OPIC

OFFICE DE LA PROPRIETE

CIPO

(CANADIAN INTELLECTUAL

INTELLECTUELLE DU CANADA 3 PROPERTY OFFICE

(72) SUGITA, Koichi, JP

(72) KIRIHARA, Se1, JP

(72) ISHIKAWA, Hiromichi, JP

(72) IGARASHI, Yutaka, JP

(71) NIHON CHEMICAL RESEARCH CO., LTD., JP

51) Int.C1.° A61M 5/31. A61M 5/24
30) 1998/03/19 (92771/98) JP

(12) (19) (CA) Dem ande-Application

21D (A 2,265,094
22) 1999/03/09
43) 1999/09/19

54) SERINGUE D’INJECTION ET DISPOSITIF DE PREPARATION

DE LINJECTION
54) INJECTION SYRINGE INCLUDING DEVICE FOR
PREPARATION OF INJECTIO

—ﬂ—-——-!-o-w“w
~
-— p— — — — —— ——— — — e ¥
J

L
]
7
/ s

%Z:
/|
>

— ——— Iu-. —— — — —

— — o— o i B

(57) This invention relates to an 1njection syringe including a device for prepara

10n of an 1njectio 1n situ, useful to the

injectio which 1s liable to suffer chemical changes 1f left for long time 1n the s
inject. This invention particularly relates to an mjection syringe portable by a

ate of solution or dispersion ready to
patient who may prepare a necessary

injectio for himself 1n situ with use of a device included 1n the syringe which will automatically perform an 1njection
with a prescribed dosage. This invention 1s intended to offer an 1njection syringe including a device for preparation of
an 1njectio, whereby mechanical impacts affecting to the medicine and consequently, chemical changes with a
medicine would be minimized during the step of dissolving the medicine. The syringe as noted 1s especially usetul for

preparation of mjectio and injection of human growth hormones, interferon

and various polypeptides which are

environmentally sensitive nature and liable to suffer chemical changes if left for long time 1n the state of solution or

dispersion.
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ABSTRACT OF THE DISCLOSURE

This invention relates to an injection syringe including a
device for preparation of an injectio in situ, useful to the in-
jectio which is liable to suffer chemical changes if left for
long time in the state of solution or dispersion ready to in-
ject. This invention particularly relates to an injection sy-
ringe portable by a patient who may prepare a necessary injec-
tio for himself in situ with use of a device included in the sy-
ringe which will automatically perform an injection with a pre-
scribed dosage.

This invention is intended to offer an injection syringe
including a device for preparation of an injectio, whereby me-
chanical impacts affecting to the medicine and consequently,
chemical changes with a medicine would be minimized during the

step of dissolving the medicine. The syringe as noted is espe-

cially useful for preparation of injectio and injection of human

growth hormones, interferon and various polypeptides which are
environmentally sensitive nature and liable to suffer chemical
changes if left for long time in the state of solution or dis-

persion.
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INJECTION SYRINGE INCLUDING DEVICE
FOR PREPARATION OF INJECTIO

Field of the Invention

This invention relates to an injection syringe including a
device for preparation of an injectio in situ, useful to the in-
jectio which is liable to suffer chemical changes 1f left for
long time in the state of solution or dispersion ready to 1in-
ject. This invention particularly relates to an injection sy-
ringe portable by a patient who may prepare a necessary injec-
tio for himself in situ with use of a device included 1n the sy-

ringe which will automatically perform an injection with a pre-

scribed dosage.

Description of the Related Art

Traditionally where a patient has to sit for injections
regularly for a long period, for instance, injections of human
growth hormones or insulin, such system has been employed as the
patient always carries a kit of injection syringe and performs
injections for himself. In this application in situ, an 1njec-
tion syringe is designed to be ready to be assembled by himself
as well as to be suitable to multiple usage by exchange of am-
pules and needles. In this category, there has been known a
portable syringe made up to be similar to a fountain pen.

On the other hand, in such application in situ as noted,
some chemical substances including human growth hormones as well
as interferon are subject to suffer unnegligible chemical

changes only due to stirring or shake which may be occur 1n the
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process of dissolution or storage after the dissolution. Such
environmentally sensitive substances are normally stored 1in am-
pules in the freeze-dried state, but careful treatment 1s re-
quired so that excessive mechanical force will not affect to
such solution (or injecto. Plural form is “injections” ) during
handling in dissolution or storage thereafter.

In view of such technical requirement as noted, 1n the case
of an injection syringe including a multichambered cylindrical
ampule which contains a solid medicine in a front space and a
medicinal solvent in a rear space, and in the step of forwarding
the rear gasket to let the solvent flow slowly into the front
space en route of bypass, the known art has often employed the
mechanism comprised of a manulally turnable thread and a plunger
connected with the rear gasket in order to control a inflow
rate. But complexity involved in such operations as well as
stirring or shake with the syringe due to manual turning 1s un-
avoidable, and thus harmful affections to solutions or injec-
tions remain as task to be solved.

Further the front face of the space wherein a solid
medicine was contained is sealed during the dissolution step
and a remnant gas under compression remains at a tip of the
space, and then in the stop of injection or in the step of
mounting an injection needle at the front tip of the space, as
a result, the remnant gas will spout. Such action will exert an
impact to the solution. Unfavorable consequence.

