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_*159159* SPECI FI CATION | NEJECTOR Technical field: The present invention
relates to an injector made of synthetic resin. Background art: There has
her et of ore been known an injector 31 of synthetic resin, FI G
6 of the acconpanying draw ngs, as a di sposable injectorlmmmmwwmmwmmu The
in- jector 31 conprises a barrel 4 of synthetic resin having g,lder taper
fitting 3 for nounting an injectlon needle 2 thereon, and a plungpr 5 of
synthetic resin having on its tip end a asket 32 held in intimte sliding

t 32’includes a slid- ing ridge 35 positioned radially outwardly

I gned
Technical field:

The present invention relates to an injector made

of synthetic resin.

Background art:

There has heretofore been known an injector 31 of
synthetic resin, as shown in FIG. 6 of the accompanying
drawings, as a disposable injector, for example. The in-
jector 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 slid-
ing ridge 35 positioned radially outwardly of and aligned
with the crown-shaped projection 34, and is made of an
elastic synthetic resin so that the gasket 34 can be held

in intimate sliding contact with the inner wall surface 4a



with the crown-shaped projection 34, and is made of an elastic synthetic
resin so that the gasket 34 can be held in intimate sliding contact with
the inner wall surface 4a 1 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 tine, since the gasket 32 is se- curely |ocked on the
flange 33, the gasket 32 is prevented from being detached fromthe
crown-shaped projection 34 un- der the negative pressure. The conventi onal
i nj ector Xf stimvbarred G. 6When d sediginegésudrawn t imto tthe dvaxrzdl | engt h
of the injector 31 is |large because of the projection 34 that is
construct -4 ecthe phungan 5 He gadded 22 fdeymlopi agnegat bR dRrRRULE po-
sition. The gasket 32 fitted over the projection 34 is made of a materi al
whi ch is dif féieRagiedm4 he AtatdiSatise, FRABCHr BhecIrPLB432 THerFvre, the
gasket 32 and the pro-_jection 34 need to be prepared separately and then
Sonbi ned FHERIRCYORRSS el 18098 P tBeobRE KL  Hoht | RFEVATted
thereforengaooﬁgept of th esent invention . to grovide an in'fctor whi ch
i s short enet®T PHRE 93 F o0 heareyrrhaBe nﬁﬁ%?%‘é’i’cﬁ’édé. AHbt her

obj ect of the present_ ..nvention is to provide an injector which has a
gasket hel ¥ s 93nyve pressure. J

The conventional injector 31 shown in FIG. 6 is
disadvantageous in that the overall length of the injector
31 is large because of the projection 34 that is construct-
ed to prevent the gasket 32 from being dislodged out of po-
sition. 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 pro-
jection 34 need to be prepared separately and then combined

together subsegquently.

Disclosure of the invention:

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

Another object of the present invention is to
provide an injector 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 pro-
posed an injector having a gasket joined, as by thermal fu-
sion or the like, to a tip end of a plunger made of a ther-

moplastic synthetic resin, the gasket being made of a syn-



intimate contact with an inner wall surface of a barrel. To achieve the
above objects, there may be pro- posed an injector having a gasket joined,
as by thermal fu- sion or the like, to a tip end of a plunger nmade of a
ther- noplastic synthetic resin, the gasket being nmade of a syn 2 thetic
resin, such as a thernoplastic elastonmer, which can be held in excellent
intimate contact with an inner wall surface of a barrel. However, when one
reglon of the syn- thetic resin remains to be kef in intimte contact with
t he i nner wWeeticuwdsigy cuathaspar tberaeplagtionglastemer ofwhie¢hecaturi ng
storage or the like, the region suffers creep, and its intinate contact
with the ibPmehel@din qraeldens: inkdmager centagt y withean IRRYF WKL to t he

pr esent |nven£|on t here is_ provided an h hector gﬁrlgé a barrel for
mount i ng afNTife@t dh Radd@le tﬂ@W&UﬁranH 8 pPHﬁgE?g RO KT oi ned

toatipe d t hereof, and hel d in b ontact__w . th .an inner

wal | surfa Yﬂ‘ t%%sﬂhﬁeé‘falqsné: eF‘Hgln}"Eﬁ%ﬁgﬁ ?%méa%u"ﬁltttbase .
mount ed on, e, Ll o %hlofsut cepl 21956 B TRbbEL LrdidTRielod Tp Lhe ti P

end of thet plunger |ng ] Ol t0 a noun on a

L:gnggg Of%e géﬂket aV|ng ghglﬂlﬁbggﬁﬁgarmﬂ?gﬂ %Eﬁ%%*?dﬁg%ﬁ ;ntgils
of the plupggrif8di@inate contact with the inner wall surface of the
barrel is reduced.

