2 6 AUG 2004. SPECI FI CATI ON SYRI NGE Technical field: The present i nvention
‘relates to a syringe made of synthetic resin. Background %i There has
her et of ore been known a syringe 31 of synthetic resin, g A 2 004 Fic 6
of the acconpanying draw ngs, as a di sposable syringe, for exanple. The
syringe 31 conprises a barrel 4 of synthetic resin having a luer taper

fitting 3 for nounting an inject t hereon, and a plunger 5 of
synthetic resin having on its %E§§ﬁ¥a§E§§§ket 32 held in intimte
sliding contact with an inner mell surface 4a of the barrel 4. The
plunger 5 is made of pol ypropyl ene, polystyrene, polycarbonate, or the
| i ke, andgRagyagCr own-shaped projection 34 on its tip end which has a
radially projecting flange 33. The gasket 32 is conplenentary in shape to
the crown-shaped projection 34, and is snugly fitted over the
crown-shaped projection 34. The gasket 32 includes a sliding ridge 35
posi ti onettechdiablyfodtdardly of and aligned with the crown-shaped
projection 34, and is nmade of an elastic synthetic resin so that the
gasket 34 can be Thel hriemeimt iimveationdireg acest aet awsyfihbe mader wall 2 6

AUG 2004
of synthetic resin.

Background art:

There has heretofore been known a syringe 31 of
synthetic resin, as shown in FIG. 6 of the accompanying
drawings, as a disposable syringe, for example. The
syringe 31 comprises a barrel 4 of synthetic resin having
a luer taper fitting 3 for mounting an injection needle 2
thereon, and a plunger 5 of synthetic resin having on its
tip end a gasket 32 held in intimate sliding contact with
an inner wall surface 4a of the barrel 4. The plunger 5
is made of polypropylene, polystyrene, polycarbonate, or
the like, and has a crown-shaped projection 34 on its tip
end which has a radially projecting flange 33.

The gasket 32 is complementary in shape to the
crown-shaped projection 34, and is snugly fitted over the
crown-shaped projection 34. The gasket 32 includes a
sliding ridge 35 positioned radially outwardly of and
aligned with the crown-shaped projection 34, and is made
of an elastic synthetic reein so that the gasket 34 can

be held in intimate sliding contact with the inner wall



surface 4a of the barrel 4. Wien a nedicine is drawn into the barrel 4,
the plunger 5 is pulled to develop a negative pressure in the barrel 4.
At this tinme, since the gasket 32 is securely |ocked on th¢ glﬁlrgﬂc; ﬁ
the gasket 32 is prevented from being detached fromthe crown- B
projection 34 under the negative pressure. The conventional syringe 31

hown in ElG. 6.is_ di t inthat th Il _length of th

Syringe Sitree dpotEnBlNiRRTRRT T prbrace SR SithRats € MBnct ructed o
t th t bei, 00, ¢i, sk odged, f.posi tiom Th ket 32

Fitted overPngneppafeel P8, "EhPetlindf 00 s MM PraPeG 0478 o P2y o

fromthe HBYgtigk PlebBErBl OheLhtCBarfel TN BLOMEnid N mdASkEl g2 and the

projectio 4 nee e prepared separately an en conbi ned toget her

subsequenthy¥. gbkREL 05 €5 0bebife 1 PVESEKOA ohtche Ehensd o5, amobj ect of
the present 1nvention to provide a syringe which is Shortened in overal

| ength angasksteasily peev@ntiéacttsedoe MGtdetacib®ctreh tHe present
invention is to provide a syringe which has a gasket held in excellent

i ntinat e coovaeshapéed pnojeceiomat4 sudénacehofnegdaivel prdoswed) eve the
above objects, there may be proposed a syringe having a gasket joined, as
by thermal fusi ofher conwehtikepatosgrihgeedd ehownplinngéE. madésof a

t hermopl astic _synthetic resin, the gasket being nmade of a
disadvantageous in that the overall length of the syringe

31 is large because of the projection 34 that is
constructed to prevent the gasket 32 from being dislodged
out of position. The gasket 32 fitted over the
projection 34 is made of a material which is different
from the material of the projection 34. Therefore, the

gasket 32 and the projection 34 need to be prepared

separately and then combined together subsequently.

Disclosure of the invention:

It is therefore an object of the present
invention to provide a syringe which is shortened in
overall length and can easily be manufactured.

Another object of the present invention is to
provide a syringe which has a gasket held in excellent
intimate contact with an inner wall surface of a barrel.