Heretofore such various systems have been proposed as will
prepare injections with use of the multichambered ampule, but

such systems heretofore admit of further improvement in the
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point of preventing possible stirring or disturbance to flow and

other mechanical impacts affecting to the injections.

Summary of the Invention

This invention is intended to offer an injection syringe
including a device for preparation of an injectio, whereby me-
chanical impacts affecting to the medicine and consequently,
chemical changes with a medicine would be minimized during the
step of dissolving the medicine sealed in a space of the multi-
chambered ampule and during the steps of storing and injecting
the injectio after the dissolution, and the injection syringe
also including a device for dosage control as well as automatic
injection, convenience to a patient who carries such injection
syringe.

The target application of this invention lies 1n an 1injec-
tion syringe which will handle various polypeptides of environ-
mentally sensitive nature including human growth hormones, 1n-
terferon and which may be operated by a layman patient himself
with readiness 1in situ.

The studies prove that a best suitable process for dissolu-
tion of a solid medicine with a medicinal solvent 1s performed
by manual control of the solvent flow with adequate slowness
which will be monitored by eye observation on mixing conditions,
and as for the injection step, it is proved that the dosage con-
trol will be optimized with use of an injection operator to be
provided with syringe. In order for the syringe to be suitable
for such requirements, a cylindrical ampule is sheathed or

inset within a two-part case which will be retractable/extensibl
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v by telescopic move between the two cases and which will be
connected with an injection operator or dosage controller. Thus
dissolution will be performed with no working of the injection
operator which will work at the step of injection. Further, be-
cause the injectio will possibly cause a back-flow due to the
remnant gas as noted above, a reverse prevented mechanism based

on a ratchet action may be optionally employed.

Brief Description of the Drawings

Fig. 1 shows an embodiment before the dissolution of a
solid medicine, wherein a front view is shown by Fig. 1(a), and
a sectional view from line A-A" is shown by Fig. 1(b).

Fig. 2 includes two subfigures. Fig. 2(a) shows another
sectional view from the line A-A" of the same embodiment after
the dissolution of the solid medicine is finished and a needle
holder is mounted. Fig. 2(b) shows a sectional view from the
line B-B’ in Fig. 1(a).

Fig. 3 shows another embodiment of the inventive injection
syringe including a device for preparation of an injectio,
wherein Fig. 3(a) shows a state before dissolution of the solid
medicine and Fig. 3(b) shows a state after the dissolution,
both are views of longitudinal section.

Fig. 4 shows another next embodiment of the inventive in-
jection syringe including a device for preparation of an injec-

tio, wherein Fig. 4(a) shows a state before dissolution of the

solid medicine and Fig. 4(b) shows a state after the dissolution,

both are views of longitudinal section.

Fig. 5 and 6 show partial views of embodiments belonging to
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the same inventive concept as disclosed so far, that is, parts
unshown in these figures may be acceptable to assemble the whole
embodiment by selecting any of the embodiments shown so far.
Fig. 5(a) shows a front view of a front case and a rear case.
Fig. 5(b) shows a sectional view from the line C-C in Fig. 5(a).
Figs. 6(a) through 6(d) are sectional views from the lines D-D’,
E-E°, F-F', and G-G' in Fig. 5(a) respectively.

Fig. 7 includes two subfigures. Fig. 7(a) and (b) show two
embodiments of combination between the rear gasket 11 and the
plunger 19 in perspective view, wherein Fig. 7(a) is for use in
normal condition as shown in figures so far, and Fig. 7(b) is
for use with reinforcement against possible back pressure acting

on the gasket 11, that is, a flange 17 is added to prevent de-
formation of the gasket 11.

Detailed Description of the Invention
An injection syringe 1 of this invention includes a device

for preparation of an injectio and 1s generally comprised of a

nultichambered cylindrical ampule 2, a front case 3, a rear
case 4, a needle holder 5, injection operator 6, and a plunger
19 as featured in (1), (2), (3) and (4) in the following:

(1) The multichambered cylindrical ampule 2 includes two
chambers of a front space 7 and a rear space 8, the front space
7T being sealed forwardly with a packing 9 penetrable by a needle
28 and sealed rearwardly with a movable front gasket 10, and
the rear space 8 being sealed forwardly with the front gasket 10
and sealed rearwdardly with a movable rear gasket 11, and the

ampule 2 also includes a bypass route 12 longitudinally ar-
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ranged on inner surface of the ampule 2 such that the front
gasket is located to take position rearwardly apart from the
bypass route 12 before dissolution of a solid medicine 13
wherein the front space 7 for containing the solid medicine 13
is separated from the rear space 8 for containing a medical
solvent 14 or dispersing agent 14.

(2) The front case 3 includes longitudinally on its inner
surface a recess 15 for receiving the bypass route 12, and also
includes a tapered tip portion to fix the front edge of the am-
poule 2 inside thereof and a thread part 16 on 1ts midportion
to connect the rear case 4 after dissolution of the solid
medicine, and a flange 17 at i1its rear edge.

(3) The rear case 4 includes a thread part 16 on its front
portion and a mount part 18 on its rear portion such that the
front case 3 is longitudinally inserted thereinto to provide
movability with the flange 17 of the front case 3 between the
thread part 16 and the mount part 18, and also i1ncludes at 1ts
rear end the connection to an injection operator 6 with interme-
diation of the mount part 18 wherein the injection operator 6
is connected with the rear gasket 11 by a plunger 19.