According to the present invention, there is
provided an injector 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
joined to a mount base mounted on the tip end of the
plunger and smaller in diameter than the tip end of the
plunger, 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, the gasket having a bendable
portion which bends toward an axis of the plunger radially
outwardly of the mount base when the gasket is held in in-
timate contact with an inner wall surface of the barrel and
slides toward a tip end of the barrel, the gasket being
joined to the mount base with a gap left for allowing the
bendable portion to bend toward the tip end of the plunger.

With the injector according to the present inven-
tion, since the gasket may be joined to the tip end of the

plunger, but does not need to be held in engagement with




~outwardly of the nount base when the gasket is held in in- timte contact
with an inner wall surface of the barrel and slides toward a tip end of
the barrel, the gasket being joined to the nount base with a gap left for
allowing the bendable portion to bend toward the tip end of the plunger.
Wth the injector according to the present inven- tion, since the gasket
may be joined to the tip end of the plunger, but does not need to be held
in engagenent with 3 the tip end of the plunger, the injector can be

short ened the wierend ofetdiehplungkry hthenidieetoncedh v Fhartenedr esent
i-nven- tion, the gasket is held at its bendable portion in inti- mate
contact with e¥Rrdldndengdh. surface of the barrel. Wen the plunger is
noved al ong the inner wall surface of the barrel, the bendahl e portion

bends toward the a¥i§hoFheHRIGFAGACCHNG itatih? PRREF e SPlRger
oLides LOUBLgh iR B po el aE2EE phRafbeS bRt R TR TS,
DR vl {8 AN IR, o Syl R SR aShl dESA B TE L1 e of
o o ARG R R 1kl BN gRRey T IRt Etad 4o oo
di ameter t{gd ${¥rel, 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 injector, the bend-

able 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.

The gasket is joined to the mount 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 allowing the
bendable portion to bend toward the tip end of the plunger.
Therefore, the bendable portion can bend into a space de-
fined radially outwardly of the mount base toward the tip
end of the plunger.

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 suf-
fers creep during storage, it is held in excellent intimate

contact with the inner wall surface of the barrel without

being affected by the creep.



.tip end of the plunger, with a gap left for allowing the bendable portion
to bend toward the tip end of the plunger. Therefore, the bendable portion
can bend into a space de- fined radially outwardly of the nount base toward
the tip end of the plunger. As a result, the gasket is held at its portion
different froma usual portion in intimate contact with the inner wall
surface of the barrel. Even if the gasket suf- fers creep during storage,

it is held in excellent intimate contact with the inner wall surface of
the barrel without InberAgrateekeen Hie thrndakde, Porbienodde Antd™ELY t he
bendabl e portion in intimate contact with the_ inner wall_surface of the

barrel andC@RrFfF W%ﬁ?tﬁﬂﬁkﬂHQ§rp&P@ﬂoﬁ“FSaF%sﬁgth§h9?5¥?1t%Pqrﬂ#%ﬁﬁbative
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an A-scale Shore hardness in the range from 20 to 70. 1If

the A-scale Shore hardness were less than 20, then the gas-

ket would be liable to suffer creep and might not be held

in sufficient intimate contact with the inner wall surface

of the barrel. If the A-scale Shore hardness were in ex-

cess of 70, the flexibility of the bendable portion would

be so reduced that it would be difficult for the bendable

portion to bend in response to the negative pressure devel-

oped when the medicine is drawn or being pressed when the

medicine is injected.

