body 10. According pi erceabl e part i'STconstan conpressed by

the stopper theghol@laled e Ruher per ithRenyiject@onThbSdSHREReHASHBEENe
REPLACED t hereof and thus has an internal stress. The stopper body 10 and
t he pi er ceabbe fpaet of1 taee thermordweitded syogoehére restihemasesdeilorinol d by

melting the_,.surface of the . thernpplastic.syntheti ¢ resin terial of 5
the st opper BEaY EBERA Koo Tert odt Cof cthe At 6. hEnaPASETast i ¢

syntheti c r esiefmelasisitd dratyerthalt iforelsahmeng sttikemai-ereaablfe rp@pirmihg When
the pierceable part 11 is pierced with a hollow needle, even if this part
is cut opefihet pédegsesidg Pard] dded Wheantkeapi¢ecealebvepyrtotteld0 derived

fromthe copRLeddlyy Gl & 131130 e2%a1LNeL%kR" §¢ this part is cut
opeﬁ, the opening is closed by an elastic recovery force
10 derived from the compressive internal stress. Therefore,
there is no possibility of leakage of the liquid from the
container. In addition, the thermowelded portion prevents
leakage of liquid even more effectively.

Second Embodiment:

15 According to the above-described first embodiment of
the present invention, after the previously molded stopper
body 10 has been inserted into the injection mold, the

- plierceable bart 11 is injection-molded. In the second
embodiment, the pierceable part 11 is molded previously,

20 and after the previously molded pierceable part 11 has
been inserted into an injection mold (not shown), a molten
thermoplastic synthetic resin material for forming the
stopper body 10 is injected to mold the stopper body 10.

The molten thermoplastic synthetic resin material

25 forms the stopper body 10 while pressufizing the
pierceable part 11 from the outer periphery thereof. 1In
other words, the stopper body 10 is molded with the

pierceable part 11 compressed therein. The injection
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there is no possibility of |eakage of the liquid fromthe container. In

., addition, the thernowel ded portion prevents |eakage of liquid even nore
effectively. Second Enbodi ment: 15 According to the above-described first
enbodi nrent of the present invention, after the previously nol ded stopper
body 10 has been inserted into the injection.nold, the pierceable part 11
is injection-nolded. In the second enbodinent, the pierceable part 11 is
nol ded previously, 20 and after the previously nolded pierceable part 11
has been inserted into an injection nold (not shown), ‘a nolten

t her nopl astAeSYHER? f cthesthe FpeRIF St 1¢ T YR HreE 1y THelD Stdpera hdRRY 10 i s

injected t r .~ The e I | Cp 4 t heti
st mat et A P LEPPE L QREY o ISR A ORRE A R e €
pi er ceabl e mpardirdd pregzstihe O ethpepiphesablideseof .11 n Howeeeywomtien t he

stopper body 10 is nolded with the pierceable part 11 conpressed therein.
The i nj ect it8re -vigcoTH 6 SHERTE HAS BFREN a REFRE ACED e tess s B t he

t hernoplastic_synthetic resin_material, m substantially, equal to the
Wbove- GBecHREFTH ebt (BHot ot i ng hresiat e A Ba i € Y 48,
However, mh@nsligﬁty95§p§méy pévéhe thernoplastic synthetic resin 5
material is high, the injection nolding pressure is set at a slightly

hi gher |evel. Meafednwhllehetke opprppdodyod handhehs arigastablegart 11
are thernn%ﬁhﬂ?dlfo géh@ﬂeééb&gfaégj€§%é€gk£n4§jgﬁ% injection mold by
melting the surface of the thermoplastic synthetic resin
10 elastic material of the pierceable part 11 with the melt
heat of the molten thermoplastic synthetic resin material
for forming the stopper body 10. When the pierceable part
11 is pierced with a hollow needle, even if this part is
cut open, the opening is closed by an elastic recovery 4
15 force derived from the compressive internal stress.
Therefore, there is no possibiLity of leakage of the
liquid from the container. In addition, the thermowelded
portion prevents leakage of liquid even more effectively.