(4) Wherein, in a process of dissolving the solid medicine
13 admitted in the front space 7 with the medicinal solvent 14
or dispersing agent 14 filled in the rear space 8, the injec-
tion operator 6is forwardly moved manually, with no use of
functions provided with the injection operator 6, such that the
front gasket 10, the rear space 8 filled with the solvent 14,
ahd the rear gasket 11 are moved forward in unison by the manual

force acting on the plunger 19, and at the moment that the
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front gasket 10 enters into the bypass route 12°s zone, the sol-
vent 14 is released to flow into the bypass 12 to dissolve the
solid medicine 13, and after all the solvent 14 has been sent
off. the front and rear cases 3, 4 are tightened with working of
two thread parts 16, 16", and thereafter the injection operator
6 is allowable to perform an injection, provided that the
needle holder 5 is mounted on the packing 9, thus environmen-
tally sensitive nature with the injecto 1s overcomne.

The invention further includes such modifications as pro-
viding a tubular stopper 20 between the rear end face of the
ampule 2 and the inner face of the front case 3 for fastening
together, and as providing a thread part 16", in place of the
flange 17 of the front case 3, so as to mesh with a thread part
16’ of the rear case 4.

The modification noted above continues to include such ad-
ditions as providing two thread parts 23, 23" having cuts, on
the mid- and rear-portions of the front case 21, to fix the rear
case 22 such that a ratchet 24 is provided between the two
thread parts 23, 23" for reverse detention, and as providing a
thread part 23’ having a cut, on the front portion of the rear
case 22. such that the thread part 23’ meshes to fix with the
thread part 23" of the front case 21 before dissolution of the
nedicine, also providing a ratchet 24 on the midportion of the
rear case 22 such the ratchet 24° meshes to fix with the
ratchet 24 of the front case 21 for reverse detention.

Herein in this description, “solvent or dispersing agent’
of “medicine” is meant to represent a liquid chemical to

prepare an injectio in either solution or emulsion form, though
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mostly such chemical is water, and the term “solution” or
“solvent” sometimes includes “emulsion” or “dispersing agent in
this description.

Turning to the detailed description of the methodological
aspect of this invention, the injection syringe of this inven-
tion is required to have suitability that a patient carries one
set of the inventive syringe and he is convenienced to perform
an injection for himself in situ, further required 1s suit-
ability that a solid medicine may be dissolved in situ. It 1s
because an unstable medicine chosen such as human growth hor-
mones and thus the solution is unable to be stored for long pe-
riod. Further required is immunity from the difficulty 1involved
in the dissolution process wherein such unstable medicine 1is 1li-
able to suffer chemical changes due to mechanical forces such
as stirring or shake affected during the dissolution.

A traditional syringe for the same application employs a
multichambered ampule wherein a solid medicine and a medical
solvent or dispersing agent are sealed in separate spaces and
the patient is expected to operate the syringe for mixture or
dissolution by himself. A task to be solved lies 1in how the
solvent should be controlled so as to flow laminar state and to
contact the solid medicine with minimum flow disturbance and
minimum affection by mechanical force to the solid medicine.

The structure of the syringe of this invention designed to
perform a process or manual handling of the syringe with method-
ological solution to such task, that is, the inventive struc-
ture expects such handling that the needle holder 5 is mounted

before the dissolution at the front tip of the space containing
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the solid medicine in order to prevent a possible spout of rem-
nant gas remaining at the front tip space under compression, and
that the dissolution process is performed by manual press onto
the injection operator with no use of functions thereof. Herein
said “the syringe is pressed without use of function of the in-
jection operator” means specifically such manual operation as
the syringe is set to be vertical on a desk or a some flat plane
and then a downward press on the front case causes a relative
upward move of the rear gasket while the injection operator 1is
assigned to serve only as a base to hold the syringe. Further
the syringe is provided with such structure as a longitudinal
recess for receiving the bypass portion of the ampule is formed
inside the front case wherein the ampule bypass portion which
externally projects from the ampule surface is engaged into the
recess and whereby free rotation of the ampule is prevented,
thus stirring of the medicine is preferably prevented. However,
this invention includes such a modification as dissolution 1is
performed without the needle holder mounted at the front tip
end, because such preparatory act is not always necessary to
this invention.

Erecting and holding the syringe its front up is preferable
in order for the liquid flow disturbance or other mechanical
force to affect least to the medicine as well as the solvent in
the dissolution process. For instance, erecting and holding the
syringe to be vertical on a desk or flat plane, and soft manual
pressing on the syringe downward with eye observation on actions
inside the ampule, and whereby the plunger connected with the

injection operator will act upwardly and slowly move the rear
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gasket of the ampule upwardly and then the solvent flows into
the front space wherein the medicine is contained. Consequently
attained is such inside performance that the solvent will flow
through the bypass in laminar state and permeate the solid
medicine slowly. The ampule has been inserted into the front
and rear cases and the injection operator has been connected
with intermediation of such cases, and in such dissolution pro-
cess whereby, the longitudinal axis of the syringe will not
flex to cause stirring with the solution. The syringe described
so far is developed to attain the suitability to such handling
in the dissolution process.