In the injector according to the present inven-~

tion, the gasket has an annular groove defined in a surface

thereof remote from the plunger and disposed radially out-

wardly of the mount base, the bendable 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:



~portion to bend in response to the negative pressure devel - oped when the
medi cine is drawn or being pressed when the nedicine is injected. In the
i njector according to the present inven- tion, the gasket has an annul ar
groove defined in a surface thereof renote fromthe plunger and di sposed
radially out- wardly of the nmount base, the bendable portion conprising a
portion of the gasket disposed radially outwardly of the annular groove,
wher eby the bendabl e portion can bend about _a bottom of the annul ar
groove. Wth this &lfucluig, ataeosgaseeticnibigianehamdniecsertion to
bend easily. Brief description of the drawings: 5 FIG 1 is a

cr oss- sect #PRTdiABFD AR LRGeS °§cGBPdPHQSFBtahn%ﬂ%BH?%EntF¥ﬁ t he

present inyeption. FI G i s an enlar cross-section w of a gasket
of the infet® Al <HHAFY l94393rseﬁl g(&}egnﬂ B?b?aﬁﬁ%tc?g €secti onal

opor at es.  FREESHHT ot it oy " B 208 B ST BB B eot or s
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t hrough 5 are cross-sectional views show n manufac- turing

3PGQPL$C;O %ﬁggﬁglona1#ﬁﬁiﬁgpqp§ﬁﬁkat@§entFgas tha)Gthfo@gﬁrQ§§,sectlona
are cross-sectional views of injectors according to other
embodiments of the present invention. FIGS. 5(a) through
5(c) are cross-sectional views showing a method of manufac-
turing an injector according to the present invention.

FIG. 6 is a cross-sectional view of a conventional injec-

tor.

Best mode for carrying out the invention:

Embodiments of the present invention will herein-
after be described in detail with reference to the draw-
ings.

As shown in FIG. 1, an injector 1 according to an
embodiment of the present invention 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 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



.Best node for carrying out the invention: Enbodinents of the present

i nvention wll herein- after be described in detail with reference to the
draw ings. As shown in FIG 1. an injector | according to an enbodi nent
of the present invention conprises a barrel 4 of synthetic resin having a
| uer taper fitting 3 for nmounting 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 pl unge€oBoiymemdconithe shikkehetfior exempleuchThe PHBRYSE y? PR~

pol yol efin, polyester, polyanide,7pol vinyl . chloride, polycarbonate,

acryl oni t r PF&Se8t adPehe-2f \Rles @opﬁlbyﬁQF‘PlBPdt BB i RE,lsg%Fo%'%arrpl e. The

pl unger 5 com prises air of plates . 7a, 7b conhined in a crisscross
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held in iegiaﬁighceﬂéaggsﬁggrkt{gajdyyga.malI surface 4a of the bar-

As shown at an enlarged scale in FIG. 2, the gas-
ket 6 is substantially in the form of a disk having a lat-
erally outwardly projecting curved side surface 11 held in
intimate contact with the inner wall surface 4a of the bar-
rel 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 base 10. The gasket
6 has a bendable portion 14 positioned radially outwardly
of the annular groove 13.

The bendable portion 14 can bend toward the axis
of the plunger 5 about the bottom 13a of the annular groove
13 when the gasket 6 slides along the inner wall surface 4a
of the barrel 4. The bendable portion 14 is constructed
such that the distance R, between the bottom 13a of the an-
nular 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



.rel 4.  The gasket 6 has an annul ar groove 13 defined in
fromthe plunger 5 and having a di aneter

Its surface renote
greater than the dianeter of the

nount base 10. The gasket 6 has a bendabl e portion 14 positioned radially

outwardly

_ of the annul ar groove 13. The bendabl e portion 14 can bend
toward the axis of the plunger 5 about the bottom 13a of the annul ar

groove 13 when the gasket 6 slides along the inner wall surface 4a
The bendabl e portion 14 is constructed such that the distance Rl
bet ween t hBI®ot3 o [ 30 nefgatigeapresguze §sodovelopedoin Hehe kasred of the

barrel 4.

curved side surface
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11 is snmaller than the radius R2 of curvature of the
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When the plunger 5 is pushed to inject the medi-
cine from the barrel 4 into a patient in the direction in-
dicated by the arrow in FIG. 3(b), since a positive pres-
sure 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 base 10 in spaced rela-
tion to the flange 9, the bendable portion 14 can bend into
a space defined radially outwardly of the mount base 10.