Other embodiments:

20 In the above-described embodiments, the pierceable
stopper is formed by insert molding process. However, the
molding prbcess is not necessarily limited to the insert
molding process. The pierceable stopper may also be formed
by two-color injection molding process in which two resin

25 materials are injected into the same injection mold.
Containers to which the present invention is applicable
are not necessarily limited to those of the type wherein

the liquid in the container is taken out, but the present"
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mélting the surface of the thernoplastic synthetic resin 10 elastic

. material of the pierceable part 11 with the nelt heat of the nolten
“thernoplastic synthetic resin material for form ng the stopper body 10.
When the pierceable part 11 is pierced wwth a hollow needle, even if this
part is cut open, the opening is closed by an elastic recovery 15 force
derived fromthe conpressive internal stress. Therefore, there is no
possibility of |eakage of the Iliquid fromthe container. In addition, the
t her nrowel ded portion prevents |eakage of |iquid even nore effectlvely

Q her enbodiimeengiono isnatlise abovécadder ithegoBRBOARRENES, thRetgPer ceabl e

f d d he | di
S hot | necctBRPER i AOLGHEh (e SHBETEL ol 0k BrobReEeLTRE pi or beabl o

st opper may tahsQghe of BoMBGw Reddue- col or injection nolding process in which
two resin 25 materials are injected into the sanme injection nold.

Cont ai ners Eaawpilels:t he present invention is applicable are not
Cont ai et 1 takeR 66ES00E SRETBPESCHETE2ROTAPS SPEOTIHAS BRERPSREPLACED
invention i gpakedqapRllitdld @uiddaaRhal Eh%"d%rOfthbhQo&i@ﬁlnhj\hﬁb@t{@né sol ution
is externally injected thereinto through a holl ow needl &. Exanples: 5
Pi er ceabl e sbtapgpérisnsens imy ded tavenediedg stomelre [RABALEONddsengibtdred
enbodi ment %Qg%%mgg foléggdgg @gfgné%s 45 (JIs-A), manufactured by
Mitsubishi Chemical Corporation] to form the pierceable
10 part 11.
Injection molding conditions:
Cylinder middle temperature: 200°C
Resin temperature: 210°C
Injection pressure: 450, 500, and 800 kg/cm®
15 Injection time: 3 sec.
Mold temperature: 50°C
Nozzle temperature: 190°C
Table 1 below shows the results of a liquid leakage
test carried out as an experimental example. In the test,
20 each pierceable stopper was pierced with a plastic needle
for intravenous drip infusion having a diameter of 4
millimeters, and left to stand for 30 minutes under
ordinary temperature conditions. Then, the condition of
leakage after the removal of the needle was visually
25 judged. The diameter of the pierceable part was
14 millimeters. In Table 1, thickness is the height of the

pierceable part. The material of the stopper body was

polypropylene (PP).
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conditions using a styrene el astomer [RABALON (registered trademark)

. MJ4300C, hardness 45 (JIS-A), manufactured by M tsubishi Chem cal
Corporation] to formthe pierceable 10 part 11. Injection nolding
conditions: Cylinder mddle tenperature: 200C Resin tenperature: 210C

I nj ecti on pressure: 450, 500, and 800 kg/cn2 15 Injection tinme: 3 sec.

Mol d tenperature: 50C Nozzle tenperature: 190C Table 1 bel ow shows the
results of a liquid | eakage test carried out. as an experinental exanple.
In the test, 20 each pierceable stopper was pierced with a plastic needle
for intravenous drip infusib#havl hgegq‘éﬁ%n%?%fa%? YSthillineters, and left

to stand for 30 mnutes under ordinary tenperature conditions. Then, the

condition of _|eakage after the remval qof the needle was visually 25
judged. The di Mebesiadf the plhicka®$se part TWased@ior| | ijneter $eSith Tablle 1,
thi ckness is the bé&i ght off the pierceablie paresslite matjeri ateotlthe

