, me3edQJdN46TI8@ FI ELD OF THE I NVENTION: 5 The present invention
relates to a injector made of synthetic resin. BACKGROUND ART

Conventional |y, for exanple, a synthetic resin injector 31 as ﬁMEmmMNmummm“
5 is generally known as single-use 10 (di sposable) injectors.
"31 consists of a cylindrical barrel 4 nade of synthetic resin havi ragpoml uer

taper portion 3 to which a needle 2 is to be attached and a plunger 5 nade

-of synthetic resin having a gasket pg3c@ippirent | P Which slides while tiﬁﬁtly
.

contacting the inner wall 15 surface 4a of the cylindrical bﬂmmﬂummwmm
plunger 5 is made of pol ypropyl ene, poixctogene, pol ycar bonat

and a crown-1like projecting portion 34 having a bul ge portion 33 adiseh

bul ges to the outer peripheral side is forned on the tip of the plunger 5.
20 The gasket 32 is forned fromelastic resin in a shape simlar to the
proj ect i ngIELDt iofM TRE INVENgIoNet 32 fits into the projecting portion 34 to
forma sliding portion 35 which corresponds to the bul ge portion 33 and
tightly contact $hehpreseat daventdphareldiesf tbha dnljecdorcaadearofel 25 4.
In the injector, the gasket 32 has a risk of dropping off fromthe plunger
5 since t synghesdgr aeisdvi.de t he i njector becomes negative when a nedica
fluid is taken into the 2 injector. However, the sliding portion 35 of

t he gaskeBAGKGROUNRGARTI with the bul ge portion 33, and thus, the gasket 32
may be prevented from dropping off against the ne%ative pressure. 5 In the
meantine, the OQQPXPPtFSHQEHYoffPﬁeGEBHPéﬁti6n§Vn|HFE&FoFe§ins%&m$qtﬁrFlG

anti e Bfipee i 8ndl . ARG

. 'CEOWH.S?- }2%?%5%?%%? 3%?9-? ’ Fgéehs%aﬂégnﬁﬁbhﬂgp Srﬁtib%ﬂe%?:s«?lim 'ng the
32 i I pti i i 10

Ty et 41 RReSalaR 2 tnderrgiPari ohot AAIoPKaro 2Lk 2 ER S5 R o the

br o] ect i NG RhhiABad4 LAkrblic PRI heSsyhPhBE YaLIR ARG1NRAR dloedi f1er ent

mat eri al s Xs menti one ove, there has“been a problemthat "t gasSket 32

and the phkypaer perthenl d ke HRIBRIasgBRBALELY 18NdoaBacHRkBENEAIGNIER I N @
post 15 process. DI SCLOSURE OF THE INVENTION It is an object of the present

i.”"ﬁ”“ onplangekVe fdd@e PEOBYARRedld resPhOnb¥Eng hnpacker BaViondixsgasket
" tip which slides while tightly contacting the inner wall
15 surface 4a of the cylindrical barrel 4. The plunger 5 is
made of polypropylene, polystyrene, polycarbonate or the like,
and a crown-like projecting portion 34 having a bulge portion
33 which bulges to the outer peripheral side is formed on the
tip of the plunger 5.
20 The gasket 32 is formed from elastic resin in a shape
similar to the projecting portion 34. The gasket 32 fits
into the projecting portion 34 to form a sliding portion 35
which corresponds to the bulge portion 33 and tightly
contacts the inner wall surface 4a of the cylindrical barrel
25 4. In the injector, the gasket 32 has a risk of dropping off

from the plunger 5 since the pressure inside the injector

becomes negative when a medical fluid is taken into the



20 excel |l ent adhesion to the inner wall surface of the cylindrical barrel,
the injector having a reduced overall length as well as a good
manuf acturability. To achi eve aforenenti oned object, the injector to be
used in the present invention is a inje&or consisting of a 25 cylindrical
"barrel to which a needle is to be attached, and a plunger having a gasket
on the tip, which slides while tightly contacting the inner wall surface of
‘the inj ectigiyectod Weikicdvdre tihdskali ditg? poHteloanEisalorditg@ighkdins which
the whole side face is a curved surface having a convex arc towards the
i nner wal lj ssWifgkR@WAnG: e duldle Poredlon0B3Qf anlde thud)J%he YubKdONI Y
contact the inner wall surface of 5 the cylindrical barrel at a portion of
t he curvethayubled pevidht egnFeodim idroppiinegd off agadnetpthe Gegativee tip of
the plunger via a hole provided on an end face of the gasket facing the
pl unger wpressha®.i ng a fl exi ble space on the plunger side, the base having
a smaller dianeter than the end 10 face of the plunger, an annul ar groove
porti om havi ng &n &hgemedanddmeer theaonvemralladengshpodyitied conveendt iomaflace
of the plunger side, and a bending portion is provided on the outer
peri pher alngiegdoat 3lheheownullar FdGoove 1godiisadvian tageoksilye ipgreasest ashe
annul ar groove portion beconmes a supporting 15 point when the gasket slides
al ong t he the BrogiecddiidoRogitione 3dyisndrragd Bar AeCramm-d ikegghape in
lindrical barrel, and_the