To achieve the above objects, there may be
proposed a syringe having a gasket joined, as by thermal
fusion or the like, to a tip end of a plunger made of a

thermoplastic synthetic resin, the gasket being made of a



2 6 AUG 2004 synthetic resin, such as a thernoplastic elastoner whi ch

can be held in excellent intimate contact wth an inner agé ce of a
barrel. However, when one region of the synthetic resin renal

kept in intimate contact with the inner wall surface of the barrel over a
| ong period of time during storage or the like, the region suffers creep,

dit t t thyth f f the barrel i
?gduLeZ I%&cor%?néo eggﬂémﬁ 8seﬁg PngBﬁFW8HHaFEé%ea ESQBW8§?d8 Eéﬁ s;finge
o Lo et B8l o6, ERUOYA DA 2Tnck RLEC LORCDCEA, et NEh PMa2R0
plunger wth a gas oined to a ereo d Pt nti mat e

sl i di ng QamlaﬁhrWhEB 8¢ bnggkrual L Lose, O&géﬁeoﬁér£8 1oﬁh8 gasket

bei ng of substantial plate-shape, an entire’si surfac ereof being a

curved suthaceyhaukbgcaregnuexemshaBedoans késtnNgni dnthgadérection of the
inner wall surface of the barrel and extending along an axis direction

of the pl vageactawdthethg hahdri walbt sGBE&cecoOnt Blhé MWathel heveangr wal |
surface of the barrel at a portion of the curved surface thereof, the
gasket belogg permed o6 aimeudtrbagestbosagsedrovha likegnthef the plunger
and smaller in dianeter than the tip end of the plunger with a gap |left
to be benuadient swafershereep, eadd dEst het phamgerontaet gaskiet thavi ng an

annul ar groove defined in a surface thereof renote fromthe plunger and
inner wall surface of the barrel is reduced.

- According to the present invention, there is
provided an syringe comprising a barrel for mounting an
injection needle thereon and a plunger with a gasket
joined to a tip end thereof and held in intimate sliding
contact with an inner wall surface of the barrel, the
gasket being of substantial plate-shape, an entire side
surface thereof being a curved surface having a convex-
shaped arc rising in the direction of the inner wall
surface of the barrel and extending along an axis
direction of the plunger, and being held in intimate
contact with the inner wall surface of the barrel at a
portion of the curved surface thereof, the gasket being
joined to a mount base disposed on a tip end of the
plunger and smaller in diameter than the tip end of the
plunger with a gap left to be bendable toward the tip end
of the plunger, the gasket having an annular groove
defined in a surface thereof remote‘from the plunger and
larger in diameter than the mount base, the gasket having

a bendable portion in a portion thereof disposed radially



| arger in dianeter than the nmount base, the gasket having a bendable
portion in a portion thereof disposed radially 2 6 AUG 2003 guh rg\% of

t he annul ar groove, which bends about a bottom of the ann 96

toward an axis of the plunger radially outwardly of the nmount base when
the gasket is held in intimate contact with an inner wall surface of the

i h he b bl t
i o 1 or SuglaEasy BB hRIERTaBhokd® LBEEh PhenadCaBRRER = PO or e
and a crgstegh E?etﬁéré{ﬁﬂu?HEfSESo@ﬁ' E'ﬁwé?&' Lﬁfaws“oﬁ [Rdius  of -

curvature of the curved surtace e syringe according to the present

i nventi onp1ghgee t+heigasiebuppyurey l@fn€ﬂetﬁouH€ b e SPen Of nL he pl unger,
but does not need to be held in engagenent wth the tip end of the

pl unger, Hhskeyrisghel@ainbenshaatenedntacoOveichlahengidr V¥1h the syringe
according to the present invention, the gasket is held at its bendabl e

portion isurfaténafethenbacteWi ahdtbeidesetomatd &utfgcend®fof hehebarrel
When the plunger is noved along the inner wall surface of the barrel, the
bendabl e parrébn beadsendaaid pohelanilse biigt fermedingerth@pesi fical ly, when
t he plunger slides toward the rear end of the barrel in order to draw a
medi ci ne, AESHRREE | bet veer stire b@t@@Ve¢5p@@E|¢mmmbarsyr¢¢ﬁﬁaammeabendable

portion bends away fromthe
rest oI the curved surface being smaller than a radius

of- curvature of the curved surface.

With the syringe according to the present
invention, since the gasket may be joined to the tip end
of the plunger, but does not need to be held in
engagement with the tip end of the plunger, the syringe
can be shortened in overall length.

With the syringe according to the present
invention, the gasket is held at its bendable portion in
intimate contact with the inner wall surface of the
barrel. When the plunger is moved along the inner wall
surface of the barrel, the bendable portion bends toward
the axis of the plunger. Specifically, when the plunger
slides toward the rear end of the barrel in order to draw
a medicine, a negative pressure is developed in the
syringe, the bendable portion bends away from the
plunger. When the plunger slides toward the tip end of
the barrel in order to inject a medicine into a patient,
the bendable portion is pressed and bends toward the

plunger.



pl unger. Wen the plunger slides toward the tip end of the barrel in
order to inject a nedicine into a patient, the bendable portiﬁg is
pressed and bends toward the plunger. 2 6 AUG 2004 The gékﬁeA s[mbined
to the nount base disposed on the tip end of the plunger and smaller in
diameter than the tip end of the plunger, with a gap left for allow ng

t he bendabl e portigL té%gggép_itsovﬁfiqu{)&;ﬁt i end qf e ‘%E%?e’rdadi ally

Therefore, the bendabl® portion can into a space de

out war di y o thiee tipUBRAbTE thEOMAAgERCahuPofRT1 QL tHCaPLHOREE. AS @
result, the gasket is held at its portion ditferent froma usual portion

in inti mthagofhactipi thd bifethanglungkk, switacs ghpt herpagpel . Even if

t he gasket suffers creep during storage, it is held in excellent

inti mate edidvadhgwche bbedabier poathioautbapenaf toherabeneet ipi £hqut being
affected by the creep. In order to keep the bendable portion in intimte
cont act wPfhthkeprinngerwal Theuefare, othéhbehdabké podtiahl esnt bendendabl e
portion to respond sharply to the negative pressure devel oped when the
medi ci ne tBtarawAPaEet Hefposit rediplbysovnewarddy opbdthvenouhe bedeci ne is
i njected, the gasket should preferably nmade of a synthetic resi.n having
an A—scalE°§ﬁ58etﬁﬁrHh@s?nﬁnofhEherEﬁ5€9¢¥on120 to 70. If the A-scale.

