2 6 AUG 2004. SPECI Fl CATI ON SYRI NGE Technical field: The present invention
‘relates to a syringe made of synthetic resin. Background There has
her et of ore been known a syringe 31 of synthetic resin, gﬁiﬁ%ﬁh 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 mall 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 ghriemeint iimveationdireg acest aet awsyfihbe mader wall 2 6
AUG 2004 surface 4a of the barrel 4. Wien a nedicine is drawn into the
barrel 4,ofheypthagée Besinpulled to develop a.

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 reéin so that the gasket 34 can

be held in intimate sliding contact with the inner wall



negative pressure in the barrel 4. At this time, since the gasket 32 is
securely |l ocked on the flange 33, the gasket 32 is prevented from being
detached fromthe crown-shaped projection 34 under the negz{t ‘Q{qzrzﬁaﬂaure
The conventional syringe 31 shown in FIG 6 is disadvantageous

the overall length of the syringe 31- is large because of the projection
34 t hat ig onstructg t% greve the asket 3 fronlbelgg di sl odged out
of positiBRTTThe §askEt T35 PPEEEYH bver” a JPSTECt POt 349 Pade of a

terial pt h I h t 34.
qﬁesg;grewﬁtﬁethé géi%gé én%ﬂ% éiﬁng?ga%er A H%%de Qé eg?éggred
separ atelueﬁaellwe re0EbLoednt oget Bery ybﬁeqws@twls%ﬁéosym gf the

i nvention I'S t erefore an o ject 0 e present. invention to provide

a syringecmbi ghskst shor i§n§QchBe1%VF6é‘ﬂ<éd| SOt Re apth 630 £ASi { e be
manuf act ured. Anot her object of the present invention is to provi de a

syringe whaskebas2aigagketehetd fhoexselhgndetadiiedetfokotia@ct with an
inner wall surface of a barrel. To achieve the above objects, there may be

proposed arsynisgepddvpng]jacgasked 4 | mnded, tlas ygdtiveabredaisieon or the
like, to atip end of a plunger made of a thernoplastic synthetic resin,
the gasket being fheeconvan2ienAlGs2o0agsyathehownr ési AIGsu6hias a
thermopl astic el astoner, which can be held in excellent intimte contact

with an | #herdvepladeows ate Bhak Bae reverabhelengtiveh Wie Fwginge of

—

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



the synthetic resin remains to be kept in intimate contact wth the inner
wal | surface of the barrel over a |ong period of tinme duriihp a‘lgmﬁe or
the like, the region suffers creep, and its intimate contac

inner wall surface of the barrel is reduced. According to the present
invention t here is provi ded an syringe conprising a barrel for nounting

nd ther o8 TRATRGI §oFATT nBl it 85CP] B G CBORPALE GLERCARCFAnBRGAll
surface ogahhsebg@ﬁall L BScp9RShE’ 1RELNA- QT cBHPRLATLLEL Bhelfagpone, an

entire si surrace t ereo el ng a curved surface havi ng a convex-

shaped ar@aiﬂsbﬂgfhEetBQ g'Eﬁ?Eb?n Ogoﬁgseknn$ﬁ?ﬂaﬁ p?g%iéﬁe pf the

barrel and extendi ng along an axis rrection o ger, and being

hel d in iBhenByAtheentaeksiht PehBenkNp8r p¥aképs UL fach: Dhatbe barrel at a
portion of the curved surface thereof, the gasket being joined to a nount

base di sposadaon aithpthadiahethealpl yﬁgeécénﬁfsﬂﬁéHSérr@l dbeset gr than
the tip end of the plunger with a gap left to be bendable toward the tip
end of thengl pagéod ohetgaskéurhayi agoaaganon! ahe gt doee tidefined in a \
surface thereof renote fromthe plunger and |arger in dianeter than the
mount bastedihe gufkershaveep, andehtabietpoatéoronpaat peithovhe her eof

di sposed radially 2 6 AUG 2004 outwardly of the annular groove, which
bends abot®Bngr WalioftsfaEnechnhlieabagrobvies t bodweedn axis of the plunger

radi ally outmardl%.of t he nount base when the )
- ccording 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



gasket is held in intimate contact wwth an inner wall surface of the
barrel and slides toward a tip end of the barrel, the benqgﬁlg gqm Lon
being forned so that a distance between the bottom of the n p r 8 oove
and a crest of the curved surface being smaller than a radius of-
curvature of the curved surface. Wth the syringe according to the present