contacti ng the inner || surface of the c¥ ,
bending pOFdedn e RESVAdRe Ad SONE A IREPLLOBr ToKe DEEYRRLANT, the; GASKET] 32

tion is f d with smal | er dist bet bot t f the 20
00Tt o0 TLall Y. 5o REEGER HE, BEAR AL 20

radi ugy of 108 GUVa] $afe e BhCQr dhAG:ALIThNLARLOLRE! GhReR 93¢ R 1o

i nventi on, gaskét "bei ng a substan I'Scoli 0 thé"base

i ded henkl f | i @t f o .
provi ded QReben Brdlselhdng WBIREOH! 341 BE BAkCp1FGRE! & Cpoth e I N0

e’tip o he plunger 1 n cro shape to engage with
the crownyhiik® BRE! mAde ¢ BhzEelBAtOMAkalah8NgEhmeaR1BRedcabBRREd. 4
According to the injector of the present invention, the gasket has a curved
si de facetgefer Ay bakfna piobasmakhdicr €éhbi gaskbtt B2 Ahangbe pAlPGes B9 a
convex arc against the inner wall surface of the cylindrical barrel, a
porti on ofshbuilde beufoethesiuskbparatiediyt Aidcassambileg thgeitheer inalal pegti-ace
of the cylindrical barrel. Furthernore, the gasket has an annul ar groove
portildh hpviosgss.l arger di aneter than the base on the surface of the

pl unger side, and a bending portion on the outer peripheral side of the
annul ar groove portion. 10 Wien the gasket slides along the axial of the

cylindrical barrel while tightlﬁ contacting the inner wall surface of the
cyIindricBFSS&P§HPF PFe THE ABNFBFIPNe annul ar groove portion becones a

i i dth di i b tal of th
ol inger . 15" ConSEquEnthy OBRE paRAEAY BHPEFBR bBRAGCLoRaHAsoPRESSPHER
' _ B ®sl
when o mofirearefie, B8 £8) Brb@unra"FRICLKSLRERIN TS BRRREL RIS O Donas

t owar t I aG e+hL0 e it p i occurs when a
mod 2P O e RRsE UL PLREEUEE B et e e he

base whil eyh¢adirigad bhexehl ethBagfjeatbbenavinges sbdacbat woepatile gasket
and the plunger. Therefore, when the gasket slides towards the needle to
di schar gelengeii asl wklldi dsaadgbb@ manufacturability.
To achieve aforementioned object, the injector to be
used in the present invention 1s a injector consisting of a
25 cylindrical barrel to which a needle is to be attached, and a
plunger having a gasket on the tip, which slides while

tightly contacting the inner wall surface of the injector,



25 bendi ng portion bends towards the plunger side, the bending portion can
snoot hly bend towards the plunger side on the outer peripheral side of the
base. 5 As the result, when the plunger slides along the inner wall
surface of the cyllndrlcal barrel, the gasket is not affected by a creep
‘def ormati on since the gasket bends at a portion which differs fromthe
normal bending portion and 5 tightly contacts the inner wall surface of the
cylindric Lrel Mgt Reg ha e [ to
the i nner%l ?%iglurt ag/?a%?%{%hg'sc%l I ngr%ll%%gltq%ér Pg?cgpr?c)éf%t e%g r"gﬁgﬂﬁ tq#é

adhesi on pglweeRildac faaskels anduried BUeFaMR! ha%ihlRae c¥hnvidie 4 i ndri cal
barrel is I ncreased by bending. 10 Al though the annul ar groove portion my

be fornedtewatrle e¢nd faserolratile suzsihele haonad theeareed! Air®ddioh of
configuration nmay have a risk that the chem cal remains in the annul ar
groove potheoplunger,t and dighiaygedntHenette, ihyielrowaillg stlte aen War
groove portion on the side of the 15 gasket facing the plunger according to
t he presethel pyd¢ihidaicatlh®aamreldl at gr por¢ipar bfothdoesrved cuxtfacte,t he
chem cal so that residue of the chem cal in the annul ar groove portion can
be avoi dedtheTigaskaskdis iJoipedf &pakl pasedproiidedt bet itber &dipn ofatheg 20
Shore (A) hardness from20 to 70 so as to be able to ensure the adhesi on of
t he bendi pdupgeri ydat 8 hdei previded oguphaeadofacke ofyithgddgiasietbarrel and
to sensitively respond to the negative pressure. caused by sucking or the
posi tive §ﬁ§§§ﬁr§h@a@§§§9§§ HhééﬁaﬂgﬁﬂéngmﬁeﬁlﬁﬁébéﬁoPQaFR)°Haﬂ@ﬁbss is