After the total volume of the solvent has been flown 1nto
the front space with regulation of its flow rate from the rear
space under eye observation on the dissolution process of the
medicine in the front space, tightening to set the thread part
16. 16" connecting the front and rear cases finishes the step
of the dissolution process by the solvent. If the step proceeds
to an injection step, a dosage amount is set on the injection
operator and the rear end thereof is pressed.

In the inventive process wherein the syringe is pressed
downwardly to move the rear gasket upwardly, so far as the
space receiving the medicine is sealed, remnant gas collects at
the tip end of the space under compression and such gas has a
back pressure to cause a reversal flow as well as flow distur-
bance with the solvent. Therefore, it is preferable that the
needle holder is mounted on the front edge of the ampule before

the dissolution process in order to avoid the stay of the rem-

nant gas inside as well as to open a route for gas leak outside.
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However. the invention is feasible without the purge of the rem-
nant gas, that is, it is allowable to store the injectio con-
taining the remnant gas under compression, depending on the
quality of the syringe and the medicine. In this approach, 1t 1is
preferable that the syringe is provided with ratchets inter-
locking the front and rear cases, See 5(a), 5(b) and 6(a) to
6(d). In this modification, the front and rear cases are meshed
or interlocked during the solvent inflow from the rear space to
the front space, sufficient to resist to a possible back pres-
sure and to prevent the reverse flow, and effective to protect
the medicine from possible quality change.

In use of the ratchet mechanism as noted above, vibrations
causes by the ratchet are unavoidable. Therefore, it is prefer-
able to use soft plastics or rubber as material of the ratchet
mechanism to minimize such. On the other hand, the ratchet in-
terlock may be released by turning the rear case about 90 de-
grees, and thus allowable is the solvent inflow under careful
observation so as not to cause the unfavorable reverse phe-
nomenon with no use of the ratchet interlock, and also allowable
is reapplication of the interlock after the dissolution.

The connection between the plunger 19 and the rear gasket
11 may be made of a stud and recess coupling as shown in Fig.
7(a). In addition, the coupling may be improved by a flanged
plunger end. The flange 27 is shown in Fig. 7(b). This modifica-
tion is effective to avoid a deformation with the rear gasket
11, since a pressure large enough leading to the deformation

will possibly act if the rear gasket is made from a flexible ma-

terial such as rubber.
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As for the injection operator or dosage controller, 1t 1s
known that an apparatus for controlling a dosage amount by for-
warding a plunger for a predetermined length, useful to perform
an injection by a patient for himself. For 1instance, “AUTOPEN"
brandnamed by Owen Mumford Ltd. is similar in appearance to a
cap of a fountain pen which will inject a predetermined amount
of an injecto into the body based on setting of such amount
after insertion of the needle into the body. As for dosage con-
trol. there are such systems as an element will forward with
use of an urged spring based on a press on a button on the appa-
ratus and as an element will forward with lead by finger press.
This invention will accept any available systems so far as it
can control a dosage amount predeterminable by operation acting
on such apparatus. Further this invention will cover the use of
such apparatus having functions similar to the notes above.

As for materials for constructing respective parts or ele-
ments constituting the syringe, there are no particular limita-
tions., but plastics or rubbers are preferable in view of mold-
ability. For the multichambered cylindrical ampule, preferable
is glass, for the gasket, synthetic rubbers(nitrile rubber, sil-
icon rubber, isoprene rubber, butadiene rubber, styrene-butadi-
ene rubber, butyl rubber, chloroprene rubber, etc.), for the
front and rear cases, AS resin(styrene acrylonitrile copolymer),
acrylic resin, for the plunger, polypropylene. For the parts of
the syringe, preferable are ABS resin (styrene acrylonitrile
butadiene copolymer), polyethylene, polystyrene, polycarbonate,
cycloolefin copolymer, polyethylene terephthalate,

polyvinylchloride resin, metallic materials.
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In the following, representative embodiments of the i1nven-

tion will be described with reference to the drawings.

Example 1

Fig. 1 shows an embodiment before the dissolution of a
solid medicine, wherein a front view is shown by Fig. 1(a), and
a sectional view from the line A-A" is shown by Fig. 1(b). Fig.
2(a) shows another sectional view from the line A-A" of the same
embodiment after the dissolution of the solid medicine is fin-
ished and a needle holder is mounted. Fig. 2(b) shows a sec-
tional view from the line B-B° in Fig. 1(a).

Referring to main materials of the syringe, a multicham-
bered cylindrical ampule 2 is made from glass, gaskets are from
synthetic rubber, a front case is from AS resin noted above, a
rear case is from acrylic resin, a plunger 1s fron
polypropylene.

In a multichambered cylindrical ampule 2, a front space T
is sealed forwardly with a packing 9 and rearwardly with a mov-
able front gasket 10, and a rear space 8 is sealed forwardly
with the front gasket 10 and rearwardly with a movable rear
gasket 11. A longitudinal bypass route 12 1is provided on a am-
pule wall projecting outwardly, wherein the front gasket 10 1is
located rearwardly apart from the bypass route 12, 1n other
words, located clear of the bypass route 12 before the dissolu-
tion step, that is, a solid medicine 13 sealed in front space 7
is separated from a medicinal solvent 14 or dispersing agent 14

sealed in the rear space 8.