i nvention i he g e e laoihed to.the tip end of the plunger
but does ﬁgﬁhﬁg§é§tgfbgﬁée%Hﬁﬁ%ageﬁggagﬁénwgﬁfghb?ﬂgst?Bog%daof t he

| unger, rLeg C h d; J eral ngt h ith the syringe
gccordingg§gt§ﬁebgrgggn§ﬂn?%3£ng?%§?gtngagékéﬁ %éiﬁegé %?ths bendabl e

portion ipluhfbinehai SNy achtwhiA1yNEEi PREN m¥Ght ﬁg%éaﬁﬁeﬂftﬁge barrel.
When the plunger is noved along the inner wall surface of the barrel, the

bendabl e gaskeonibendsdt onaiftihlice axbstQEL theck! anUtineSpRgifical Iy, when
the plunger slides toward the rear end of the barrel in order to draw a
medi ci ne, sarfiegat bfetheelssurel i sndesel dpedtdwatdea i i age, of hendendabl e
portion bends away fromthe plunger. \Wen the plunger slides toward the
tip end oparred, bbne ebendableepotrviomjeeing frexihed neo i that aapatient, the
bendableegortion is pressed and bends toward the plunger. 2 6 AUG 2004

The gaske®lf&apes neetveer hehaobattomset dikpozralan gireotrd prdd of t he

plunger and smaller in dianmeter _than the tip end of the plunger, with a
gap |eft ¢rgst of 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.



al l owi ng the bendable portion to bend toward the tip end of the plunger.
Therefore, the bendable portion can bend into a space def'neg éadially
outwardly of the nmount base toward the tip .end of the pl §e UG A200%
result, the gasket is held at its portion different froma usual portion
inintimte contact with the inner wall surface of the barrel. Even if

t he gasket suffer Qfﬁgc ridng; s Wi i | g i cel |

inti mate contact V’\ﬁ{] he %nleé:%m%%fgd’si%ﬁ etl%lee g%l‘{}ﬁce%ab%r (r:éfes'l(\s v(\)/lst(:eegif)ut bei ng

affected by the eigerndl Broksar Ftlgnge%pahaegmswgpl EHPQEH@E&:“ intimte
an a

contact with the inner wall surface of the barre ow t he bendabl e

portion tehaespbedtibaeply ofothBeplnagati vaiphegsyas devel eged when the
medicine is drawn or the positive pressure devel oped when the nedicine is
i nj ect ed, aflhewgagkehesbenlidbpeeperabby tadBenll Bowsyat bREI €ipesha havi ng
an A-scale Shore hardness in the range from20 to 70. If the A-scale
Shor e har @fesbewelengeess Thamef6ret hehet hendasket papuidnbeahi Bbhe to
suffer creep and m ght not be held in sufficient intimate contact with
t he i nner 1®&P| @as@ppaeedsfinhd badially| putvardlyschl ehShovenhabasess were
i n excess_ of 78, the flexibility of_ the bendable portion would be so
reduced FRYRT ttRBuFapbéneiPﬁiEgPtpiﬁﬁg@ﬁe bendabl e portion to 26 AUG

2004 bend in respqgnse to t negati ve pressure_devel oped when the
medi cine is drawn abé@ﬁﬁﬁgwe g@dgﬁﬁ§ﬁttﬁé REdPc Ale 1tBsPPRféCPed.

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



In the syringe according to the present invention, the gasket has an
annul ar groove defined in a surface thereof renote fronlthe pl unger and
di sposed radially outwardly of the nount base, the be p mm&flon
conprising a portion of the gasket disposed radially outwardl f the
annul ar groove, whereby the bendable portion can bend about a bottom of

t he annul 0 " i t he gasket, allows .th bendabl e
portion tg;bendgégng¥Eg%r%§f% escr&ptﬁgﬁ 8t ur&rgﬁrﬁgspeé|8§ef is a