As a result, a portion of the curved side surface 11 that
is remoter from the plunger 5 than the crest P is held in
intimate contact with the inner wall surface 4a of the bar-
rel 4.

The crest P of the curved side surface 11 is usu-
ally 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 sur-
face 4a of the barrel 4. Therefore, even if the gasket 6

is suffering creep, the gasket 6 is held in excellent inti-



.cine fromthe barrel 4 into a patient in the direction in- dicated by the
arrow in FIG 3(b), since a positive pres- sure is applied to the gasket 6,
t he bendabl e portion 14 bends toward the plunger 5. At this tine, because
the nmount base 10 is smaller in dianeter than the flange 9 and the gasket
6 is joined to the nmount base 10 in spaced rela- tion to the flange 9, the
bendabl e portion 14 can bend into a space defined radially outwardly of

t he mount base 10. As a result, a portion of the curved side surface 11
that is rreaoe eroritamh twisdhpltivegdnnert wahlt Aerfaest4® % thead doarrel ki mat e
contact with the inner wall surface 4a of the bar- rel 4. The crest P of

t he curvedregaedlessd afe the ioregpu- ally held in intimate contact with the

i nner wall surface 4a of the barrel 4. However, when the gasket 6 slides
al ong the inner walfhesgapket Gaisfmeliednf a4 synthefdct ireslnoWhege curved
side surface 11 other than the crest, Pis held_ in intinmate_sliding contact
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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 injector 1.
For example, if the injector 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 resin, and if the
injector 1 is of a large diameter and has a nominal capac-
ity ranging from 30 to 100 milliliters, then it may be
molded of a hard synthetic resin.
Synthetic resins whose A-scale Shore hardness is
in the above range include a thermoplastic elastomer such
as a polystyrene elastomer, a polyolefin elastomer, a poly-
ester elastomer, a polyamide elastomer, a polyvinyl chlo-
ride elastomer, or the like, or styrene-butadiene rubber
(SBR) with polystyrene added, or the like.
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 copoly-

mer, or the like.



.measured by an A-scal e duroneter as specified by JI'S K6301 ranges from 20
to 70 in order to allow the bendable portion 14 to bend easily and also to
be held in intimte contact wth the inner wall surface 4a of the barrel

4. The A-scal e Shore hardness can be selected in the above range dependi ng
on the capacity of the injector 1. For exanple, if the injector 1 is of a
smal | diameter and has a nom nal capacity ranging from1l to 3 mlliliters,
then it may be nol ded of a soft synthetic resin, and if the injector 1 is
of a large d|anete?hanﬁoﬁﬁglafhbn?hé?t%@ﬁ%mﬂayt@ﬁr%uﬁﬁWR}ﬂﬁﬁ%@PBGfté 100
mlliliters, then it m ed of hard_synthetic resin. aégthetlc
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pol yolefin'e tion o
and a soft segment such as isobutylene-isoprene rubber
(IIR), etylene-propylene-diene terpolymer, polytranspen-
tenamer (PTPR), natural rubber (NR), butadiene rubber (BR),
chloroprene rubber (CR), styrene-butadiene rubber (SBR),
ethylene~-vinyl acetate copolymer (EVA), alkylester acry-
late-2-chloroethylvinylether copolymer (ACM), chlorinated
polyethylene (CPE), nitrile-butadiene rubber (NBR), or the
like.