An ampule case includes two cylindrical cases; a front case
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3 and a rear case 4 which are engaged concentrically with tele-
scopic movability. The ampule 2 is inset or inserted into the
front case 3, and inside thereof provided is a longitudinal re-
cess 15 for receiving the bypass route 12 provided on the am-
pule 2. At midportion of the front case 3 a circumferential
thread part 16 is outwardly provided, and a front tip end
thereof is tapered to fix the ampule 2.

The rear case 4 is provided inwardly with circumferential
thread part 16° at its front portion in order to match or mesh
with the thread part 16 on the front case 3, and at 1ts rear end,
a mount part 18 acting like a stationary piston ring is fixed
and is outwardly connected with an injection operator or dosage
controller 6. The rear case 4 receives in its inside a circum-
ferential flange 17 projected outwardly from the rear end of
the front case 3 so that the thread part 16" will form abutment
contact with the flange 17 not to let the same slip out for-
wardly from the rear case 4. In addition, possible rearward
slip-out of the flange 17 is blocked by the mount part 18. Thus
the flange 17 is slidable for length between the thread part
16° and the mount part 18, which is connected with a plunger 19
extending to the rear gasket 11.

In the step of preparing a solution for injection or an in-
jectio, the injection operator 6 does not function to move the
plunger 19. In this step, the injection syringe 1s erected on a
desk or some plane and manual press on the syringe downwardly
will cause the front and rear gasket 10, 11 to move forwardly
(or upwardly) in unison with intermediation by plunger 19. At

the moment the front gasket 10 enters into the bypass 12° s zone,

e 2 AT TP IR OMICT MM I (et 1o el

TS IC I AR SO (R M A g e T Y v s ol A A (T AL d £35St et



10

1o

20

29

CA 02265094 1999-06-16

the solvent 14 filled in the rear space 8 starts flowing into
the front space 7 whereby the solid medicine 1s dissolved. The
dissolution finishes when the total solvent is flown thereinto.
During the dissolution, the internal devices contained 1in the
injection operator 6 are inactive and the injection operator 6
serves only as an anvil against the downward force.

After the total solvent 14 is transferred from the rear
space 8 to the front space 7, two thread parts 16, 16 are
tightened to fix the front and rear cases 3, 4, that is, the end
of the dissolution step. In the step of injection, a dosage
amount is set by a patient with looking at a dosage set dial 30
and by turning a nob 31, and whereby an injection operator end
32 is allowed to move in response to the amount set. If a
needle of the syringe has been injected into the body and the
operator end 32 is pushed toward the stop point, the prescribed

amount of the injectio will be injected into the body.

Example 2

Fig. 3 shows another embodiment of the inventive 1injection
syringe including a device for preparation of an injectio,
wherein Fig. 3(a) shows a state before dissolution of the solid
medicine and Fig. 3(b) shows a state after the dissolution,
both are views of longitudinal section.

This embodiment features in the addition of a circumferen-
tial tubular stopper 20 inside the front case 3 after inset of
the ampule 2 at a position to abut with the rear end face of
the ampule 2 and also to fit the inner surface of the front case

3 at its rear end portion. The utility of this addition 1s ex-
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plained in that the front edge of the ampule 2 is fixed by the
tapering effect of the front case 3, and this addition comple-
ments fixation at the rear end of the ampule 2, and such 1s
necessary when inserting the needle through the packing 9,

since such operation exerts force downwardly. Otherwise, this

embodiment is the same as noted above.

Example 3

Fig. 4 shows another next embodiment of the inventive 1n-
jection syringe including a device for preparation of an injec-
tio, wherein Fig. 4(a) shows a state before dissolution of the
solid medicine and Fig. 4(b) shows a state after dissolution,
both are views of longitudinal section.

This embodiment features in the addition of a circumferen-
tial thread part 16" in place of the flange 17 of the front case
3, that is, in this embodiment, the front case 3 is provided
with a circumferential thread part 16" outwardly at its rear end
to mesh with the thread part 16 provided inwardly at the front
end of the rear case 4. This replacement is responsive to the
need of improving productivity or ease in assembly work of in-
ventive injection syringe, and the details thereof are abbrevi-
ated.

Based on the improvement noted above, the front case 3 pro-
vided with the thread part 16" noted above and the rear case 4
provided with the thread part 16" are fit longitudinally, and
then the rear case 4 may advance further forwardly by way of en-
tering into the meshing with 16 and letting the rear case 4

pass past the meshing with 16°. that is, telescopic move 1in the
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engagement from a state shown in Fig. 4(a) to another state
shown in Fig. 4(b).

Because the front case 3 and the rear case 4 are fastened
each other with the thread part 16, 16, the ampule 2 is pro-
tected from external forces which will otherwise exert thereto
and will possibly move the rear case 4 unexpectedly. Thus, the

ampule 2 or the injection syringe 1 is stored safely.

Example 4

Fig. 5 and 6 show partial views of embodiments belonging to
the same inventive concept as disclosed so far, that 1is, parts
unshown in these figures may be acceptable to assemble the
whole embodiment by selecting any of the embodiments shown so
far. Fig. 5(a) shows a front view of a front case and a rear
case. Fig. 5(b) shows a sectional view from the line C-C’ 1in
Fig. 5(a). Figs. 6(a) through 6(d) are sectional views from the
lines D-D’, E-E’, F-F', and G-G° in Fig. 5(a) respectively.