Shore hardness wer.e , )
As a result, the gasket is held at its portion

different from a usual portion in intimate contact with
the inner wall surface of the barrel. Even if the gasket
suffers creep during storage, it is held in excellent
intimate contact with the inner wall surface of the
barrel without being affected by the creep.

In order to keep the bendable portion in intimate
contact with the inner wall surface of the barrel and
allow the bendable portion to respond sharply to the
negative pressure developed when the medicine is drawn or
the positive pressure developed when the medicine is
injected, the gasket should preferably made of a
synthetic resin having an A-scale Shore hardness in the
range from 20 to 70. If the A-scale Shore hardness were
less than 20, then the gasket would be liable to suffer
creep and might not be held in sufficient intimate
contact with the inner wall surface of the barrel. 1If
the A-scale Shore hardness were in excess of 70, the
flexibility of the bendable portion would be so reduced

that it would be difficult for the bendable portion to



| ess than 20, then the gasket would be liable to suffer creep and m ght

not be held in sufficient intinmate contact with the inner wall surface of
the barrel. If the A-scale Shore hardness were in exc $ ﬂ@@ t he
flexibility of the bendable portion would be so reduced "that 1t would be
difficult for the bendable portion to 26 AUG 2004 bend in response to the

ihon tho edc e *<PESAREEeRaR, REBRCTRT BraBeliel ARy Chs T B coont

when t he nedi ci ne injected. In resent

i nventionghkeh S npwl ag ;gLo [ [ tf.ace thereof
At i R o A A R L e O
base, theigenggl-gegportion conprising a portion of the gasket disposed

radially outwardly of the annul ar groove, whereby the bendable portion

can bend about a bt tt® AyditReaHHEAHdir @@V eneNladehits structure, the
gasket allows the bendable portion to bend easily. Brief description of

t he draw agsenEliGn,lths gaskesshaechhoanhuVhewgpboreSyeEngeq amcqrding to
an enbodi nent of the present invention. FIG 2 is an enlarged
cross- secBhofarevibarepbfargmoket fobm the pyungge shéwdispose& 1. FI GS.
3(a) and 3(h) are cross-sectional views illustrative of the manner in
whi ch th&agypilhyecyhvardiyi FEGhe wpenttkaseF| dse Béndabhe ough

portion comprising a portion of the gasket disposed

radially outwardly of the annular groove, whereby the

bendable portion can bend about a bottom of the annular

groove. With this structure, the gasket allows the

bendable portion to bend easily.

Brief description of the drawings:

FIG. 1 is a cross-sectional view of a syringe
according to an embodiment of the present invention.
FIG. 2 is an enlarged cross-sectional view of a gasket of
the syringe shown in FIG. 1. FIGS. 3(a) and 3(b) are
cross-sectional views illustrative of the manner in which
the syringe shown in FIG. 1 operates. FIGS. 4(a) through
4 (c) are cross-sectional views of syringes according to
other embodiments of the present invention. FIGS. 5(a)
through 5(c) are cross-sectional views showing a method
of manufacturing a syringe according to the present
invention. FIG. 6 is a cross-sectional view of a

conventional syringe.



4(c) are cross-sectional views of syringes according to other enbodi nents
of the present invention. FIGS. 5(a) through 5(c) are croﬁ? gﬁﬁh@mgl
views showing a nmethod of manufacturing a syringe accordingt

present invention. FIG 6 is a cross-sectional view of a conventional
syringe. 26 AUG 2004 Best node for carrying out the invention:

Erbod! eniss 91 rle BEeSeal L AKENLLn 4L ;@t}shewﬁfter be descri bed in

detail with referencet own'in FIG 1, a syringe 1

according to an qg@gggfgggtéﬁogly%epgﬁ% tt|ng Eﬁqg CORAKI ses a barrel 4

of synthetic resin having a |uer tapér nDuntlng an injection

needl e 2 hbeegaaftardpa BkYREChHed 1ﬁfdéﬁﬁiﬂe%hﬁhr?éf@r@ﬁ!bngooﬂhétS tip
end 5a a gasket 6 held in intimate sliding contact with an inner wall

surface 4drafvihhe.barrel 4. The plunger 5 is nmade of a synthetic resin
such as polystyrene, polyolefin, polyester, polyamde, polyvinyl

chl ori de, poIycarbﬂn&ﬂewnaonyﬁdﬁltnlIa—s@uha@eenea&bb&dﬁ@gCQQObmner or
the like, for exanple. The plunger 5 conprises a pair of plates 7a, 7b
conbi ned empodimenssefosbeppreeent andehhson doskr8ses atlsaresat end that
serves as a thunb rest and a di sk-shaped flange 9 (see FIGS. 3(a) and
3(b)) on Pfss¥npbhetéfdreshe hpuihge 8 luer taper fitting 3 for

mounting an injection needle 2 thereon, and a plunger 5
of synthetic resin having on its tip end 5a a gasket 6
held in intimate sliding contact with an inner wall
surface 4a of the barrel 4.