I h h K K def

t ﬁlifezir épi?}gé%ea%&ﬁet ﬁiﬁ%n‘a%sh'ha%ﬁégf nSPELiRE AAABPLER) (DGR 1B B { no
t b d h wh h Sh

(h) ' 1 angegel B2 e Pianss . o aRrdars, Broy Vb ?’Pﬁg%ﬁ%ﬁr&naﬁﬁ on s

decr eased aagelt aSaRelerdihEhouhl bAsBcas! birbohkencaRolle! ubincacart i ve

pressure cau g or € positive pressure caused b

di schargi pge BRURGePESERLDThEN QFb‘éHE:LRBA%E@oEI Cg Erb%ia@deél?ﬂ patory

sectional view show ng a constitutional exanpie of the injector according

to the 1Ooartei~e§brliﬁn@&hu0§1dl§l @f Zhesaafutirag@edvecpbirélan Mnewhilemw ng
the gasket shown in FIG 1; FIG 3 is an operational schematic explanation

of the ingaet eottbmWori RhEl Gnnlilagndrbdbvel Pordéiba Becempkaaaisappostdinigonal
vi ew showi ng an exanple of a manufacturing nethod of the injector shown in
FIG 1I5 point when the gasket slides along the axial direction of the
cylindrical barrel while tightly contacting the inner wall
surface of the cylindrical barrel, and the bending portion
bends towards the axial of the plunger, and the bend portion
i1s formed with smaller distance between the bottom of the
20 annular groove portion and the peak of the curved side than
the curvature radius of the curved side.
According to the injector of the present invention, the
gasket being a substantial discold fits into the base
provided on the tip of the plunger via the hole. Therefore,
25 it is not necessary to form the tip of the plunger in crown-

like shape to engage with the crown-like portion, so that the

overall length can be decreased.



FIGS5 is an explanatory sectional views show ng a constitutional exanple of
a conventional injector. 20 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
Referring now to the attached figures, the preferred enbodi nent of the
present invention will be further descridbed bel ow. 25 As shown in FIG 1, a
“injector 1 of the present enbodi nent consists of a cylindrical barrel 4
made of a synthetic resin having a luer taper portion 3 to which a

-needle 2 is attachedaidyd +d mhunqape%tggd%fokh@ 5%%%Q%Fiin9%ﬂﬂlone garket 6

which slides within the cylindrical barrel while tightly contacting an

inner wal lyagReftatRigta Furved &ildeNFaicedlgediragh y? alon ¥Hedekien the tip Sa
of the plunger 5 5. The plunger 5 is nade of, for exanple, polypropyl ene

synt het i ¢ gi@®idtio b Th Q)\J.hﬂ@@ﬂ\ﬁcbhlﬁﬁi%iiﬁl@u ladcophake af cAagaingtgaol d on
t he back end of plates 7a and 7b which were assenbled in a crossed shape,
and a di sdenérf kailge shrdadeh@fl@hlel pydfindid calubattred ,( 2e®ortGon3)of On the
flange 9, a base 10 having a smaller dianmeter than that of the flange 9 is
provi d&d. thee cyasiest s@rfaceortigiitily kentaictdagt ahehdnhese whll Hurfgasket 6
is in a substantial discoid form and as it is enlarged in FIG 2, the
whol e si doff &be icyldndiniegad bargzedf.ac Furthleamoneg .atbengeskatc hagwands t he
inner wall surface 4a of the cylindrical barrel 4 along the axial of the

pl unger 5anpydaggrecve Pogrdion: haviadhasdargest dipmeseyndaans thieg basego| e
12 provided on an end face of theugasket 6 facing the plunger 5, and the

gasket 6 P® jthensyrtacenefpide pé H&érsiéevhénéiPcBRﬁ%&H@e?PrﬁéPg,0&

bl inger 5E08 OHiRH RBTYREEEAIeSIaR fonslE, RRPULaEnaTOPY PRI unger 5.
b o Mo, thel AskRES staaba®aiBB6CERS ANIRE BE, 5RE BY1aRERTEHI0G. o "
the annul LRTSRInild Eaigh'e yEBnkABEIASE CAE: thHEEGh1CEURISER. oF, Bhe”"
gasket 6 gh19483ralcand vaReelNNeheBbk tal b2Cendaafhullle G¥bbidr bedltibarrel

4, the botfom of the annular groove portion becones a supporting point and
t he bendi peceflels an sippbireédhy pends hawatde bBAadaxgapoetibhebehasger 5. 5

The gasket 6 is forned so that the distance Rl between the
towards the axial of the plunger.