Where the dissolution is performed without the needle
holder 5 mounted on the packing 9, a reverse flow of the sol-
vent 14 is possible from the front space 7 to the rear space 8
since the remnant gas is accumulated in the front space 3. What
is shown in these figures is means for preventing such unfavor-
able phenomenon, that is, means for reverse detent. Herein, 1t
is assumed that the front case 21 (formerly 3) is made from AS
resin, and the rear case 22 (formerly 4) is from acrylic resin.

As is shown, a longitudinal recess 29 (formerly 15) for re-
ceiving a bypass route 12 is formed on the inner surface of the

front case 21, and the front tip end of the front case 21 1is
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tapered to fix the front edge of the ampule 2. At mid- and rear-
portions of the front case 21, circumferential thread parts 23,
23" having partial cuts 33, 33" are mounted outwardly to fix the
rear case 22 by meshing with a circumferential thread parts 23
having partial cuts 33", mounted inwardly on the inner surface
of the rear case 22 wherein threads of these parts are designed
to be common or the same in order to perform a precise meshing.
Fig. 5(a) and Fig. 6(a) show cuts provided with these threads.
Such cuts are useful to let the case 21 or 22 be {ree movable
with no turning, that is, threads having cuts are useful to
change movability conditions between the two cases 21, 22. And
such free movability is obtained if the two cases are met under
such condition that the two thread parts mounted on different

cases are set to be staggered each other, whereby the front

case 21 may readily move into the rear case 22.

The thread part 23 is mounted at the front end of the rear
case 22 and is meshed with the thread part 23” on the front
case 21 to fasten each other while being stored before the dis-
solution. Therein the threading art is so designed as to enter
or to release the fastening by turning about 60 to 70 degrees in
the crest meshed root state, (This situation may be understood
by superposing Fig. 6(a) and Fig. 6(c). The superposed status
will show disengagement or unfastening.) and this fastening is
effective to protect the ampule from being affected by external
forces. As for the reverse detent, a longitudinal ratchet part
24 is mounted outwardly on midportion of the front case 21 and a

ratchet patch 24° 1is mounted inwardly on the rear case 22 to
mesh with the ratchet 24.
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In the step of the dissolution, as the rear gasket 11 rela-
tively raises forwardly, ratchets 24, 24" mounted on the front
and rear cases 21, 22 are put into action, that is, while the
front case 21 lowers, the ratchets 24, 24 are meshed to pre-

0 vent a reverse move, of which 1llustration 1s shown 1n Fig.
5(b) and Fig. 6(d). However, circumferential length of the
ratchets 24, 24’ is partial or not wide as shown in Fig. 6(b)
and 6(d), and thus it is permitted to release the ratchet
meshing and re-engage it, 1f such is thought to be necessary or

10 more suitable. Operations after the dissolution step have been
described above.

However, the use of the ratchet mechanism for reverse de-
tent inevitably accompanies vibrations caused by the same mech-

anism. Thus preferable 1s the use of the ratchet device made

195 from flexible plastic or rubber. Otherwise, the dissolution 1is
performed while the ratchet device 24, 24" is released by
turning the rear case 22 about 90 degrees, and if the plunger
19 is stopped on the way, the ratchet device 24, 24" may be re-
applied by re-turning the rear case 22. Such modification is

20 permitted according to case by case judgement.

Example o
Fig. 7(a) and (b) show two embodiments of combination be-
tween the rear gasket 11 and the plunger 19 in perspective view,
25 wherein Fig. 7(a) is for use in normal condition as shown in
figures so far, and 7(b) is for use with reinforcement against
possible back pressure acting on the gasket 11, that 1s, a

flange 17 is added to prevent deformation with the gasket 11.
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As noted before, the dissolution without the needle holder
b mounted leads the remnant gas to accumulate and such pressure
will act as back pressure against the inflowing solvent. The
rear gasket 11 1s normally made from rubber, material de-
formable due to such back pressure, and such pressure 1s passi-
ble to let the solvent leak through gap between the gasket pe-
riphery and the ampule wall. Fig. 7(b) is reinforcement to pre-
vent such trouble, and is applicable to any embodiments shown

so far.
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What 1s claimed 1is:

1. An injection syringe 1 including a device for preparation
of an 1njectio being generally comprised of a multichambered
cylindrical ampule 2, a front case 3, a rear case 4, a needle
holder 5, an in)ection operator 6, and a plunger 19:

(1) the multichambered cylindrical ampule 2 including two
chambers of a front space 7 and a rear space 8, the front space
1 being sealed forwardly with a packing 9 penetrable by a needle
28 and sealed rearwardly with a movable front gasket 10, and
the rear space 8 being sealed forwardly with the front gasket 10
and sealed rearwardly with a movable rear gasket 11,and the am-
pule 2 also including a bypass route 12 longitudinally arranged
on inner surface of the ampule 2 such that the front gasket 10
1s located to take a position rearwardly apart from the bypass
route 12 before dissolution of a solid medicine 13 wherein the
front space 7 for containing the solid medicine 13 is separated
from the rear space 8 for containing a medicinal solvent 14 or
dispersing agent 14;

(2) the front case 3 including longitudinally on its inner
surface a recess 15 for receiving the bypass route 12, and also
including a tapered tip portion to fix the front edge of the
ampule 2 inside thereof and a thread part 16 on its midportion
to connect the rear case 4 after dissolution of the solid
medicine, and a flange 17 at its rear end;