The plunger 5 is made of a synthetic resin such
as polystyrene, polyolefin, polyester, polyamide,
polyvinyl chloride, polycarbonate, acrylonitrile-
butadiene-styrene copolymer, or the like, for example.
The plunger 5 comprises a pair of plates 7a, 7b combined
in a crisscross pattern, and has a disk 8 on its rear end
that serves as a thumb rest and a disk-shaped flange 9
(see FIGS. 3(a) and 3(b)) on its front end. The flange 9
has a mount base 10 to which the gasket 6 is joined.

As shown at an enlarged scale in FIG. 2, the
gasket 6 is substantially in the form of a disk having a
laterally outwardly projecting curved side surface 11
held in intimate contact with the inner wall surface 4a
of the barrel 4. The gasket 6 has an annular groove 13
defined in its surface remote from the plunger 5 and

having a diameter greater than the diameter of the mount



has a nmount base 10 to which the gasket 6 is joined. As shown at an
enlarged scale in FIG 2, the gasket 6 is substantially inuzhe Qgr@mff a
-disk having a laterally outwardly projecting curved side s aé 1 hel d
inintimte contact with the inner wall surface 4a of the barrel 4. The
gasket 6 has an annul ar groove 13 defined in its surface renote fromthe

I 5 i i t t t I f th t 2
B ALG 2007 2Basa 070, MeaTdsRRE, S5rfac? BhalBle BELIBINE) °Losii oned
radiall'y gws\a@ri@médo&ah@smg}nglhe&,amgvs 18heT. ﬁngfgga%g%@@gb?“ 14 can

bend toward the axis of the unger about the botto a of the annul ar

groove 13 when therrgagdiddhid igdeeidond (dae HeRer tWaklrd sl aggg4a of the
barrel 4. The bendable portion 14 is constructed such that the distance

Rl bet weenft baebplliagerl8aabbuthehanpot 86mgL94aver 18hangdnhitagr est P of the
curved side surface 11 is snmaller than the radius R2 of curvature of the
curved si deosuef aBewhén €hergbskatob thidgasakotng whél iheeressiibed bel ow
with reference to FIGS. 3(a) and 3(b). Wen plunger 5 is pulled to draw a
medi ci ne Brréacehéabair the4banreheddi r Eoei bandadieapedt bynt hé asrow in

FIG 3(a), a negative pressure is developed in the barrel 4. The bendabl e
portion 14°B8h¥EctRbostRB BRALI BRegddevance Rumfsweasie tdey HsFemth negat i ve

pressure. As a_result, a
13a of the annular groove 13 and the crest P of the

curved side surface 11 is smaller than the radius R, of
curvature of the curved side surface 11.

Operation of the gasket 6 will be described below
with reference to FIGS. 3(a) and 3(b).

When plunger 5 is pulled to draw a medicine into
the barrel 4 in the direction indicated by the arrow in
FIG. 3(a), a negative pressure is developed in the barrel
4, The bendable portion 14 bends into the annular groove
13 under the developed negative pressure. As a result, a
portion of the curved side surface 11 that is closer to
the plunger 5 than the crest P is held in intimate
contact with the inner wall surface 4a of the barrel 4.

When the plunger 5 is pushed to inject the
medicine from the barrel 4 into a patient in the
directibn indicated by the arrow in FIG. 3(b), since a
positive pressure is applied to the gasket 6, the
bendable portion 14 bends toward the plunger 5. At this
time, because the mount base 10 is smaller in diameter

than the flange 9 and the gasket 6 is joined to the mount



portion of the curved side surface 11 that is closer to the plunger 5
than the crest Pis held inintinmate contact wth the ig?%[hnﬁlam urface
4a of the barrel 4. When the plunger 5 is pushed to inje \i ci ne
fromthe barrel 4 into a patient in the direction indicated by the arrow
in FIG 3(b), since a positive pressure is applied to the gasket 6, the

bendabl t 14 bends .t .th I 5. At_th th
mount basBgs 78 gﬂaﬁﬁgf%ﬁng“’?éﬁé%?tgtﬁﬁ%efmnwa%ge't@eaa Bt Sacker 6
i j ol d 2 1 t to th
;Fa%ggng p%%gﬁg nggbﬁgn BgP@*gﬁg$4 cgﬁggeng kn?%ggf%%% e;?gedoradsally
t dl t I d sid
surface 13othater L PE SPE Rpnds BRe8 LFTL Ae & PRESLEN = ookl VRC 3 Th
intimte 6@”Eﬁét cuwvéa khgei BhgEa¥E! ilseﬁ£@C§s4@erﬁétéPefP&ﬁrahe4 The

crest P of the curved side surface 11 is wusually held in intinmte contact

wi th the pbhaagewabl thatr taeec#aseof pt he Baldelndintbmever conbgdr t he gasket
6 slides along the inner wall surface 4a of the barrel 4, a portion of