st opper bodyswappepobypropy! ene (@RP) . - 13 TkgS/SkEET |HAS BEEA3) REPLACED
Tabl e 1: Liqurd Ceéakage Tgast Material Thijckness43mj ecti gn Tes¢ xofx pressure

results stopper body (mm)| (kgf/cpR) (n=3) 500 A A A

809 @A A

450 X X A

3 500 ©® A A

800 © © O

450 VANIANIVAN

PP 6 500 A O A

800 © © ©

450 VANIVANIVAN

8 500 A O ©

800 © © ©

450 © © A

10 500 © © 0O

800 © © 0O

450 X X X

3 E 500 X X X

800 X X X

None

450 X X X

6 : 500 X X X

800 X X X

Notes: © No leakage of liquid
A A little leakage of liquid
X Some leakage of liquid
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450 x x x 1 500 QQQ 800 OQQ 450 X X Q3 500 @QQ 800 @0 450 QQ
_pp 6 500 0 0O 800 0O 450 QR 8 500 @0 800 OGO 450 Q@ Q 10 500 800 @@
0 450 X X X 3 500 X X X 800 X X X None 450 X X X 6 500 X X X 800 X X X
Notes: (c) No leakage of liquid QA little | eakage of liquid X Sone

| eakage of liquid 14 fTH S SHEET HAS BEEN REPLACED The results of a

| iquid | eakage test regarding the

The results of a liquid leakage test regarding the
hardness of the pierceable part will be shown below. As
the material for the pierceable part, the following three
different styrene elastomers were used: RABALON

5 (registered trademark; Mitsubishi Chemical Corporation)
MJ4300C, hardness 45 (JiS—A); MJ6300C, hardness 65 (JIS-
A); and MJ83OOC, hardness 85 (JIS-A). The other injection

molding conditions were the same as the above.
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hardness of the pierceable part will

. the pierceable part,

The ot her

the follow ng three
used: RABALON 5 (registered trademark; M tsubi shi
MI4300C, hardness 45 (J I S-A);
har dness 85 (JI S-A)
as the above.

i njection

Test Hardness of Thickness Injectlon Test

part (m) (kgf/cnR) (n=3)

QQ Q 800 3 500 QQp

Q@ No | ea
liquid

Nﬁ'6‘§’88C éoélﬁu

be shown below. As the material for
different styrene el astoners were
Chem cal Corporation)
MI6300C, hardness 65 (JIS- A); and MI8300C,

. nol di ng conditions were the sane
15 TH'S SHEET HAS BEEN REPLACED Table 2: Liquid Leakage

pi erceabl e pressure results
Nﬂ4300 800 %

te) LGa 85FIISS

£Qo 45(J1S-A) 6 500
) 6 500 Q Do Q 800 @

0 3 500 X X X MI8300C 800 x x x 85(JIS-A) 6 500 x x X 800 x x x Notes:
age of liquid Alittle |eakage of liquid X Sone |eakage of

“Hardness of Thickness Injection Test

pierceable pressure results
part (mm) (kgf/cm?) (n=3)

3 500 © X X

MJ4300C 800 © O ©

45 (JIS-A) 6 500 A © A

800 © © ©

3 500 © A A

MJ6300C 800 © © ©

65 (JIS-A) 6 500 © © A

800 ® © ©

3 500 X X X

MJ8300C 800 X X X

85(JIS-A) 6 500 X X X

800 X X X

Notes:

© No leakage of liquid
/A A little leakage of liquid

X Some leakage of liquid
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16 THI'S SHEET HAS BEEN REPLACED In the pierceable stopper according to

. the present invention, even if the pierceable part, which is pierceable
with a hollow needle, is forned by using a thernoplastic synthetic resin
el astonmer inferior in 5 elastic recovery force to rubber, there is no

| eakage of liquid fromthe container when the pierceable part is pierced
with a hollow needle or after the needl e has been pulled out. It should be
noted that the present invention is not 10 necessarily limted to the

f oregoi ng enbodi nents but can be nodified in a variety of ways w t hout
departing from tAB §het PARTCREPRLeSERPPRAVEREPEALING &7 LHE) BTSREEF HAS