(3) the rear case 4 including a thread part 16 on its front
portion and a mount part 18 on 1ts rear portion such that the

front case 3 1s longitudinally 1nserted thereinto to provide
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movability with the flange 17 of the front case 3 between the
thread part 16° and the mount part 18, and also including at its
rear end the connection to an injection operator 6 with inter-
mediation of the mount part 18 wherein the injection operator 6
1S connected with the rear gasket 11 by a plunger 19;

(4) wherein, in a process of dissolving the solid medicine 13

admitted in the front space 7 with the medicinal solvent 14 or
dispersing agent 14 filled in the rear space 8, the injection
operator 6 i1s forwardly moved manually, with no use of functions
provided with the injection operator 6, such that the front
gasket 10, the rear space 8 filled with the solvent 14, and the
rear gasket 11 are moved forward in unison by the manual force
acting on the plunger 19, and at the moment that the front
gasket 10 enters into the bypass route 12° s zone, the solvent 14
1S released to flow into the bypass 12 to dissolve the solid
medicine 13, and after all the solvent 14 has been sent off, the
front and rear cases 3, 4 are tightened with working of two
thread parts 16, 16 ,and thereafter the injection operator 6 is
allowable to perform an injection, provided that the needle
holder o 1s mounted on the packing 9, thus environmentally sen-
sitive nature with the injectio i1s overcome.
2. An injection syringe 1 including a device for preparation
of an injectio being generally comprised of a multichambered
cylindrical ampule 2, a front case 3, a rear case 4, a needle
holder 5, an injection operator 6, and a plunger 19:

(1) the multichambered cylindrical ampule 2 including two
chambers of a front space 7 and a rear space 8, the front space

1 being sealed forwardly with a packing 9 penetrable by a needle
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28 and sealed rearwardly with a movable front gasket 10, and
the rear space 8 being sealed forwardly with the front gasket 10
and sealed rearwardly with a movable rear gasket 11, and the
ampule 2 also including a bypass route 12 longitudinally ar-
ranged on inner surface of the ampule 2 such that the front
gasket 10 is located to take a position rearwardly apart from
the bypass route 12 before dissolution of a solid medicine 13
wherein the front space 7 for containing the solid medicine 13
1s separated from the rear space 8 for containing a medicinal
solvent 14 or dispersing agent 14;

(2) the front case 3, being fixed with the ampule 2 by a tubu-
lar stopper 20 mounted inside thereof to abut with the ampule
2's rear end face, including longitudinally on its inner sur-
face a recess 15 for receiving the bypass route 12, and also
including a tapered tip portion to fix the front edge of the am-

pule 2 inside thereof and a thread part 16 on its midportion to

connect the rear case‘4 after dissolution of the solid medicine,

and a flange 17 at its rear end;

(3) the rear case 4 including a thread part 16" on its front
portion and a mount part 18 on its rear portion such that the
front case 3 1s longitudinally inserted thereinto to provide
movabi1lity with the flange 17 of the front case 3 between the
thread part 16" and the mount part 18,and also including at its
rear end the connection to an injection operator 6 with interme-
diation of the mount part 18 wherein the injection operator 6
1s connected with the rear gasket 11 by a plunger 19;

(4) wherein, in a process of dissolving the solid medicine 13

admitted in the front space 7 with the medicinal solvent 14 or
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dispersing agent 14 filled in the rear space 8, the injection
operator 6 1s forwardly moved manually, with no use of func-
tions provided with the injection operator 6, such that the
front gasket 10, the rear space 8 filled with the solvent 14,
and the rear gasket 11 are moved forward in unison by the manual
force acting on the plunger 19, and at the moment that the
front gasket 10 enters into the bypass route 12’ s zone, the sol-
vent 14 1s released to flow into the bypass 12 to dissolve the
solid medicine 13, and after all the solvent 14 has been sent
off, the front and rear cases 3, 4 are tightened with working
of two thread parts 16, 16, and thereafter the injection oper-
ator 6 1s allowable to perform an injection, provided that the
needle holder 9 is mounted on the packing 9, thus environmen-
tally sensitive nature with the injectio is overcone.

3. An injection syringe 1 including a device for preparation
of an injectio being generally comprised of a multichambered
cylindrical ampule 2, a front case 3, a rear case 4, a needle
holder 5, an injection operator 6, and a plunger 19:

(1) the multichambered cylindrical ampule 2 including two
chambers of a front space 7 and a rear space 8, the front space 7
being sealed forwardly with a packing 9 penetrable by a needle
28 and sealed rearwardly with a movable front gasket 10, and the
rear space 8 being sealed forwardly with the front gasket 10
and sealed rearwardly with a movable rear gasket 11, and the am-
pule 2 also including a bypass route 12 longitudinally arranged
on 1nner surface of the ampule 2 such that the front gasket 10

1s located to take a position rearwardly apart from the bypass

route 12 before dissolution of a solid medicine 13 wherein the
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front space 7 for containing the solid medicine 13 is separated
from the rear space 8 for containing a medicinal solvent 14 or
dispersing agent 14;

(2) the front case 3, being fixed with the ampule 2 by a tubu-
lar stopper 20 mounted inside thereof to abut with the ampule
2's rear end face, including longitudinally on its inner sur-
face a recess 15 for receiving the bypass route 12, and also
including a tapered tip portion to fix the front edge of the am-
pule 2 inside thereof and two thread parts 16, 16" outside on
1ts mid- and end-portions to connect the rear case 4:

(3) the rear case 4 including a thread part 16  inside at its
front portion to tighten with the thread part 16" on the front
case before dissolution of the solid medicine, and also in-
cluding at its rear end the connection to an injection operator
6 with intermediation of a mount part 18 wherein the injection
operator 6 is connected with the rear gasket 11 by a plunger
19;

(4) wherein, in a process of dissolving the solid medicine 13
contained in the front space 7 with the medicinal solvent 14 or
dispersing agent 14 filled in the rear space 8, the meshing be-
tween the thread part 16” of the front case 3 and the thread
part of the rear case 4 is released and the injection operator §
is forwardly moved manually,with no use of functions provided
with the injection operator 6, such that the front gasket 10.
the rear space 8 filled with the solvent 14, and the rear
gasket 11 are moved forward in unison by the manual force ac-

ting on the plunger 19, and at the moment that the front gasket

10 enters into the bypass route 12's zone, the solvent 14 is
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released to flow into the bypass 12 to dissolve the solid
medicine 13, and after all the solvent 14 has been sent off, the
front and rear case 3, 4 are tightened with working of two
thread parts 16, 16" and thereafter the injection operator 6 is
allowable to perform an injection, provided that the needle
holder 5 is mounted on the packing 9, thus environmentally sen-
sitive nature with the injectio is overcone.

4. An 1njection syringe applicable to a sensitive medicine as
noted in any of claims 1 to 3, said syringe including a device
for preparation of an injectio by dissolving such solid
medicine substance:

(1) the front case 21 including longitudinally on its inner
surface a recess 29 for receiving the bypass route 12, and also
including a tapered tip portion to fix the front edge of the am-
pule 2 inside thereof and two circumferential thread parts 23,
23" having partial cuts 33, 33" on its ﬁid~and rear-portions to
fix the rear case 22 such that a ratchet 24 is set between the
two thread parts 23, 23" for reverse detention;

(2) the rear case 22 including a circumferential thread part
23" having partial cuts 33" on its front portion such that the
thread part 23" meshes to fix with the thread part 23" of the
front case 21, also including a ratchet 24" on its midportion
such that the ratchet 24 meshes to fix with the ratchet 24 of
the front case 21 for reverse detention, further including the
injection operator 6 with intermediation of the mount part 18
on 1ts rear portion, wherein the injection operator 6 is con-
nected with the rear gasket 11 of the ampule 2;

(3) wherein, in a process of dissolving the solid medicine 13,

__.26“_
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the meshing between the thread part 23" of the front case 3 and
the thread part 23" of the rear case 4 is released and the in-
jection operator 6 1s forwardly moved manually, with no use of
functions provided with the injection operator 6, such that the
ratchet 24 of the front case 3 and the ratchet 24" of the rear
case 4 are brought into meshing and thereby the front and rear
gaskets 10, 11 are forwardly moved in unison by the manual
force acting on the plunger 19, and at the moment that the front
gasket 10 enters into the bypass route 12 s zone, the solvent
14 1s released to flow into the bypass 12 to dissolve the solid
medicine 13, and after all the solvent 14 has been sent off,
the front and rear cases 3, 4 are tightened with working of two
thread parts 23, 23, thus the process of preparing an injectio
is finished.

9. An injection syringe including a device for preparation of
an injectio as noted 1in any of claims 1 to 4, wherein the
plunger 26 connected with the injection operator 6 is provided
with a plunger flange 27.

0. In a process for preparation of an injectio with use of an
injection syringe 1, said syringe 1, including a multichambered
cylindrical ampule 2, a front case 3, a rear case 4, a needle
holder 5, an injection operator 6, and a plunger 19, said multi-
chambered cylindrical ampule 2 including two chambers of a
front space 7 and a rear space 8, the front space 7 being sealed
forwardly with a packing 9 penetrable by a needle 28 and sealed
rearwardly with a movable front gasket 10, and the rear space 8
being sealed forwardly with the front gasket 10 and sealed

rearwardly with a movable rear gasket 11, and the ampule 2 also
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1ncluding a bypass route 12 longitudinally arranged on inner
surface of the ampule 2 such that the front gasket 10 is lo-
cated to take a position rearwardly apart from the bypass route
12 before dissolution of a solid medicine 13, and wherein the
ampoule 2 is set inside the front case 3 and the rear gasket 11
1s connected with the injection operator 6 by the plunger 19:
said process comprising the step of; containing the solid
medicine 13 into the front space 7 and filling the rear space 8
with a medicinal solvent 14 or dispersing agent 14; erecting the
injection syringe 1 thus prepared in a front-up and rear-down
status; pressing manually the injection syringe 1 downwardly
onto an appropriate base or with no use of working by the injec-
tion operator 6 such that the front and rear gaskets 10, 11
move upwardly by the force acting on the plunger 19 and at the
moment that the front gasket 10 enters into the bypass route
12" s zone, the solvent 14 filled in the rear space 8 flows into
the bypass route 12 to dissolve the solid medicine 13 in the
front space 7; tighten by meshing the thread parts 16, 16 con-
necting the front and rear cases 3, 4 after all the solvent 14

has been sent off the rear space 8.
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