15 Consequently, the bending portion bends towards the
side opposed to the plunger due to the negative pressure
inside the injector when a medical fluid 1s taken into the
injector. The bending portion bends towards the plunger side
due to the positive pressure which occurs when a medical

20 fluid is discharged.

At this point, the gasket is joined to the base while
leaving a flexible space on the plunger side between the
gasket and the plunger. Therefore, when the gasket slides
towards the needle to discharge a medical fluid and the

25 bending portion bends towards the plunger side, the bending

portion can smoothly bend towards the plunger side on the

outer peripheral side of the base.



annul‘ar groove portion 13 and a peak P of the curved surface 11 is snaller
than the curvature radius R2 of the curved surface 11. Preferably the
gasket 6 has the Shore (A) hardness 10 ranging from 20 to 70 nmeasured by
spring type hardness tester (type A) standardi zed by JI'S (Japanese

"I ndustrial Standards) K6301. Since the gasket 6 has hardness within the
range, an adhesion of the bending portion 14 to the inner wall surface 4a

s ensured. Mre@vehe m%ua%ndlwmnp%u wuﬁéeea@ﬁﬁe%e%a_low@/ &g NHesRend to

the negative pressure caused by sucking or the positive pressure caused by

di schar gi Q1 1Th@rue dFAtnRAI1aHArTRA 1D DatiHel1ablthes )faKerd 1 tfyth the
range based on the volune of the injector 1. For the injector 1 having a

smal | di agFtfeict@d byn@tici@leps ide oirmaPibn?@ inee3 thie, gaskeft! veddectat & _
preferred. On the contrary, for the injector 1 having a |large dianeter with

nom nal sipoetfiiommwiiicho diFFers, fromatthegaskaali depddher podtids @ resin
havi ng the Shore (A) hardness within the range, for exanple, thernoplastic

el ast direr tdighit lys cm taaltyss tthee Hanieas ed 1{Lh sumfijalcas bifc thleastydrieydrical
pol yol ef i n- based thernopl astic el astoner, polyester-based thernoplastic

el ast oner pagaielanm doreayed .t tbengpisketi obdladsisoanr excgllendt adhesion
pol yvi nyl chl ori de- based t hernopl astic el astoner, and pol ystyrene-added

styrene- b@PaGP@né—nP@l;béllal(J-SlRFf#@? & Gb@dCYMnﬂﬁécﬂéI parypednglipgee the
thernnplastlc elastoner faor exa yrene ethylene/propyleneééhyrene

bl ock cop§t hSF1°§t?Pn§@e§tﬁ?PeHéFB&FyP@ﬁet§PyF€H€
2?5?2%?[5&%:55&% S B SIS, DB by Bl
Although the annular groove portion may be formed on
the end face of the gasket facing the needle, such a
configuration may have a risk that the chemical remains in
the annular groove portion when it 1s discharged. However,
by forming the annular groove portion on the side of the
15 gasket facing the plunger according to the present invention,
the annular groove portion does not contact the chemical so
that residue of the chemical in the annular groove portion
can be avoided.
The gasket is preferably made of synthetic resin having
20 Shore (A) hardness from 20 to 70 so as to be able to ensure
the adhesion of the bending portion to the inner wall surface
of the cylindrical barrel and to sensitively respond to the
negative pressure caused by sucking or the positive pressure
caused by discharging. When the Shore (A) hardness 1s less
25 than 20, the gasket 1s 1likely to cause a creep deformation
and there are some cases that enough adhesion to the inner

wall surface of the cylindrical barrel cannot be obtained.



Referring nowto FIG 3, the operation of the gasket 6 wlll be descri bed.
10 First, as shown in FIG 3(a), a nedical fluid is taken into the
cylindrical barrel 4 of the injector 1 by pulling the plunger 5 in the
arrow direction. At this point, since tlée pressure inside the cylindrical
"barrel 4 becones negative, the bending portion 14 of the gasket 6 bends
towards the 15 needle 2 side. As the result, the gasket 6 tightly contacts
-the inner sur h Y kb i gal rtd ichis
clloser T oofnans: HeglFsy? dhepEnct shigel 1) RAEhRosh Tn AoBd b YN
shown 1 n EhE. fg(ebz)mtﬁ%gcg;%ﬁa' bbR&LdG bltvitzgncxg! Rdredls g 14 of the

i nj ector I schar ge pushing thé plunger 5 in the arrow direction.

At this pehit beSidl¢e1che tdaskabn8ike¢RiYeTeBPOhtl ¥8 RheShégatikRe bending
portion 14 bends towards the plunger 5 side. The base 10 has a snaller

di anmet er WEE%SHM celusklepgSsticaigg 9r &he pbeidavkepresisareoicatsdeido biyhe
base 10 ile | eaving a space between the flange 9 and the gasket.