t he curvedishdehsuifinee %aldt herfabanddhef chesbaFred deld in intinmate
sliding contact wwth the inner wall surface 4a of the barrel 4.
Therefore, even iThet liwegdskPeiof6tihe sufrfredi sgder eepfatkelgasket 6 is held
in excellent intimate contact with the inner wall surface

usually held in intimate contact with the inner wall

surface 4a of the barrel 4. However, when the gasket 6

slides along the inner wall surface 4a of the barrel 4, a

portion of the curved side surface 11 other than the

crest P is held in intimate sliding contact with the

inner wall surface 4a of the barrel 4. Therefore, even

if the gasket 6 is suffering creep, the gasket 6 is held

in excellent intimate contact with the inner wall surface

4a of the barrel 4 regardless of the creep.

The gasket 6 is molded of a synthetic resin whose
spring-loaded indenter hardness (A-scale Shore hardness)
measured by an A-scale durometer as specified by JIS
K6301 ranges from 20 to 70 in order to allow the bendable
portion 14 to bend easily and also to be held in intimate
contact with the inner wall surface 4a of the barrel 4.

The A-scale Shore hardness can be selected in the
above range depending on the capacity of the syringe 1.
For example, if the syringe 1 is of a small diameter and

has a nominal capacity ranging from 1 to 3 milliliters,

then it may be molded of a soft synthetic résin, and if



4a of the barrel 4 regardless of the creep. The gasket 6 is nolded of a
synthetic resin whose spring-loaded indenter hardness (A—sca?gﬁﬁﬂggg
har dness) -neasured by an A-scal e duroneter as specified by J 904
ranges from20 to 70 in order to allow the bendable portion 14 to bend
easily and also to be held in intimate contact with the inner wall

surface 4anaf dhha bl neli A orThe 1Ar8eakis aRReES HARIASSS aCABRRRage! ected in
the above range dépending on the Capacity of the syringe 1. For exanple,

i f the sydapgeity YadlyidgsFaldn dicawet eboand11hastarBOntnah QEpaa?ty
ranging from1 to 3 mlliliters, then it may be mol ded of a sof

synt het i c beesioldednad fi fa &a&dAH@nZﬁaélbheesynlnge 1 is of a large dianeter
and has a nomnal capacity ranging from30 to 100 mlliliters, then it
nmay be nol ded of Syritdvet gyntdmiris whesien A-SoatlieetShoree siansingses e sA- scal e
Shore hardness is in the above range include a thernoplastic el astoner
such as anp@h@sta@pé!ﬁerémg dmedudg pokherwpphasrast ehastomerpsgbst er

el ast oner, ol yam de el astonmer, a polyvinyl chloride elastonmer, or the
li ke, or §Pyﬁeﬁ@ wﬁﬁaaﬁéﬁeelﬁﬁse@?reSBRyOAypheﬁény§@9séﬁ@e5ddéd or the

ti ke. The pol ystyrene el astoner ne- but adi ene-styrene bl ock
copolynerpogyéﬁéﬁg Fi@ﬁF@W&r'sFyPBﬁXaHF EkeiﬁﬁBPWﬁEr,a polyvinyl

YT e e e eUL YL e S YEENEnD! 95keCOBY! KPELene -buradiene
rubber (SBR) with polystyrene added, or the Tike.

The polystyrene elastomer may be styrene-
butadiene-styrene block copolymer, styrene-isoprene-
styrene block copolymer, styrene-ethylene-butylene-
styrene block copolymer, styrene-ethylene:propylene-
styrene block copolymer, or the like.

The polyolefin elastomer may be a combination of
a hard segment such as polypropylene (PP), polyethylene
(PE), polystyrene (PS), acryronitrile-butadiene-styrene
copolymer (ABS), acryronitrile-styrene copolymer (AS),
polymethyl methacrylate (PMMA), polytetramethylene
terephthalate (PTMT), polyamide (PA), polycarbonate (PC),
or the like, and a soft segment such as isobutylene-
isoprene rubber (IIR), etylene-propylene-diene
terpolymer, polytranspentenamer (PTPR), natural rubber
(NR), butadiene rubber (BR), chloroprene rubber (CR),
styrene-butadiene rubber (SBR), ethylene-vinyl acetate
copolymer (EVA), alkylester acrylate-2-

chloroethylvinylether copolymer (ACM), chlorinated

- 10 -



styrene bl ock copolymner, or the |like. The polyolefin el astomer may be a
conbi nation of a hard segnent such as pol ypropyl ene (PP), polyethyl ene

(PE), polystyrene (PS), acryronitrile-butadi ene-styrene ggtxﬁg ‘ABS)

acryronitrile-styrene copolynmer (AS), polynethyl nethacryl
polytetranethylene terephthalate (PTNW), pol yanm de (PA), polycarbonate

(PO, é§§ % g oft. h as | SC but bﬁ%@ i soprene
rubber (I? ,ee% %ﬁ% rop Ie%% ﬁ|£% E%§ﬁ%ﬁ?ﬁ§? n's p&nt enaner
(PTPR), nggur gubber  (NR), butadi ene rubber (BR) chloroprene r ubber
(CR), styrene- %utadlene rubber (SBR), ethylene-vinyl acetate copolyner

