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57 ) ABSTRACT 
A cylindrical injection syringe is made of synthetic 
resin and has the inner sides tightly lined with glass. 
The outlet at the needle end is sealed by a thin film of 
the same resin as the syringe is made from and is 
molded integrally with the syringe; and the interior of 
the syringe may be covered with an anti-corrosive pro 
tective film. 

S Claims, 6 Drawing Figures 
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GLASS LINED INJECTOR 
This invention relates to improvements in injectors 

made of synthetic resin. More particularly, it concerns 
an injector syringe with the inner periphery lined with 
a glass pipe. The inner end surface of the glass pipe is 
covered with such material as anti-corrosive synthetic 
resin or synthetic rubber, so that the injector syringe 
itself can serve as a sealed container for liquid chemical 
which can be directly administered by operating with 
a piston rod a plug piston fitted in the upper end of the 
syringe. 

It is well known in the at that injectors made of syn 
thetic resins have becn recently developed and they are 
inexpensive so that they can be used as consumables, 
being discarded after use, thus providing very hygienic 
effect. However, the liquid chemical used for adminis 
tration is filled in an ampoule, and it must be withdrawn 
into the injector syringe by cutting the ampoule at the 
time of use. Thus, the operation is troublesome, and 
also minute glass particles are likely to be mingled into 
the liquid chemical at the time of cutting the ampoule. 
Further, the ampoule is prone to damage during trans 
port or due to other causes. 
In order to solve these problems, a cylindrical syn 

thetic resin cartridge filled with liquid chemical and 
loaded in the injector syringe has been developed. 
However, this cartridge is naturally separate from the 
injector syringe, thus requiring separatic manufacturing 
steps. Also, time and labor are required when loading 
the cartridge into the injector syringe. Further, depend 
ing upon the liquid chemical filled in the cartridge, the 
cartridge is prone to de-generation due to its contact 
with the synthetic resin. Furthermore, the injector sy 
ringe is prone to cracks or clefts when ambient temper 
ature is low, although it has the merits of cheapness and 
handiness. 
An object of the invention is to provide an injector 

having an injector syringe, which is made of a synthetic 
resin and has reinforced mechanical strength with its 
inner periphery lined with a glass pipe without using 
any adhesive. 
Another object of the invention is to provide an in 

jector, with which the liquid chemical preserved within 
the injector syringe is frce from contact with the syn 
thetic resin constituting the inner wall of the syringe 
and the chemical alteration of the drug is perfectly pre 
vented. 
The invention will now be described in conjunction 

with some cmbodiments thereof with reference to the 
accompanying drawing, in which: 
FIG. 1 illustrates the manncr of fitting a glass pipe 

into the injector syringe; 
FIG. 2 is a longitudinal cross-section of an injector 

according to the invention; 
FIG. 3 is a longitudinal cross-section showing another 

embodiment of the invention; 
FIG. 4 is a front view showing a piston rod; 
FIG. 5 is a longitudinal sectional view showing an 

other example of the piston rod, and 
FIG. 6 is a sectional view showing an injector needle 

used for the injector according to the invention. 
In accordance with the invention, a glass pipe 5 is fit 

ted into and made integral with an injector syringe 1 
made of a synthetic resin, as shown in Flci. , thus pro 
viding a glass lining on the inner periphery of the injec 
tor syringe 1 as shown in FIG. 2. The syringe 1 has an 
injector needle mount 2 provided at its forward end. 
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The passage 3 in the mount 2 is closed with a thin nodal 
film 4. The film 4 preferably has a profile upwardly 
curved as shown in FIG. 2. A liquid chemical 13 is 
poured into the injector syringe 1 lined with the glass 
pipe 5 from the upper end opening thereof, and then a 
plug stopper or piston 6 made of anti-corrosive rubber 
or similar material is fitted in the open end. The plug 
piston 6 is formed with a threaded bore 7 open at its 
top. 
FIG. 3 shows another injector according to the inven 

tion. In this injector, the inner surface of the forward 
end of an injector syringe 1 is not protected by the glass 
pipe 5. Said injector forward end and the curved thin 
nodal film 4 are covered by an integrated protection 
film 14 of a material such as an anti-corrosive synthetic 
resin or silicone rubber. 
The injector as described above according to the in 

vention is combined with a piston rod 9 as shown in 
FIG. 4 or piston rod 9a as shown in FIG. 5 and an injec 
tor needle 11 as shown in FIG. 6. 
The piston rod 9 shown in FIG. 4 is provided at its 

forward end with a threaded projection 10, which is 
screwed into the connection bore 7 formed in the plug 
piston 6 fitted in the upper end of the injector syringe 
1. The piston 9a shown in FIG. 5 has a hollow inner 
space, in which the injector needle 11 is accommo 
dated, and which is sealed with a cap 15. This piston 
rod 9a is also provided at its end with a threaded pro 
jection 10a to be screwed into the plug piston 6. 
The injector needle shown in Flo. 6 has a hub 12 

made of a synthetic resin. The upper end 11a of the 
needle penetrates the hub 12 and projects therefrom. 