Cross- SeCEh%”ﬁkdﬁb@Weoﬁsad§¥%hn3§ F@Eﬁ gi-agsLtg oA ﬁnpﬂg HERL 9he! e

present invention. FIG I's an enlarged Cross-sectional view of<a gasket
of the sy Hggeh@@n in FIG. 1. FIGS. 3(a) and 3(b) are cross-sectional
views illustrative of the manner in which the syringe showmn in FIG 1

operates. FIGS. 4(m) dHY a4l ndd Qe iHPTY el iRRalenti ews of syringes
according to other enbodinents of the present invention. FIGS. 5(a)

through 5@oyeatéonr oshesgatkenahaui ansanhalbRggdoseehads ipbampaubact uring
a syringe according to the present invention. FIG 6 is a cross-sectional
vi ew of asugfagenthenabfsyemnge. f26mAtke 2pDdnBest anddéisposedr ryi ng out

t he inventiaon: __Enbodinents of the present invention will hereinafter be -
descri bedTPA1a&L¥ PulwekdlEf ef chbe mounhebageawthgsbemdakhewn in FIG 1, a

syringe 1 according to, an
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.



enbodi ment of the present invention conprises a barrel 4 of synthetic

resin having a luer taper fitting 3 for nounting an injecti d 2
t hereon, and a plunger 5 of synthetic resin having on its“?m ﬂ@ﬁdh@& a

gasket 6 held in intimate sliding contact with an inner wall surface 4a
of the barrel 4. The plunger 5 is nade of a synthetic resin such as

PO1 Yty eBiesPaUl EuncaRol M ast Sl BALYARLURC 0ROl Vi Nyl chlori de,

pol ycar bonate, acrylonit ut ene-styrene copol yner, or the liKke,

for exanpl e The Riihosindy Comy 1988 e byRALES {4917 conbined i
I sk

a crisscross pattern, and has a dis onits rear end that serves as a

thunb reshezddnardieskbehapadribalgen9defa¢s Hild rdfareaRd 86PEpeON its
front end. The flange 9 has a nount base 10 to which the gasket 6 is

joined. Adrakawgsat an enlarged scale in FIG 2, the gasket 6 is
substantially in the formof a disk having a laterally outwardly

proj ecting curved As dehoswr fiacFIGL 1helad siyringtel mabecoediast twi bh t he i nner
wal | surface 4a of the barrel 4. The gasket 6 has an annul ar groove 13
defined i aAmppdimgntacé Fheopreebenm theeptingecoBpaiges havbagral déanet er
greater than the dianmeter of the nount 2 6 AUG 2004 base 10. The gasket 6
has a ben8&bP¥npBEELEnTEEinpBavingnadluani aePgr ofii waiady3 oforhe annul ar

groove 13. The bendabl e portion 14 can bend toward the axis of the
pl unger 5MEBBLENEhETHSPEBRF 198 BEethe AnkleEPOn graRied IBLWAERAT the gasket 6

slides along the inner_wall , . .
o%gsynghetlc 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



surface 4a of the barrel 4. The bendable portion 14 is constructed such
that the distance Rl between the bottom 13a of the annul ar groggﬁ ﬁﬁqand
-the crest P of the curved side surface 11 is smaller than t g i R2
of curvature of the curved side surface 11. Operation of the gasket 6
will be described below wth reference to FIGS. 3(a) and 3(b). Wen

pl unger 5b5§epﬁbkedTh% gﬁgwéﬁcgeg%giQeggﬁégg%%3§opggggllﬁ in the direction

i ndi cated by the arrow ), pressure is devel oped in

the barrebositizshegb%aa@aﬁypeuwagdif} Bendfie! Qhﬁlwg ageabéflgtoove 13

under the devel oped negative pressure. As a resu ortron of the

curved side surfacmel behtiblieS pr@Seh 1a dahe HRlangeha5d har tagcrest P
is held inintimte contact with the inner wall surface 4a of the barrel

4. \Wen tbé phengeunbeirsspabbad thei Bpeebmt hea BEditEé&NgnhndAYthe barrel 4
into a patient in the direction indicated by the arrowin FIG 3(b),
since a posbvevé3pwbssutbei gaakpti édslbdebeajasgethé, ihher webtlabl e
portion 14 bends toward the plunger 5. At this tinme, because the nount
base 10 i susifareefai afdthAaebarreihan t Heefbendableapdrthengaskes 6 is
joined to the mount :2 6 AUG 2004 base 10 in spaced relation to the flange
9, the beR@BBFEUCHBAt PBRN1BhaANtBendishance Bphaswesh tée hatitan v

outwardly_of tEe pount base 10. As a result, a portion of the curved side
surface 1138nh3f F&er BRBHLRTT BBRAPYRel3 pRlfgehesc¥ash Phefckl@t P is held in

inti n , , —_— .
timte 88r%ggts1de 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