The polyester elastomer may be polyester-polyether
multiblock copolymer, polyester-polyester multiblock co-
polymer, or the like. The polyamide elastomer may be poly-
amide-polyether multiblock copolymer, 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 in-

cludes, as a soft segment, partially crosslinked nitrile-

- 10 -



.hard segnent such as pol ypropyl ene (PP), polyethylene (PE), polystyrene
(PS), acryronitrile-butadi ene-styrene copolynmer (ABS),
acryronitrile-styrene copolynmer (AS), polynethyl nethacrylate (PMVA),

pol yt etranet hyl ene terephthalate (PTMI), polyam de (PA), polycarbonate
(PO, or the like, and a soft segnent such as isobutyl ene-isoprene rubber
(IR, etylene-propyl ene-di ene terpolyner, polytranspen- tenaner (PTPR)
natural rubber (UR), butadiene rubber (BR), chloroprene rubber (CR),

st yr ene- bubatadirne upthher ,SEBRpolyarefhane- elAGLOBEE: a2 cPGLRITEREr (EVA),

al kyl ester acry- |ate-2-chl qroethyl vinyl ether copolyner (ACM, chlorinated
polyethyle%%a%%§$5¥rrﬂﬁrﬁhQ}lﬂﬁﬁadiene rubber (NBR), or the like. The

Dol Yest o - pol yes! ePnehe: BPBER SBOSRURSRLr  tlin GaRRY e hapnETBorPan de
ol oSt ot BRYsPe ol ISR Al gckofope Mis e
Chl ot e ChETAINE! T ol et TSy bR LR Lol 1
oLy ! BEPOSES T O YO mrn phSsiSIRRLIY
gm)g;: ?ﬁ[( gg@ﬁflﬁ@i{% ab# OphdBhriurarClgidRve 33,2 HEBlEvELYNERE . gRSKEL 36 | Y
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.
FIGS. 4(a) through 4(c) show gaskets 6 of differ-
ent shapes by way of example.
FIG. 4(a) shows a gasket 6 having a recess 15 de-
fined in its surface remote from the plunger 5 and having a
diameter greater than the diameter of the mount base 10.
The gasket 6 has a bendable portion 14 disposed radially
outwardly of the recess 15.
FIG. 4(b) shows a gasket 6 having a recess 16 de-
fined 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 de-

fined in its surface remote from the plunger 5 and having a

diameter greater than the diameter of the mount base 10,

- 11 -



.but adi ene rubber, a pol yurethane el astoner, a polyester elastoner, or the
like. In the above enbodi nent, the gasket 6 has the an- nul ar groove 13
defined in its surface renote fromthe plunger 5 and positioned radially
outwardly of the nmount base 10, and the bendabl e portion 14 positioned
radially outwardly of the annul ar 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 nount base 10 and operates as shown in FIGS.

3(a) and 3@&nd atxeecesm leldefjaeds ins iygl sugfane plededto FHims prgex hr ough
4(c) show gaskets 6, of differ- ent shapes by way of  exanple. FIG 4(a)
shows a ga3kaRdehapinhq diameder gregsers thag F%eigéa@ﬁF?ﬁc%frﬁm%te from

the plunger 5 and having a.  dianmeter greater, than the dlanet&r,of Hye nmount
i

base 10, MR 1 nadne SO haSe00; 65 43SHPSRASLA And iP1Te
t 1 . FIG 4 k havi 16
de- fi neﬁh?ﬂ FE% LSFaSR I8 038 gaskets poliaer a2Ba G te At fof 1E2TSr
t t 1 i Iy t.h t b . h b 10
O e 1 o habOed LT ol N b 338 Hloeadls TRIM 62T 10 L sed
radial ly outwardlygf, the tegess 1fe FLGed(£d ShOMo@hOasiel 16 having a

recess 15 de-
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 syn-
thetic resin that can thermally be fused to the material of
the plunger 5, selected from the above synthetic resins in-
dicated as materials of the gasket 6.

The thermal fusion process for pressing the gasket
6 and the mount base 10 while they are being heated will be
described below.