In the drawing, numberal 8 designates a rib project 
ing into the open end of the syringe for preventing the 
accidental removal of the glass pipe 5. 
The injector of the above construction according to 

the invention in situ constitutes a container, and the 
chemical 13 is sealed in it. To use this injector, the hub 
12 of the injector needle 11 is first fitted on the injector 
needle mount 2 projecting from the end of the injector 
syringe 1, whereby the upper end 11a of the needle 
penetrates the nodal film 4 closing the passage 3 and 
intrudes into the interior of the syringe 1 for communi 
cation with the liquid chemical. Then, the threaded 
projection 10 or 10a of the piston rod 9 or 9a of FIG. 
3 or 4 is screwed into the connecting bore 7 of the plug 
piston 6. Then, by pushing the piston rod 9 or 9a in the 
axial direction, the plug piston 6 is caused to slide along 
the inner periphery of the glass pipe 5, thus forcing out 
the liquid chemical from the injector needle 11. At this 
time, if the nodal film penetrated by the upper end 11a 
of the needle has an upwardly curved profile as shown 
in FIG. 4, the curved film 4 is downwardly pressed with 
the pressure exerted by the chemical, so that it is 
strongly and closely urged against the periphery of the 
upper needle end portion 1 la to thereby perfectly pre 
vent thc leakage of the liquid. 
The injector according to the invention has various 

advantages. Firstly, since the injector syringe 1 itself 
serves as a container containing the liquid chemical 
sealed thercin, the operation of withdrawing the liquid 
from an ampoule or the operation of loading a separate 
cartridge as in the prior art is not necessary. but it can 
be immediately used for administration by connecting 
the piston rod 9 or 9a to the plug piston 6. Secondly, 
since the injector syringe 1 is lined with the glass pipe 
5 and protection film 14, the liquid chemical filled 
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therein is not prone to alternation. Further, by virture 
of the double-wall structure the contraction and fissure 
of the synthetic resin in cold temperature can be per 
fectly prevented. 
A method of manufacturing the syringe of the above 

construction will now be described. When lining the sy 
ringe 1 with the glass pipe 5, it is most important that 
the glass pipe 5 and synthetic resin body 1 of the sy 
ringe are integrally secured to each other. Also, in 
creasing the production efficiency is important for re 
ducing the cost of the injectors as the disposable. 

In the aforementioned method, the glass pipe 5 has 
an outer diameter 0.1 to 0.2 millimeter smaller than the 
inner diameter of the syringe body 1 and is mechani 
cally dropped from above the syringe body and fitted 
therein as shown in FIG. 1. The glass pipe 5 has a length 
suitable to the axial length of the syringe body 1. The 
syringe body 1 with the glass pipe 5 fitted therein is 
then transferred to a heating means, which is preferably 
an infrared radiation furnace or the like or may be an 
ordinary heating furnace. In the heating means, the sy 
ringe 1 is subjected to a heating treatment at a defor 
mation threshold temperature. At this time, the mole 
cules of the synthetic resin syringe body 1 are stabi 
lized, and at the same time sterilization of the whole 
system is effected. With this treatment at the aforemen 
tioned deformation threshold temperature, the syn 
thetic resin is subjected to the annealing contraction 
and perfectly secured to the glass pipe 5 for example by 
heat shrinking. 
What is claimed is: 
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1. A double layer cylindrical injection syringe com 

prising: a continuous outer tubular body of synthetic 
resin free from openings along the length thereof and 
having at one cnd an integral needle securing hollow 
hub sealed fully across the entire inner end by a thin 
rupturable film; an injection needle on said hub; and at 
the other end of said body a radially projecting gripping 
flange and an opening sealed by axially displaceable 
plug means, the entire length of said body being inte 
grally lined along the interior wall by a tightly fitted 
thin glass tube open at at least one end and positioned 
between said body and said plug means. 
2. A syringe according tó claim 1 including a piston 

rod and plug means which includes a socket for con 
nection to said piston rod for driving the plug means 
along the glass tube towards the needle hub as a piston 
head to expel the contents of said tube through said 
hub. 

3. A syringe according to claim 1 in which the ruptur 
able film is made from the same synthetic resin as the 
tubular syringe body and an injectable liquid is sealed 
inside the glass tube by said film which is inflected radi 
ally to the interior of said tube and includes an interior 
protective coating extending fully across the inside of 
the hub end of said syringe. 

4. A syringe according to claim 2 including means for 
storage of a needle within said piston rod. 

5. A syringe according to claim 1 in which the resin 
and glass are tightly shrink fitted to each other. 
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