
*159159* SPECIFICATION  INEJECTOR  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 1 of the barrel 4. When a medicine is drawn into
the barrel  4, the plunger 5 is pulled to develop a negative pressure  in
the barrel 4. At this time, since the gasket 32 is se- curely locked on the
flange 33, the gasket 32 is prevented  from being detached from the
crown-shaped projection 34 un- der the negative pressure. 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 subsequently. 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 2 thetic
resin, such as a thermoplastic elastomer, which can  be held in excellent
intimate contact with an inner wall  surface of a barrel. However, when one
region of the syn- thetic resin remains to be kept in intimate contact with
the inner wall surface of the barrel over a long period of  time during
storage or the like, the region suffers creep,  and its intimate 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 3 the tip end of the plunger, the injector can be
shortened  in overall length. with the injector according to the present
inven- tion, the gasket is held at its bendable portion in inti- mate
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 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. 4 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 posi- tive 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 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: 5 FIG. 1 is a
cross-sectional view of an injector  according to an embodiment of the
present invention. FIG.  2 is an enlarged cross-sectional view of a gasket
of the  injector shown in FIG. 1. FIGS. 3(a) and 3(b) are cross- sectional
views illustrative of the manner in which the in- jector shown in FIG. 1
operates. FIGS. 4(a) through 4(c)  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 I 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 6 copolymer, or the like, for example. The
plunger 5 com- prises 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 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 R1
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 R2 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 7
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 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 8 mate
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 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 polyolef in
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-ethylenebutylene-styrene block  copolymer,
styrene-ethylene-propylene-styrene block copoly- mer, or the like. 9 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, polytranspen- tenamer (PTPR),
natural rubber (UR), 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 



butadiene rubber, a polyurethane elastomer, a polyester  elastomer, or the
like. In the above embodiment, the gasket 6 has the an- nular 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. 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, 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 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
21a, 21b. The molds 21a, 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)). 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 inte- grally be joined together. In the thermal fusion process, the
pre-molded  plunger 5 is set in the molds 21a, 21b. However, the gas- ket 6
may be pre-molded, and then set on the molds 21a,  21b. 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: The present invention can
be utilized to manufac- ture disposable injectors for use as a medical
instrument. SCOPE OF CLAIMS 1. 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, said 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, 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. 4. An injector according to any one of claims 1
through 3, wherein said gasket has an annular groove defin- ed in a surface
thereof remote from said plunger and dis- posed radially outwardly of said
mount base, said bendable  portion comprising a portion of said gasket
disposed ra- dially outwardly of said annular groove, whereby said bend-
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. 8. An injector
according to any one of claims 1  through 3, wherein said gasket has a
first recess defined  in a surface thereof remote from 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. 