EVA), al kyl ester r C I yhLet ymer (ACM,
ghloainateé 2 6 AB%?Zg%gy%ggﬁgtEg?gggh?¥ M?? Bé ?8Fgggg§gdlene rubber

(NBR), orpolﬁ@tmékanuibﬂbp@&yeééﬁélﬁh@@t%@Iyé%’ RS PRfyasder - pol yet her
mul ti bl ock copol ynmer, pol yester-polyester multiblock copolynmer, or the

| i ke. Thempbtjlaldcle cepobinee) dcRycie Pty anTiee gsd Meiniete mul ti bl ock
copol ymer, pol yam de-pol yester multiblock copolynmer, or the like. The
pol yvi nyl etdsoohete rehpsheneol yayi de-go bletited mclood® Iedk on of pol yneric
pol yvinyl chloride and plasticized polyvinyl chloride, a blended

conbi nat i e®PP@iymer, polyamide-polyester multiblock copolymer, or

the like.

- The polyvinyl chloride elastomer may be a blended
combination of polymeric polyvinyl chloride and
plasticized polyvinyl chloride, a blended combination of
partially crosslinked polyvinyl chloride and plasticized
polyvinyl chloride, polyvinyl chloride-elastomer alloy,
or the like.

The polyvinyl chloride-elastomer alloy may
includes, as a soft segment, partially crosslinked
nitrile-butadiene rubber, a polyurethane elastomer, a
polyester elastomer, or the like.

In the above embodiment, the gasket 6 has the
annular groove 13 defined in its surface remote from the
plunger 5 and positioned radially outwardly of the mount
base 10, and the bendable portion 14 positioned radially
outwardly of the annular groove 13.  However, the gasket
6 may be of any shape insofar as it has the bendable
portion 14 that is positioned radially outwardly of the
mount base 10 and operates as shown in FIGS. 3(a) and

3(b) when the plunger 5 is pulled and pushed.

- 11 -



partially crosslinked polyvinyl chloride and plasticized polyvinyl
chloride, polyvinyl chloride-elastomer alloy, or the |ike. The polyvinyl
chl oride-el astonmer alloy nmay includes, as a soft segnent, ieé Kué)é
crosslinked nitrile-butadi ene rubber, a pol yurethane el asto 004
pol yester elastoner, or the like. In the above enbodinent, the gasket 6

has the annul ar ve ,13 i_ned | urface r e fronlthe pl unger
%&ggﬁlﬁj 3u%fh Eﬁy gf 5 ﬁguﬁ?Sksgge%

5 and positioned ra twar 18f and the

bendabl e agfgéﬁgng EgééglBgaga%agfaé%%ypfﬁtmarQIy of the annul ar groove

13. However e of ape insofar as it has the

bendabl e portion ;—-%Gt hat(a)s sRRfst bogsgké?dlsah5¥lﬂ§t%’a£%¥sgf Ehe mount

base 10 and operates as shomm in Fl and en t e plunger 5

i s pull eddepgneasheditd Sukkr@08dmbt & rdh ahd ft?mtﬂfeﬂ(§)ar§cbow gaskets 6
of different shapes by way of exanple. FIG 4(a) shows a gasket 6 having

a recess Asvinefan@tametét sgesfacetiemotiee fdmdther PANGSs o  havi ng
a dianeter greater than the dianmeter of the nount base 10. The gasket 6
has a bendadtelportTha ddskespdskeas a dokmidlyl @ ybowribry 1of diwpsseadss 15.
FIG 4(b) shows a gasket 6 having a recess.16 de- flned inits surface

cl ose to ¥#eipllingentwardlly halitlge recess 15.

FIG. 4(b) shows a gasket 6 having‘a recess 16
defined in its surface close to the plunger 5 and having
a diameter greater than the diameter of the mount base
10. The mount base 10 is joined to the recess 16. The
gasket 6 has a bendable portion 14 disposed radially
outwardly of the recess 16.

FIG. 4(c) shows a gasket 6 having a recess 15
defined in its surface remote from the plunger 5 and
having a diameter greater than the diameter of the mount
base 10, and a recess 16 defined in its surface close to
the plunger 5 and having a diameter greater than the
diameter of the mount base 10. The mount base 10 is
disposed in and joined to the recess 16. The gasket 6
has a bendable portion 14 disposed radially outwardly of
the recesses 15, 16.

The gasket 6 may be joined to the mount base 10
of the plunger 5 by a thermal fusion process. In the
thermal fusion process, the gasket 6 and the mount base
10 are pressed together while being heated. According to

-the thermal fusion process, the gasket 6 is molded of a
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a dianmeter greater than the dianeter of the nount base 10. The nount base
10 is joined to the recess 16. The gasket 6 has a bendable portion 14

di sposed radially outwardly of the recess 16. FIG 4(c) shows a gasket 6
having a recess 15 defined in its surface remote fromthe P @ a6 ngnd
havi ng a dlaneter greater than the dianeter of the nount base 10, and a

recess 16 ggg |gesgﬁe§ﬁa£a8§ chggm%ﬁ%yn%%n $%€ eéa and havi ng a

di anet er Fhah I afet er %he nount base

10 is d':%QQé?@ah”of”Qhéoigi‘gﬂgéP éheséf&?ééd rthtehga;é&; 6 has a

bendabl e portion 14 di spo adi al | war d he recesses 15, 16.