with the inner wall surface 4a of the barrel 4. The crest P of the curved
side surface 11 is wusually held in intinmate contact wt&%ﬁg Bnﬂ@?ﬂ wal |
surface 4a of the barrel 4. However, when the gasket 6 g at'ong t he
inner wall surface 4a of the barrel 4, a portion of the curved side
surface 11 other than the crest Pis held in intimte sliding contact
with the nne surface 4a_of t rr 4. Thergfore ve if the
gasket 6 Pgsguﬁpeﬁpnapéfg e}ﬁglagsggtgg 'giﬂ%$ﬁ 9 t%?c%??gﬁ?f?ntlnate
cont act n S o f rr gardl ess of the
T“%BQtEE hg Sgnm@ d HEF@ § sggﬁg déPlngg m% éli; .

creep. 'S nolfded o et Te T8sin” sprlng Ioaded

i ndent er (A=zs e d SS) by
duroneterggggggggyfégdegE ?égHEKgggé ?gngééspggﬁgégg% % |€t§§ er to
al | ow t hecbepdabkarvear tigs é&rtac@eﬂﬂ €Rst | Ysapdn@lsp fPokechel d in
intimate contact with the inner wall surface 4a of the barrel 4. The
A-scal e Sbmﬁﬁgéarsneaancaneberégtepteg haldhen aROMRat@n@snelgeendi ng on
the capacity of the syringe 1. For exanple, if the syringe 1 is of a
smal | di anitker thadinhas wahbnsuafacapasi 6§ thaegbagrérom 1 to 3

mlliliters, then it may be nolded of a soft synthetic resin, and if 2 6
AUG 2004 the syri fipe triestof @fl &hge cdirxmdt eidandulfisce adnisal capacity
ranging from30 to 100 mlliliters, then it nay be nolded of a hard

synt het i cupealhy Bghéheéri enkésahe ApoEeCH- Wil et ighokendmrdakls is in the

above range include a_thernpplastic elastonmer such
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



as a polystyrene el astoner, a polyolefin elastoner, a polyester

el astoner, a pol yam de el astoner, a polyvinyl chloride elastzggngufr @Pe
| i ke, or styrene-butadiene rubber (SBR) with polystyrene addéd' gﬂ

ti ke. The pol ystyrene el astonmer may be styrene- butadi ene-styrene bl ock
copol ymer, styrene-isoprene- styrene bl ock copol yner,

styrene- etchhd @Reluiqgy angs iy ReNarBkosk afQPeLYHRBH: has a nominal
styrene- et hyl ene- propyl ene- styrené bl ock copolyner, or the Ii1ke. The

pol yol ef i Rapla@StgMand@BhgdEranC eubicdatioonmelil1idibakd, segeBNE tsHalh as
pol ypr opyl ene (PP), polyethylene (PE), polystyrene (PS),
acryroni t bel exdidieddioEne- slaydesgntbepakyreeinaABS), acryronitrile-styrene
copolymer (AS), polynethyl nmethacrylate (PMMVA), polytetranethyl ene
t er epht hal at e ( PTNIRnt et ekl isPAYho geo |Ar-caraien stherePBardnersst hies | i ke,
and a soft segnent such as isobutylene- isoprene rubber (IIR),
et yl ene- piddpyihenabgven&anger pocykde, apshgrmandpehienat@stoPEPRpuchat ur al
rubber (NR), butadi ene rubber (BR), chloroprene rubber (CR),
styrene- b@fadi @R YSEHBERS( SBRELOBERY| @nBotvAyrLiBephrEtOBBPOl §#er (EVA),
al kyl ester acryl at e- 2- chloroethﬁlxin%Lgther cogol¥ner éA . chlorinated
2 6 AUG 280AYFSIEGE Ry PEHEMEERER, PRIV AL EEpEL 2AFBRETr uBLBPIYKBRYL or the
i ke. The | yest er .el ast oner nay, be.pplyester- polyether .oul ti bl ock
copoi yror S RBFIES: 1 BoCyRet cPT HIFt TBRECKCEOPBY SREY - PBFAEREMFI ke, The
pOIyamderubber (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 -