First, the plunger 5 of polypropylene, for exam-
ple, 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 posi-
tioned 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)).
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fined in its surface renote fromthe plunger 5 and having a dianeter
greater than the dianeter of the nount base 10, and a recess 16 defined in
its surface close to the plunger 5 and having a dianmeter greater than the
di aneter of the nount base 10. The nount base 10 is disposed in and joi ned
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 nount
base 10 of the plunger 5 by a thermal fusion process. In the thermnal
"fusion process, tha@sgsskwn énaR8Gi ha(lrburtheasald 2o 23leyish ttbget her
whi | e bei ng_heated. According to the_thermal fusion process, the gasket 6
i s nol ded BHuRgey S geferthenadd frenhgdosgd -t hERARY | §S beheWR et tBIG he
“material of trmaégunger 5, select,ed from,t he above sxnthetic resins in-

di cated as>h@l erthf stibiedhoyRNlding MrAR1PReLAal St GRRBACTHRDCER sEher
bressing LeaBeRkel o 0N A AT BR0Sadoll hpkiBtnar ey el e o0
B shown RS Fi 0% kST T R et 8t s A RO, R AL o ao
eha P10 JHEgP! A5 i Rk hpE Bo288 indEr o Rl A kLY 1 1
tioned at poge Coh Shr&sdrs Yo whBs ¥RekEtyPeh8 Bfastomer 26 is
injected, so that the plunger 5 and the gasket 6 can inte-
grally be joined together.

In the thermal fusion process, the pre-molded
plunger 5 is set in the molds 2la, 21b. However, the gas-
ket 6 may be pre-molded, and then set on the molds 21la,
21Db.

The gasket 6 may be joined to the mount base 10 of
the plunger 5 by a solvent welding process or an adhesive
bonding process. In the solvent welding process, the gas-
ket 6 and the plunger 5 are partly dissolved by a solvent
common, and then joined to each 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:
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.mol ded. The nold 21b has a runner 25 for interconnecting the pin-point
gate 23 and an injection nolding machine 24 (see FIG 5(c)). As shown in
FIG 5(b), the nolds 2l1a, 21b with the plunger 5 set therein are closed.
Then, as shown in FIG 5(c), the injection nolding machine 24 is connected
to the runner 25 in the nold 21b, and injects a styrene el astoner 26, for
exanple, in a nolten state into the cavity 22. The gasket 6 is now
thermal ly fused to the plunger 5 with the heat and pressure produced when
the styrene el ast o#Be pgesenti inwenteion sgan the utid ineghder mengfacrhe gasket
6 can inte- grally be joined together. In the thermal fusion process, the
pr e- mol dedtupe diposable dayjeatomse fRg ygerag, aongdicphelRytIumNyas- ket 6
may be pre-nolded, and then set on the nolds 2la, 21b. The gasket 6 may be
joined to the nmount base 10 of the plunger 5 by a sol vent wel di ng process
or an adhesive bonding process. In the solvent wel ding process, the gas-
ket 6 and the plunger 5 are partly dissolved by a solvent comon, and then
joined to each 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 nount base 10 of the plunger 5 by the sol vent
wel di ng process or the adhesive bondi ng process, then the
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.gasket- 6 may be nol ded of any synthetic resins insofar as they exhibit
adhesi veness to the material of the plunger 5 wth an adhesive, an organic
solvent, or the like. Industrial applicability: The present invention can
be utilized to manufac- ture disposable injectors for use as a nedi cal

i nstrument. SCOPE OF CLAIMS 1. An injector conprising a barrel for nounting
an injection needle thereon and a plunger with a gasket joined to a tip
end thereof and held in intimate sliding contact wth an inner wall
surface of the barrel, said gask&ORFEeOFg CLAdMBed to a nount base nounted on
t-he tip end of the plunger and smaller in dianeter than the tip end of the
pl unger, said gasket being joined to a nount base disposed on a tip end of

gasket having a bondaBle IFABPEPBRCRPERS LS REERT LAY BARBRY RS bl unger
radially outwardly of I d ount base when the gasket is held.in in-
timte contBe¥C ‘i“ﬁ PG rher e épgigflgfeﬁe thral g%\ﬁgeéswjd'é%gt owar d
2 D o B A e et I et 0 gk B BB, BB
el "Ik A TLAECKL S e 1) ety WSS QaTRE g
from 20 toj4fned to a mount base mounted on the tip end of the

plunger and smaller in diameter than the tip end of the

plunger, 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, said gasket having a bendable

portion which bends toward an axis of the plunger radially

outwardly of said mount base when the gasket is held in in-

timate contact with an inner wall surface of the barrel and

slides toward a tip end of the barrel, said gasket being

joined to said mount base with a gap left for allowing the

bendable portion to bend toward the tip end of the plunger.