The gaskeg ﬁtH@VlQerégiﬁgdlﬁélégéeanggtmQ@éfiéf% of Eﬁ@’#%l 5 by a
t her nmal fu3|on process. In the thermal fusion process, e gas et 6 and

the nount base 1@herenei@sscedusasa! bebcwh Qo?ebBGsQ§§§e@heACC0r ding to
the thermal fusion process, the gasket 6 is nolded of a 2 6 AUG 2004

synt heti cgaskén &hahdcehetheuntl bysdeld usietllé oclidye aratiesimg of the

pl unger 5, selected fromthe above synthetic resins indicated as

mat er i al shedteflewhhsklee @esThebedebeddwf usi on process for pressing the
gasket 6 and the nmount base 10 while they are being heated will be
descri bed bel ow. FiFsrstihehel phygeyes Dfohadyiympypehene f ofor

example, is manufactured according to a known injection
molding process. Then, as shown in FIG. 5(a), the
plunger 5 is set in a mold assembly of molds 2la, 21b.
The molds 21la, 21b jointly have a cavity 22 complementary
in shape to the plunger 5 and the gasket 6, and a pin-
point gate 23 positioned at the center of a surface of
the gasket 6 to be molded. The mold 21b has a runner 25
for interconnecting the pin-point gate 23 and an
injection molding machine 24 (see FIG. 5(c)).

As shown in FIG. 5(b), the molds 21a, 21b with
the plunger 5 set therein are closed. Then, as shown in
FIG. 5(c), the injection molding machine 24 is connected
to the runner 25 in the mold 21b, and injects a styrene
elastomer 26, for example, in a molten state into the
cavity 22. The gasket 6 is now thermally fused to the
plunger 5 with the heat and pressure produced when the
styrene elastomer 26 is injected, so that the plunger 5
and the gasket 6 can integrally be joined together.

In the thermal fusion process, the pre-molded

plunger 5 is set in the molds 21la, 21b. However, the
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exanple, is manufactured according to a known injection nolding process.
Then, as shown in FIG 5(a), the plunger 5is set in a nnldzgéagﬁgkg ff
nol ds 2l1a, 21b. The nolds 2l1a, 21b jointly have a cavity 22 “ ary
in shape to the plunger 5 and the gasket 6, and a pin- point gate 23
positioned at the center of a surface of the gasket 6 to be nol ded. The
nol d 21b has, a runner 25 for igéerconn ctiqg t he ﬁ%n- oi nt_ gate 23 and an
injectiongﬁﬁkaan BR¥hPRePEATOLEH NG (EhsT 98t M} EE 5(b), the
nol ds 2la glb2 ith the plunger 5 set therein are closed. Then, as shown
in FIG %%c), é injection nolding machine 24 is connected to the
runner 25 in the |.d and_ L0 ect yren e 6, ~fOr
exanple, in a nol?gﬁ g%%?gtiﬁt35 hgg 383P?§ Eg.g?ﬁekggégg?éggigonow

thermal | yofusgd bHouhber plypggrsgqy@ﬁgl&é@a{ﬁgu%{égﬁ)uﬁg@gﬁg produced when

the styrene elastoner 26 is injected, so t and the
gasket 6 s@Resivegbehdiingepiotasd. t opgetdes . sdvdme el fusion process,
the pre-nolded plunger 5 1s set in the nolds 2la, 21b. wever, the 2 6
AUG 2004 peskessH thy deskee- oohnedshansilihgsr setan ghecpl ds  21a, 21b.
The gasket 6 may be joined to the nount base 10 of the plunger 5 by a
sol vent wéisisobvedooess solaent ackhresowe dooddilngn pyaicess.td reddte sol vent
wel di n :

J other. In the adhesive bonding process, the gasket 6 and

the plunger 5 are bonded to each other with an adhesive.
If the gasket 6 are to be joined to the mount base 10 of
the plunger 5 by the solvent welding process or the
adhesive bonding process, then the gasket 6 may be molded
of any synthetic resins insofar as they exhibit
adhesiveness to the material of the plunger 5 with an

adhesive, an organic solvent, or the like.

Industrial applicability:
The present invention can be utilized to
manufacture disposable syringe for use as a medical

instrument.
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process, the gasket 6 and the plunger 5 are partly dissolved by a sol vent
common, and then joined to each other. In the adhesive bondi ng process,
the gasket 6 and the plunger 5 are bonded to each other with an adhesi ve.
If the gasket 6 are to be joined to the nount base 10 of theZBI unger 5 by
t he sol vent wel ding process or the adhesive bondi ng process, hA tﬂm?
gasket 6 may be nol ded of any %ﬁﬁéh tic resins insofar as they exhibi
adhesi veness to the material of §FuﬁbéFM§ with an adhesive, an
organi c solvent, or the like. Industrial applicability: The present
invention can be utilized to nmanufacture disposable syringe for use as a