Ther efor edislebarigiagchem cal is di scharged, the bending 10 portion 14 can
bend towards the base 10 as if it slips into the outer peripheral side of
the base 10. As the result, the gasket 6 tightly contacts the inner wall
surface 4a at a portion which is farther fromthe plunger 5 than the peak P
5 of the BRIEEJDESCRILEION OBhBHE RBAWANGSonditions, the gasket 6 adheres
to the inner wall surface 4a of the cylindrical barrel 4 at the peak P of
the curved surfB&€-11. ippaBverpPlanatorriesgasienad ¥ipye§harWdng ehe i nner

wal | surface 4a of the_cylindrical
constitutional example of the 1njector according to the

10 present invention;
FIG. 2 is an enlarged sectional view showing the gasket
shown in FIG. 1;
FIG. 3 is an operational schematic explanation of the
injector shown in FIG. 1; and
15 FIG. 4 is an explanatory sectilonal view showing an
example of a manufacturing method of the injector shown in
FIG. 1.
FIG.5 1s an explanatory sectlonal views showing a

constitutional example of a conventional injector.

20
BEST MODE FOR CARRYING OUT THE INVENTION
Referring now to the attached figures, the preferred
embodiment of the present invention will be further described
below.
25 As shown in FIG. 1, a injector 1 of the present

embodiment consists of a cylindrical barrel 4 made of a

synthetic resin having a luer taper portion 3 to which a



10 barrel 4, the gasket 6 tightly contacts the inner wall surface 4a of the
cylindrical barrel 4 at a portion which is closer to or farther fromthe
unger t han the pea as nmentioned above. at is, en the gasket is
pl ung 5th he peak P [ d ab Th [ wh he gask 6
sliding, it tightly contacts the inner Wall surface 4a at a portion 15
‘different fromthe portion contacting the inner wall surface 4a under
normal conditions. Therefore, even if a creep deformation occurs during
.storage, the _.gasket, 6 n ai n_e | ent -a i 0 i r wal l
surt ace 4RoBRiEnE a5 pRERCRERT, Arer " 1RhgaR, polEa5, 88, sy AEpERIe
deformati gn..4Ln addiLi h kgt kN&L fAS RS thie 3ﬁ asirqast HaRgHeh by
tightly c%%?é%fing Phéﬂgﬁngreﬁg?? %&%?ggeQig oﬁ Fhe g ?ngkgcgl barrel 4 at

a portionwﬂ&pﬁe;gaht& @thscmgﬁpth IpﬁE%fgail theragekah Brcapeadhere to

t he i nner wa surface 4a o e cylindrical barrel 4 nore tightly so as

to be abl gohqnachicadeparrical hanpradhasiaosn The RhENGAr of and phangasket 6
may be attached by 11 pressure in a heated state and joi ned toget her

usi ng 4 hest hermal fusion bonding process. Referring nowto FIG 4, one
exanpl e of the thermal fusion bonding process will be described. 5 In the
thermal fusion lraedpngnpe@cesss mageusger £brnagampiie,f polgpaoplydene
pol ypropyl ene is manufactured by a wel |l known injection nolding nethod.
Then, as skhawheitdicFrésif(apndt he plrondgdedswithphacddcudamoipdat2l8 asda2lb.
The nol ds 21a and 21b are provided with a cavity 22 which is forned in a 10
shape mat édnggrhied dognethehhpekoendhefpbdages 3aapndt A6 yhdkb: wereand a
pi npoint gate 23 located in the mddle on _the surface of the gasket 6 which
is to be PeseB®lethdnng grossedr shapevi abd @i Adsgoldnfdangs: i O EBewhi ch
connect the pinpoint gate 23 and a injection noldjng naching 24. The 15

n

cavi LJSP 22t4p e thS| ah_uzl_g&raﬁd(gf&hlfg_ foPded Bf 58P Slét_ﬁi“ﬁ&d " 8 8ecfic
aLESS?CEeegzﬁghﬁ g%fﬁbgéﬂ%;vgﬁgaétéai?B%%e?EEEeB?r%ﬁehéﬁﬁgggﬁsiﬁh?g h
s in F , 1 2Q,,2 '
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portion 25 of !hfeMakdkelle!l 35C2NNECkEAs AL REL] BLRELIAN FBRA BAlaMBSNI NE