BEEN EPLACEDHAD, S Gl VED b2 o1l 23RN 8! 6630) &, AL @RPEL cOMPI TSl ng: a
pi er ceabl e parF pierdeable with a hol'Tow néedfe; ’“sai d pierceabl e part

bei ng nade gfi egcleh@n@Opliast iaC hp 19ymt helldd e, esisn felrasti bymakengak; and a
stopper body having a higher rigidity than that of the material of said
pi er ceabl e phetmopaiag tdrcoFyatheddy regdinnglastenesr 1péerpREr &R portion for

Part 1079 BREFEaT KotH W RATRow nEUae Fand Ear a8t T 3gocadg ot ¢
pi erceabl e pagliid from the container when the pierceable part is
pierced with a hollow needle or after the needle has been
pulled out.
It should be noted that the present invention is not
10 necessarily limited to the foregoing embodiments but can
be modified in a variety of ways without departing from

the gist of the present invention.
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2." A pierceabl e stopper according to claim1, wherein a hardness of said

. pierceable part is in arange of from20 to 80 in ternms of JIS(A)

hardness. 15 3. A pierceabl e stopper according to claim1, wherein a
hardness of said pierceable part is in a range -of from45 to 65 in terns
of JIS(A) hardness. 4. A pierceable stopper according to any one of clains
1, 2 and 3, wherein said pierceable part is nmade of 20 at |east one
selected fromthe group consisting of styrene elastonmers and olefin

el astonmers. 5. A pierceabl e stopper accordi %%ato any one of clainms 1, 2, 3
and 4, wherein said stopper bod‘&ﬁi ISHer nopl astic synthetic

resin material and th(g; rggy&laq)qcé S?,:%p(tjogrszycqlqul%rl ble part. 6. A
ordin

pi erceabl e stopper ac g to any one of “clai "1, 2, 3, 4 and 5,

wherein a thi cknesyiefrcaild e paartc gdldreqadlie wd thn aa hodige okeedlen 1
mllimeter to 10 18 TH S SHEET HAS BEEN REPLACED mllineters. 7. A

pi er ceabl e Ssatl(ﬁpﬁélreré%f%ﬁ? Rkl R DMadT of & FeFroplastiF and 5, wherein

a thi c_I<$|leissS EE - rpésefxfﬁogésecf@rﬁ e%:l'aﬁa Japge of from2 milineters to

8 55 m ers UCI ng ‘a pierceable stopper, said
pi er ceabl e stopper Jwpgey o &faﬁﬂ.&bj e paighey erigeallts whialh ahae lodw

needl e, said pierceable ﬁart bei ng made of a thernoplastic
the material of said pierceable part, said stopper body
having an outer peripheral portion for preventing a stress
from propagating to an outside when said pierceable part

10 is pierced with said hollow needle and for defining said
pierceable part.

2. A pierceable stopper according to claim 1,
wherein a hardness of said pierceable part is in a range
of from 20 to 80 in terms of JIS(A) hardness.

15 3. A pierceable stopper according to claim 1,
wherein a hardness of said pierceable part is in a range
of from 45 to 65 in terms of JIS(A) hardness.

4, A pierceable stopper according to any one of
claims 1, 2 and 3, wherein said pierceable part is made of

20 at least one selected from the group consisting of styrene
elastomers and olefin elastomers.

5. A pierceable stopper according to any'one of
claims 1, 2, 3 and 4, wherein said stopper body is made of
a thermoplastic synthetic resin material and thermowelded

25 to said pierceable part.