medi cal instrunegqt., 25}@% &%%é%gg{%eg\[: gIQIeIYSfJogAg@(JIrnitqgl r%%”pri sing a

i b
barrel for nounting an” injection nee heréon an plrun Wth a

gasket | D6k 16n andddl ENchd RS L0ndN FRlthd N J it B sldding  cont act

with an inner wall surface of the barrel’, said gasket being of substantial

pl at e- shapeined t&Nd it fp Séhle sefase dlernaofa bel Nt b ed sifqce having
a convex-shaped arc rising in the direction of the inner wall surface of
t he barr etomtrabtextitidi g bhoag el Bxderf e eoff ithe Padhe pl unger, and

being held in intimate contact with the inner wall surface of the barrel
at’ a said gasket being of substantial plate-shape, an

entire side surface thereof being a curved surface having
a convex-shaped arc rising in the direction of the inner
wall surface of the barrel and extending along an axis
direction of the plunger, and being held in intimate
contact with the inner wall surface of the barrel at a
portion of the curved surface thereof, |

said gasket being joined to a mount base disposed
on a tip end of the plunger and smaller in diameter than
the tip end of the plunger with a gap left to be bendable
toward the tip end of the plunger,

said gasket having an annular groove defined in a
surface thereof remote from said plunger and larger in
diameter than said mount base,

said gasket having a bendable portion in a portion
thereof disposed radially outwardly of said annular
groove, which bends about a bottom of‘said annular groove
toward an axis of the plunger radially outwardly of said
mount base when the gasket is held in intimate contact
with an inner wall surface of the barrel and slides

toward a tip end of the barrel,
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portion of the curved surface thereof, said gasket being joined to a nount
base disposed on a tip end of the plunger and smaller in dianeter than
the tip end of the plunger with a gap left to be bendable t@ﬁhﬁﬂﬁtﬂmhtip
end of the plunger, said gasket having an annular groove defined in a
surface thereof renmote fromsaid plunger and |larger in dianeter than said
nount base, sai j le portion in ortion thereof

di sposed radi al ?/9%31?%?%?#gﬁog‘é?%gg%%h?%r&%nﬁeo&]ovée? b al&cha bends about a

bot t om of 498 n8ANKL Bhe 8 OHE L) OVGH oA 25 Saifudle ploerad@dlal 1y

outwardly of sard nount base en the gasket is n Intimate contact

Wi th an igpescet! ssuafacevel sherbadredidndsdides ciaved degdii® end of
the barrel, "2 6 AUG 2004 sai d bendabl e portion being forned so that a

di stance betoeenatlite bof t 981 @f ceaved agumit 86 gr oove and a crest of said
curved surface being snmaller than a radius of curvature of said curved
surface. 2. A syrikng@ ageandengctordiagntd, chhemeln shedeigaskedl i s nade
of a synthetic resin having an A-scale Shore hardness in the range from
20 to 70.93skeét sysimade aetor déymthet ot ares ) heheired rersadi-tbecadmt hetic resin
conprises one selected fromthe group consisting of a polystyrene

el ast onerShareongeiesess in the range from 20 to 70.

3. A gyringe according to claim 2, wherein said
synthetic resin comprises one selected from the group
consisting of a polystyrene elastomer, a polyolefin
elastomer, a polyester elastomer, a polyamide elastomer,
a polyvinyl chloride elastomer, and styrene-butadiene

rubber with polystyrene added.
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el ast oner

ABSTRACT There is provided a syringe having a gasket held

a polyester elastoner, a polyam de el astoner, a polyvinyl
chl oride el astoner, and styrene-butadi ene rubber with polystyrene added.

intimate contact with an inner wall surface of a barrel gpg qggh@
overall length. A gasket 6 is joined to a nount base 10 & pgg

end of a plunger 5 and having a bsgg%gbg portion 14 which bends toward
r

an axis of the plunger 5 radially ou
is joined to the nmount base

gasket 6
bendabl e

gasket 6 slides tomgssk ans k{ﬂ&pﬂdéw aﬂ%%&ljﬁlg% h%rﬁf%k?easrkgenégglegfade

synt hetic resin having an

in excell ent

ed in
atip

y of the nount base 10. The
10 with a gap left for allow ng the

portion 14 to bend toward the tip end of the plunger 5 when the

cal e Shore ardness I t

of a

om?20 to

70. The gaskexcélleataingrieare t6ndabingdtrhhgnei Aneadyahhysavieyard y of

t he nount

base 10, and the bendabl e portion 14 conprises a portion

t he gaskevf6adbsprsédanddisablryeastivandbyeobllhtengtBOvVes gasket 6

is joined to a mount base 10 disposed on a tip end of a
plunger 5 and having a bendable portion 14 which bends
toward an axis of the plunger S5 radially outwardly of the
mount base 10. The gasket 6 is joined to the mount base
10 with a gap left for allowing the bendable portion 14
to bend toward the tip end of the plunger 5 when the
gaéket 6 slides toward an injection needle 2. The gasket
6 is made of a synthetic resin having an A-scale Shore
hardness in the range from 20 to 70. The gasket 6 has a
groove 16 defined therein radially outwardly of the mount
base 10, and the bendable portion 14 comprises a portion
of the gasket 6 disposed radially outwardly of the

groove.
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