24, and, for exanpl ased thernoplastic elastomer 26 is injected

to the cayitt Y s28n1Arded@iherIgt.abe. the Wheleesulde, rhke 313 Bl ¢ageead and the
gasket 6 are thermall'y fused by heat and pressure generated fromthe

i nj ecis onsurfacet alie hakvifgviangohhexhare t3wardshehgaskaertwhill isotracke
base 10 of the 12
4a of the cylindrical barrel 4 along the axial of the plunger
5. The gasket 6 fits into the base 10 of the plunger 5 via a
hole 12 provided on an end face of the gasket 6 facing the
plunger 5, and the gasket 6 1s joined to the base 10 under
20 the circumstances. Here, a flexible space is provided
between the gasket 6 and the flange 9 of the plunger 5 so
that the gasket 6 can bend towards the tip of the plunger 5.
Moreover, on the end face of the gasket 6 which is
facing the plunger 5, an annular groove portion 13 is
25 provided on the outer peripheral side of the hole 12 which 1is
to fit into the base 10. Further peripheral side of the

annular groove portion 13 is the bending portion 14.



pl unger 5 so that the plunger 5 and the gasket 6 can be formed integrally.
The injection nolding of the S-EP-S based thernopl astic el astoner 26 is
preferably performed at a cylinder 5 tenperature ranging from 170 to 260C
and at a injection pressure ranging from 250 to 1500 kg/cnR2 in order to
‘thermally fuse the plunger 5 and the gasket 6. In the injection nolding,
sonetinmes sufficient adhesion strength cannot be obtai ned when the cylinder

-tenperature is kel +he ke’ C AN IAofet | I L 1S { han
250 kg/ cn2. On the cont iglazllry,e when é'd%{%l ian]ggl& ttg%pg'rnglt%%geallsl rﬁ g & 1 han

260C or angd HeGHO EAHIREY @1 Ddrrdien t ke $Q HP/of The RIFRE S Whi ch

were placed in advance nmay be damaged by the resin which is I njected

af t er war d grovid Gt be ddife sl SRippo2Hiad Pint dhd ML HeHaimy di ng of
S- EP- S based thernopl astic el astomer 26 was perfornmed by using a general

pur pose npelitierofl freedy Pendge towardsathiehaxiiajleofi ahe @ idinyeechi ne
24, at the cylinder tenperature of 210C, at an injection pressure at 20
peak f$%omThe) gasked0® kg formedams cdhaltl theeddstanaeplR;chetaseat tA8% of the
injection pressure. As the result, the gasket 6 made of S-EP-S based

t her nopl asnindll@ragroeyve pontdon Her mnld v pesadd Pt oft Hheplonnyed Surdideeof

pol ypropyl ene, thereby integrally form ng the plunger 5 and the gasket 6.
25 | n t he 1gr dsesmaddieaditivam the suaviagumed rgddugeR2508athe| gosdedn t he

nol ds 2l1a and 21b. However, the gasket 6 may be fornmed beforehand and

pl aced i nSUFEaes dd-21a and 21b. 13 In this case, the gasket 6 which is

I di d in_t ds 21 2b i t than_th terial f
Phe pl unger 5 wARERSFebLY| oG BaFRRL #nhes the RapEr: RToneFRBSEEuNger 5 | s
i nj d, f | e, it hat .the 5. cylinder .t t is f
106" 555eRaH ol 20n 58, MedBrbR, pYo BpPanb RS o IEs Y Se5us% cro
o o ok typs 29! standaou 260 BlyCarst(BhohRestl tnalistili0 i anlhuc) a0

pe, ‘core rotafion type, core back type, of die slide type nmay

be used t geapauenidiflcky hR bakRek hAaTaharhabsal iR UALCEaRANd abe
material of the plunger 6. TNDUSTRI AL APPLI CABILI TY The present “I nventi on

ey lb;ekgt adhegd ohObra téeSPenalhg doritAbactar tbokndSenadrawildl Gairedey ce or
-4a 1s ensured. Moreover, the bending portion 14 can
15 sensiltively respond to the negative pressure caused by
sucking or the positive pressure caused by discharging.

The Shore (A) hardness may be suitably selected within
the range based on the volume of the injector 1. For the
injector 1 having a small diameter with nominal size from 1

20 to 3 ml, a soft gasket is preferred. On the contrary, for
the injector 1 having a large diameter with nominal size from
30 to 100 ml, a hard gasket is preferred.