el ast oner

may be pol yam de- pol yether multi bl ock copol yner,

pol yam de- pol yester mul ti bl ock copolyner, or the |like. The polyvinyl

chl ori de
chl ori de

partially crosslinked polyvinyl

chl ori de,
chl ori de-

el astomer may be a bl ended conbination of polyneazihgﬁbyﬁ}nyl
i o

and plasticized polyvinyl chloride, a blended co

1Y

chloride and plasticized polyvinyl

Pl ek sl astomer e ov., il Lyt The oo

crosslinkede pigLil e-butadi ene rubber, a polyurethane el astoner,
e?astonér, or the like. In the above enbodi nent, the gasket 6

pol yest er
has the

5 and positioned radially outwardly of the

bendabl e
bendabl e

annul ar - gh@oye1{3sdel e@QsLemgksmag;BéCﬁoggggé%i rom the

unt , and th

a

e

pl unger

POLyEORe2 dmpDSibloFR Ao e phéy, Fityed iy f1-drannul ar groove
13. However, the gasket 6 may be of any shape insofar as it has the

poltibhodi ¢bpdlymeppsot itinedl il althe pdMamiide of the

nmount

base 10 and operates as shown in FIGS. 3(a) and 3(b) when the plunger 5
i s pull edebagit posheday Zoé phl20lde HddSreter) nidirtilgllock c) show gaskets 6

of different shapes b

a recess

qepo Hghenedodhyamsdetpd koes renowl f ivm e eeqialngesr 5 and

a dianeter greater than the dianeter of the nount

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.
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way of exanple. FIG 4(a) shows a gasket 6 having

havi ng



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 déa@ ezb
greater than the diameter of the nmount base 10. The nount bgs i 0
joined to the recess 16. The gasket 6 has a bendable portion 14 disposed

radially outwardl f the.regcess 16. FLG .4(c) _sho sket 6 having a
recess 15 defineg%F%'i#gaguﬁﬁgggg%eﬁéfé FP8%1§H8ESP%n§e8%5 and having a
di aneter g h ' eLso unt base 10, and a recess 16
defi ned iﬁi??gféﬂéf§§%£%§0§%a?%§ %ﬁeéﬁéﬂﬁbg? 5 and having a di anmeter
greater than the AT ShoWde aMBUBkPasenlQindhs BuBLoDASE 10 i

di sposed in and joined to the recesS 16. The gaskéet 6 as a bendabl e

portion ldeflispased iedi silyaodt vemety Ofomitiee IFOESFES 5%nd 6. The gasket
6 may be joined to the nount base 10 of the plunger 5 by a thermal fusion

process. havihg atdeamatef usreatdr ocless, thded parkalr G anthd heourmunt base
10 are pressed together while being heated. According to the thernal

fusi on prlbeess]}Ot heTgaskaskét i 6 had dedoaidablle GG FDUM syidgedied resin
that can thermally be fused to the material of the plunger 5, selected
fromthe addvellyyoeteardly eaf nshe decesedis materials of the gasket 6.
The thermal fusion process for pressing the gasket 6 and the nmount base
10 while they areFBei-ng (P) 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

- 12 -



heated will be described below. First, the plunger 5 of polypropylene, for
exanpl e, is manufactured according to a known injection nolding process.
Then, as shown in FIG 5(a), the plunger 5is set in a nold assenbly of
nmol ds 21a, 21b. The nolds 2l1a, 21b jointly have a cavity 222qp¢p5emmqtary
in shape to the plunger 5 and the gasket 6, and a pln- poi nt gate 23

moi d 21b RsachePERnEResh Eraf S ercéﬁrﬁ%m“% CEEEH SRl AT gate 23 and an
| ect onugplding. gReEhReo 2o é?eg JSEON S, ShRn AR E1 G 5(b). he

nol ds 21a, érein are closed. Then, as shown

in FIG 3(finethe f@b?ﬁé'9ﬁdﬂ@égé@9a§%§té‘€12ﬁs'<§fcﬁ'i‘é‘%gge t@ the

runner 25 1n the nold 21b, and injects a styrene elasto

exanple, in a nol ree shet@alntrastibe peaveky 23r phesdasketnhé i's nOW
thermally fused to the plunger 5 with the heat and preSsure produced when

the styrgasketactan@rtBé msunt)lesé€dio swhihattiidye praingeing and the
gasket 6 can integrally be joined together. In the thermal fusion process,
t he pre- nbéaedd wihhgbe 8escrsipédibpeidre. nol ds 21a, 21b. However, the 2 6
AUG 2004 gasket be pre-nol ded, and then set on the nolds 21la, 21b.
The gasket 6 may beF¥b$ﬁedth© phengmunt dhseolypragyldre plioger 5 by a

sol vent meldlng process or an adhesive bonding process. In the solvent
wel di ng 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