2. An injector according to claim 1, wherein said
gasket is made of a synthetic resin having an A-scale Shore
hardness in the range from 20 to 70.

3. An injector according to claim 2, wherein said
synthetic resin comprises one selected from the group con-
sisting of a polystyrene elastomer, a polyolefin elastomer,

a polyester elastomer, a polyamide elastomer, a polyvinyl

chloride elastomer, and styrene-butadiene rubber with poly-

styrene added.
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.3. An injector according to claim2, wherein said synthetic resin

conpri ses one selected fromthe group con- sisting of a polystyrene

el astonmer, a polyolefin elastoner, a polyester elastoner, a pol yam de

el astoner, a polyvinyl chloride elastoner, and styrene-butadi ene rubber
W th poly- styrene added. 4. An injector according to any one of clains 1
through 3, wherein said gasket has an annular groove defin- ed in a surface
t hereof renote fromsaid plunger and dis- posed radially outwardly of said
mount base, said bdndaml dnjpotproaccongingite anypone ®f efladamsd lgasket

di sposed ra- dially outwardly of said annul ar groove, whereby said bend-
abl e portiEhr@&ﬁhbindWQ&ﬁﬁanfQﬁﬁt§§ﬂK§¢ sasdaananhutarggeenee defigr

i njector according to claim4, wherein said bendable portion has a curved
surface hePd R #n¥RFEAGe dirrackcrepate £xom sadf RAPRICEHr#8Ldb¥-said

b |, d the _dist bet t bat.t f id I d
crest of SEPRCRUFILALHY roRera gl aRlah Bugt, Bapds 5720 oPOERIS of sai

whr ain- saPAtgaeR MR L BSHIH 2 SRaA baBRErchi R B Pa 2ot o 1rom

sai d pl ungge 59 #ﬁ%@gf%%#%6¥5§agﬁﬂéﬂﬁﬁﬁi §3?5§F”DHHE59§23?%f§;QeE ndabl e

portion conpris- I'on of sal d gas dpose outwardly
of able portion can bend about a bottom of said annular
groove.

5. An injector according to claim 4, wherein said
bendable portion has a curved surface held in intimate con-
tact with the inner wall surface of said barrel, and the
distance between the bottom of said annular groove and a
crest of said curved surface is smaller than a radius of
curvature of said curved surface.

6. An injector according to any one of claims 1
through 3, wherein said gasket has a recess defined in a
surface thereof remote from said plunger and larger in dia-
meter than said mount base, said bendable portion compris-
ing a portion of said gasket disposed radially outwardly of
said recess.

7. An injector according to any one of claims 1
through 3, wherein said gasket has a recess defined in a
surface thereof close to said plunger and larger in diame-
ter than said mount base, said bendable portion comprising
a portion of said gasket disposed radially outwardly of

said recess, said mount base being joined to said recess.
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.sai d recess. 7. An injector according to any one of claims 1 through 3,
wherei n said gasket has a recess defined in a surface thereof close to
said plunger and larger in diane- ter than said nmount base, said bendabl e
portion conprising a portion of said gasket disposed radially outwardly of
said recess, said nmount base being joined to said recess. 8. An injector
according to any one of clainms 1 through 3, wherein said gasket has a
first recess defined in a surface thereof renote from said plunger and
larger in dianetes. .t hanisdpatabuatcoeding &Rl ank aeh@fr edadasddfined in a
surface thereof close to said plunger and larger in dianmeter _than said
mount basethE@ugh pdndidiR ke b 2316 J88ketp PASi ﬁgfbrﬁ‘ér%?%?ﬁ%fd%%m)e‘basket

di sposed radi al | ut - rdly of said first and second recesses, said nount
base bei nRjdi FEELICF SHIF Fefote; £xom said plunger and larger in

diameter than said mount base, and a second recess defined
in a surface thereof close to said plunger and larger in
diameter than said mount base, said bendable portion com-
prising a portion of said gasket disposed radially out-
wardly of said first and second recesses, said mount base

being joined to said second recess.
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