6 A pierceable stopper according to any one of

claims 1, 2, 3, 4 and 5, wherein a thlckness of said

pierceable part is in a range of from 1 millimeter to 10
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10 synthetic resin elastic material; and a stopper body having a higher

. rigidity than that of the material of said pierceable part, said stopper
body having an outer peripheral portion for preventing a stress from
propagating to an outside when said pierceable part 15 is pierced with said
hol | ow needl e and for confining said pierceable part; said nethod
conprising the steps of: injection-nolding said stopper body in an
injection nold; and 20, injecting a nelt of said thernoplastic synthetic
resin elastic material into a cavity defined by said injection nold and
sai d stopper ™MddyMeF Sl d said pierceable part. 9. A method of producing a

pi erceabl e stopper %édfﬁgf€ﬁ§5¥é“y%%§5é¥(yag%&dqgﬁlQ%:aﬂypgﬁ%cﬁ%ble part

pi erceable with a hollow needl &, ~ sai d pierceabl é part berng nade of a

t her nopl asti ¢ladyrd Het ix, resih &ldast,i ewheatedm & tharknkSs Bl SaSHEET HAS

BEEN REPLACED a stopper body having a higher rigidity than that of the

mat eri al of $dieFgsiadtieaRREL pat tin shiregomferfdeady? Hailmg ter sodoed

periphergé p%ﬁwfﬁégégrgneventing a stress from propagating to an outside
a

when sai d” pierceable part 5 is pierced with said hollow needle and for
defining said piemrceablttiyd ofS@rddRiined aC @RHcsiang ot B&opbeps of :
sald pierceable stopper having:
a pierceable part pierceable with a hollow needle,
said pierceable part being made of a thermoplastic
10 synthetic resin elastic material; and
‘a stopper body having a higher rigidity than that of
the material of said pierceable part, said stopper body
having an outer peripheral portion for preventing a stress
from propagating to an outside when said pierceable part
15 is pierced with said hollow néedle and for confining said
pierceable part;
said method comprising the steps of:
injection-molding said stopper body in an injection
mold; and
20 injecting a melt of said thermoplastic synthetic
resin elastic material into a cavity defined by said
injection mold and said stopper body to mold said
pierceable part.
9. A method of producing a pierceable stopper,
25 " said pierceable stopper having:
a pilerceable part pierceable with a hollow needle,
said pierceable part being made of a thermoplastic

synthetic resin elastic material; and
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i nj ection-nolding said pierceable part in an injection nold; and 10
.injecting a nelt of a thernoplastic synthetic resin material into a cavity
defined by said injection nold and said pierceable part to nold said
stopper body. 10. A method according to claim8 or 9, wherein an..

I njection pressure of said nelt is not |ower than 15 500 kg/cnZ. 11. A

met hod according to claim8 or 9, wherein an injection pressure of said
nmelt is not lower than 800 kg/cnZ. 12. A nmethod according to claim1l,
wherein 20 said stopper body is made of a thernoplastic synthetic resin
material, and saldasﬁ6ﬁ§§ﬁrb@@¢yaﬁévéégdaphégééébréglééﬁv &hant RepfoRE| ded

together in %%I %Ee %F'O%fﬂgéiéné éP%eabqeataOféiﬁF%e:P OPgela%tP§5t|c

synthetic resin said-t ernoplas I'C sin-e
material. - %Qv1ﬁ@|%nSHEEEﬂﬁﬁiﬂﬂﬂﬂﬁraﬁEBbéQEBnAfor preventing a stress

from propagating to an outside when said pierceable part
5 is pierced with said hollow needle and for defining said
pierceable part; |
said method comprising the steps of:
injection-molding said pierceable part in an
injection mold; and
10 injecting a melt of a thermoplastic synthetic resin
material into a cavity defined by said injection mold and
said pierceable part to mold said stopper body.
10. A method according to claim 8 or 9, wherein an.
injection pressure of said melt is not lower than
15 500 kg/cm?.
11. A method according to.claim 8 or 9, wherein an
injection pressure of said melt is not lower than
800 kg/cm?.
12. A method according to claim 11, wherein
20 sald stopper body is made of a thermoplastic synthetic
resin material, and said stopper body and said pierceable
part are thermowelded together in said injection mold by
melt heat of said thermoplastic synthetic resin material

or said thermoplastic synthetic resin elastic material.
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