- 13 -



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 bondinﬁdﬂﬂﬁﬁﬁﬁf’

t he gasket 6 and the plunger 5 are bonded to each other wt ve.
If the gasket 6 are to be joined to the nmount base 10 of the plunger 5 by
t he sol vent wel ding process or the adhesive bonding process, then the

gasket 6 may, be | ded, of an ntheti¢ resins insofar as fhey exhibit
adhesivenggék?ﬁ ?ﬁ@aﬁaPﬁrPﬁ?”%?fgﬁé'p?ﬁ%g%?e% %ﬁ?kp%uﬁk%uﬁﬁ% e, an
organic sgigenglbor the like. Industrial applicability: The present
invention Cah be utilized to nmanufacture disposable syringe for use as a

medi cal instrunerd, %a@kéHGszﬁQ% ggEﬁEéSEHC£éIQ@elgégﬁ%rbggg E8nprising a

barrel for nounting a injection n ereon an | unger Wi th a

gaskel | gkneso! 91anbp SNy LHELEDFe AN DR thi b aLdgBIE, Sl ding  cont act

with an inner wall surface of the barrel, sald gasket belng of substantial

pl at e- shapghegilve EPdbhaengi PLossES acerh e oo DRdmg WweXaingd surface having
a convex-shaped arc rising in the direction of the inner wall surface of

t he barreprandsext ehdi ggsiéong and apthe plirngst iDmmed gdrecpt unger, and
being held in intimate contact with the inner wall surface of the barrel
at a pordissobyedhey carselivent f eoemdmeraod , tisan dj gasdkdkttdedawh joined to a
nount base di sposed :

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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on atip end of the plunger and snmaller in dianmeter than the tip end of
the plunger with a gap left to be bendable toward the tip end of the

pl unger, said gasket having an annul ar groove defined in a surface
thereof renpte fromsaid plunger and |larger in dianeter tha&zai d nount
base, said gasket having a bendable portion in a portion th oAU@iﬂ}gpsed
radially outwardly of said annglg& grooveI whi ch bends about a bottom of
sai d annul ar groove toward an SYFE BF Che Hﬁunger radially outwardly of
said nmount base when the gasket is held in intimte contact wth an
inner wall surface of the barrel and slides toward a tip end of the

barrel, "2 6 AUG 20 i 4 Qgﬁgl i_0 i.ng that a
di stance bet ween jEZLﬁgflb ttlorﬂbe(e;f S |r§s§(r%{_ Iaa%ag%ggvgoglg‘%gmscgrngs]p%nof sai d
curved suifpeer hoh NgesiBd | Slietdeth #hd agigiundidr G MAtHE Hesai d curved

surface. 2." A syringe according to claim1l, Wherein sai'd gasket is nade
of a syntfwihedresia tayiawd andrssrland e hardnessadd dieimpge from

20 to 70. 3. A syringe according to claim2, wherein said synthetic resin
conpr i sescameast! ectiedad romdéhevgr duur onsicst g1 Barrdlol yst yrene
el astonmer, a polyolefin elastonmer, a polyester elastoner, a pol yam de
el'astoner, a pHidigpdkathllmrimde ol asthetemt iaid pdisjreershapat, adirene  r ubber
wi th pol ystyrene added.
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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ABSTRACT There is provided a syringe having a gasket held in excellent
intimte contact wwth an inner wall surface of a barrel and shortened in
overall length. A gasket 6 is joined to a nount base 10 di s@cﬁsﬂuﬁom@ tip
end of a plunger 5 and having a bendabl e portion 14 which bends toward
an axis of the plunger 5 radially outwardly of the nount base 10. The

gasket 6 is joi Qgg%tg?%é]%%%?%ﬂg‘?%?t%%P?y Ecprnge%?soc% ltq']:é[ faor all owi ng the

bendabl e portion nd : p €n he pl unger 5 when the
gasket 6 aiifanclosetdedn LhE %Lt O NSLALi S ot SRRy dita Ipde of @

synthetic resin having an A-scale Shore ness 1'n the range from20 to
70. The gaskst 6f£hasia@ careeyesdbralelipethd hareinesadial |y Quimps dly of

t he nount base 10, and the bendable portion 14 conprises a portion of
the gaskedfbedisposed sndsaldycerie@rshyrade t he groove.

2. A syringe 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. 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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