As the resin having the Shore (A) hardness within the

range, for example, thermoplastic elastomer such as
25 polystyrene-based thermoplastic elastomer, polyolefin-based

thermoplastic elastomer, polyester-based thermoplastic

elastomer, polyamide-based thermoplastic elastomer and



14 SCOPE OF CLAIM5S 1. Ainjector conprising a cylindrical barrel to which a
needle is to be attached, and a plunger having a gasket on the tip, which
slides within the cylindrical barrel 5 while maintaining an excell ent
adhesion to the inner wall surface of tBe injector, wherein the gasket is a
‘substantial discoid formof which the whole side face is a curved surface
havi ng a convex arc towards the inner wall surface along the axial

-di rection eiy%Qngh%h&waa%Lba@aa tth@'?:?nb%‘)lﬁg'%.%c'fel'famoh@iﬁr amd | surface of
t he cyllngrlcal arrel at a portion of the curved surface, the gasket is

j oi ned tOpalba%?rEhQVEaa@doatyhenbLBuead&aﬁepkupﬁa& \(isBRY Rl vy @geded on
an end face of the gasket facing the plunger while |l eaving a flexible space

on the 15 plungas shéepolpetheenehbissg @&hermbpeasdienelastometr,t Ferend
face of the plunger, an annul ar groove portion having a | arger dianeter

t han t he bzampile,pstyrdad-ethyyheneypirapglehetbeymeneqgdloskdeopalymerbendi ng
portion is provided on the outer peripheral side of 20 the annul ar groove
porti dn i (SwBPel )t hetyrenemethyllboedbntiydengrstyreper billogckb copodymer
supporting point when the gasket slides along the axial direction of the
cyl i ndri cdB-BBrBdl., siigenecbusndippersburesef black SOPLAYMethe a@idst ance

bet ween the bottom of the annul ar groove portion and the peak of the 25
curved si 86Yrengmispprengaf tyneneuPyackr oPadyneromayh®ec refFddesi-de. 2. The

i nj ector accordin% to.claim1, wherein said
. Referring now to FIG. 3, the operation of the gasket 6

will be described.

10 First, as shown in FIG. 3(a), a medical fluid is taken
into the cylindrical barrel 4 of the injector 1 by pulling
the plunger 5 in the arrow direction. At this point, since
the pressure inside the cylindrical barrel 4 becomes negative,
the bendling portion 14 of the gasket 6 bends towards the

15 needle 2 side. As the result, the gasket 6 tightly contacts
the inner wall surface 4a of the cylindrical barrel 4 at a
portion which is closer to the plunger 5 than the peak P of
the curved surface 11.

Then, as shown in FIG. 3(b), the chemical inside the

20 cylindrical barrel 4 of the injector 1 is discharged by
pushing the plunger 5 in the arrow direction. At this point,
since the gasket 6 recelves positive pressure, the bending
portion 14 bends towards the plunger 5 side.

The base 10 has a smaller diameter than that of the

25 flange 9, and the gasket 6 is jolined to the base 10 while

leaving a space between the flange 9 and the gasket.

Therefore, when the chemical is discharged, the bending



15 gasket consists of a synthetic resin having Shore (A) hardness from 20
to 70. 3. The injector according to claim?2, wherein said synthetic resin
is one synthetic resin selected fromthe 5 group consisting of

~pol ystyrene-based thernoplastic el astonk®) pol yol efin-based thernoplastic
el astonmer, pol yester-based thernopl astic el astoner, pol yam de-based

t hernopl asti c el astoner, polyvinylchloride-based thernopl astic el astoner,
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4a under normal conditions. '

Therefore, even if a creep deformation occurs during
storage, the gasket 6 can obtain an excellent adhesion to the
inner wall surface 4a of the cylindrical barrel 4 regardless

20 of the creep deformation.

In addition, the gasket 6 increases the adhesion
strength by tightly contacting the inner wall surface 4a of
the cylindrical barrel 4 at a portion different from the peak
P. Therefore, the gasket 6 can adhere to the inner wall

25 surface 4a of the cylindrical barrel 4 more tightly so as to

be able to achleve an excellent adhesion.

The plunger 5 and the gasket 6 may be attached by
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described.

5 In the thermal fusion bonding process, a plunger 5 made
of, for example, polypropylene 1s manufactured by a well-
known injection molding method. Then, as shown in FIG. 4(a),
the plunger 5 is placed in molds 2la and 21b. The molds 2la
and 21b are provided with a cavity 22 which is formed in a

10 shape matching the outer shape of the plunger 5 and the
gasket 6, and a pinpoint gate 23 located in the middle on the
surface of the gasket 6 which is to be formed. The mold 21b
are provided with a runner portion 25 which connect the
pinpoint gate 23 and a injection molding machine 24. The

15 cavity 22 of the molds 2la and 21b is formed by performing an
electric discharge digging machining, and the inner face is
polished by using abrasive coating having an average particle
size from 10 to 50 um.

Subsequently, as shown in FIG. 4(b), the molds 2la and

20 21b having the plunger 5 placed are closed. Then, as shown
in FIG. 4(c), the runner portion 25 of the mold 21b is
connected to the injection molding machine 24, and, for
example, S-EP-S based thermoplastic elastomer 26 is injected
to the cavity 22 in a molten state. As the result, the

25 plunger 5 and the gasket 6 are thermally fused by heat and
pressure generated from the injection in a state of having

the hole 12 of the gasket 6 fit into the base 10 of the
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5 temperature ranging from 170 to 260°C and at a injection
pressure ranging from 250 to 1500 kg/cm® in order to
thermally fuse the plunger 5 and the gasket 6. In the
injection molding, sometimes sufficient adhesion strength
cannot be obtained when the cylinder temperature is lower

10 than 170°C or an injection pressure is lower than 250 kg/ cm?.
On the contrary, when a cylinder temperature is higher than
260°C or an injection pressure is higher than 1500 kg/ cm?,
members which were placed in advance may be damaged by the
resin which is injected afterward.

15 According to the present embodiment, an injection
molding of S-EP-S based thermoplastic elastomer 26 was
performed by using a general purpose machine of a screw
plunger type as the injection molding machine 24, at the
cylinder temperature of 210°C, at an injection pressure at

20 peak from 250 to 1000 kg/ cm?, and dwell pressure application
at 20% of the injection pressure. As the result, the gasket
6 made of S-EP-S based thermoplastic elastomer 26 was
thermally fused to the plunger 5 made of polypropylene,
thereby integrally forming the plunger 5 and the gasket 6.

25 In the present embodiment, a pre-formed plunger 5 was

placed in the molds 2la and 21b. However, the gasket 6 may

be formed beforehand and placed in the molds 2la and 21b.
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plunger 5 is injected, for example, on condition that the
5 cylinder temperature is from 190 to 230C° and the cylinder
injection pressure is from 250 to 600 kg/ cm?.

Instead of the device shown in FIGs. 4(a) to 4(c), a
two-color mold such as an inverse type, core rotation type,
core back type, or die slide type may be used to sequentially

10 inject the material of the plunger 5 and the material of the

plunger 6.

INDUSTRIAL APPLICABILITY
The present invention may be utilized for a disposable

15 injector for use as a medical device or the like.



10 10 8109 ()- 96109 () - FY4: $109%& () - <3=n=Y>, 2c?@[ 9b@ x| +Mp10% & ()- F
@s109% ()-!1 @BLOYE ()-!~l @BLOY ()-1$10%& ()-! ~l $10%& () - BABATABA;

AAA, Br PLYMBLOY! () - | WIMBLOY& () - ! YMBLOYPDE' () - 10% ()~ 1010 10!

+MB10%&' ()- , BOMCHDXD; 4

E| E} [ <r PLF#$109& () - @ F#$10%JU& () - @@ 10W& () - S! F@10%/Y& () - SYHO0%E () -
| YGA09%0 A& () - | EEaFGGGGGKGr S4Y | 109 () - 109 ()- 10YY 10YY

“10YY! } 3. MBLOWEYSF( LA TME MB10%Mh& ()-$ , ! 10%& () - KGGGG Hi HHAEr S4Y | 10Y
@OY%& ()-109& ()- "109& ()- -

109 ()- @! 10%&1() - | AOYR 6t bl SbeptisdiySaYoy108a810%E bhrFel to

109&' ()- @109 ()-Y “$10% ()-nt 10%&' ()-!109%& ()-1111111/JhI~_@
| 10%&' () wiiehO#r&eedlepEsl@¥ibe) at@eRed),- ahd A0plunger having a
10Y! 109%&' () - hJJIJKOKgKKAE~_@ |1 : ! 10%m& () -

gasket on the tip, which slides within the cylindrical barrel
5 while maintaining an excellent adhesion to the inner wall
surface of the injector, wherein
the gasket is a substantial discolid form of which the
whole side face is a curved surface having a convex arc
towards the inner wall surface along the axial direction of
10 the plunger, and tightly contact the inner wall surface of
the cylindrical barrel at a portion of the curved surface,
the gasket is joined to a base provided on the tip of
the plunger via a hole provided on an end face of the gasket
facing the plunger while leaving a flexible space on the
15 plunger side, the base having a smaller diameter than the end
face of the plunger,
an annular groove portion having a larger diameter than
the base i1s provided on the surface of the plunger side, and
a bending portion 1s provided on the outer peripheral side of
20 the annular groove portion in which the bottom of the annular
groove portion becomes a supporting point when the gasket
slides along the axial direction of the cylindrical barrel,
and the bend portion is formed so that the distance between
the bottom of the annular groove portion and the peak of the
25 curved side is smaller than the curvature radius of the
curved side.

2. The injector according to claim 1, wherein said
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group consisting of polystyrene-based thermoplastic elastomer,
polyolefin-based thermoplastic elastomer, polyester-based
thermoplastic elastomer, polyamide-based thermoplastic

elastomer, polyvinylchloride-based thermoplastic elastomer,

and polystyrene-added styrene-butadiene rubber.



