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(57) Abrége/Abstract:

The Invention provides an Injection device comprising an open cavity (2), an injection needle (9) projecting from the bottom of
this cavity (2), a first leakproof compartment (6) delimited by a first section of a mobile barrier (11), first devices (13) for
displacing the said first section of a mobile barrier (11) to vary the volume of the compartment, at least one passage (7)
communicating between the said first leakproof compartment (6) and the said cavity (2), a second leakproof compartment (5) for
a product to be Injected, delimited by a second section of a mobile barrier (10), and second devices (12) for displacing the said
second section of a mobile barrier (10) to vary the volume of the compartment. The said first and second leakproof
compartments (5, 6) extend longitudinally within a tubular body (1). The cavity (2) Is located at one end of this tubular body, while
the said first and second devices (12, 13) for displacing the said first and second sections of a mobile barrier (10, 11) are
accessible at the other end of the said tubular body (1).
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(57) Abstract: The invention provides an injection device comprising an open

"' /. cavity (2), an injection needle (9) projecting from the bottom of this cavity (2),
/ 13a a first leakproof compartment (6) delimited by a first section of a mobile barrier
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INJECTION DEVICE

The invention relates to an injection device.

INVENTION
An injection device using suction has been proposed in US

4'114'619. The proposed device has an open cavity with an

injection needle projecting from the bottom of the cavity. The

open cavity is applied to the skin. When the opening of the

cavity 1s placed correctly sensors activate a suction piston

which creates a wvacuum in the cavity. This wvacuum draws the

skin

towards the

bottom o©of the cavity and then causes

penetration by the 1injection needle projecting from the bottom

of

transducer,

complete automatlon o

OF

the cavity.

)

The purpose of

second detector, consisting of a pressure

activates the piston of the i1njection syringe.

the device of US 4,114,619 1is to achileve

g

- the injection process once the opening

the cavity 1is correctly placed in contact with thilis tissue.

In consequence the design of the device for executing this

automatic process is relatively complex.

SUMMARY OF TH.

injection device o:

INVENTL

1S

ON

It 1s an object of the present 1invention to provide an

simplified design.

—

further object of the invention to provide an

injection device that can be simply manufactured, at low cost.

It 1s

F

further object of the invention to provide an

injection device that 1s easily portable.
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The invention exploits the concept which consists of

making the cutaneous tissue penetrate inside the needle rather

than the inverse, as 1in traditional injection syringes. The

yuru

invention provides a device of the simplest possible design so

that it can be manufactured at low cost and be simple and easy

to use. This result 1s achieved by creating in the 1injection

area, as in the device mentioned above, a vacuum by the use of
an open cavity whose opening is applied to the skin so as to

draw it up against the injection needle projecting from the

bottom of the cavity.
The invention provides an injection device having an open

cavity whose opening is delimited by an annular rim 1ntended

for application to the skin of a subject under treatment, an

injection needle projecting from the bottom of the cavity, 1its

i g

forward end being set back in respect of the annular rim, a

first, leakproof compartment delimited Dby a first mobile

barrier, means for displacing the first mobile barrier so as to

vary the volume of the first compartment, at Least one

P

communicating passage between the first leakproof compartment

pr—4y

and the cavity, a second leakproof compartment for a product to

be injected, delimited by a second mobile barrier, a second

means for displacing the said second section of a mobile

barrier so as to vary the wvolume of the second leakproof

compartment, and an opening to enable the second leakproof

compartment to communicate with the said injection needle.

L]

DETAILED DESCRIPTION OF THE INVENTION

- -
— —

In the case of self-injection the person performing the

F

injection does not himself have to make the needle penetrate

__1

the cutaneous tissue, which i1s a notable 1mprovement from the

F

psychological standpoint. The drawing up of the skin reduces

i

the perception of pain caused by the penetration of the needle.
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P

The depth of needle penetration is perfectly regulated by the

length to which the needle projects from the bottom of the

cavity, a safety feature likely to be reassuring, particularly

to the person who must perform self-injection.

The attached drawings i1llustrate, schematically and by way

of example, one embodiment of the injection device to which the

invention refers.

Figure 1 1is a section along the axis of this embodiment

showing the device 1n a first position;

pri— pr——

Figure 2 is an enlarged view of a detail of Figure 1;

Figure 3 1s a view similar to Figure 1 showing the device
in a second position;

Figure 4 is a view similar to Figure 1 showing the dévice
in a third position;

Figure 5 i1is a view similar to Figure 1 showing the device

in a fourth position.

The device i1llustrated has a tubular cylindrical body 1

having at one end an open cavity 2 the bottom of which is

delimited by an annular wall 3 extending around a cylindrical

wall 4 centred on the longitudinal axis of the tubular body 1.

This cylindrical wall 4 extends from the open end of the

tubular body 1, opposite to the open cavity 2, into the

interior of the latter, in the bottom of which a portion 4a of

this cylindrical wall 4 projects.

—

T'he cylindrical wall 4 divides the interior space of the

tubular body 1 adjoining the annular wall 3 opposite the open

P

cavity 2 into two elongated compartments, of which one, 5, has

an annular section forming a cylinder concentric with the axis

of the tubular body 1, the other, 6, having an annular section
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concentric with the c¢ylindrical compartment 5 which it

surrounds.

Openings 7 are made through the wall 3 to place the com-

partment 6 1n communication with the open cavity 2. The

cylindrical compartment 5 1s closed at the level of the wall 3

by a barrier 8 which forms one piece with an injection needle 9

extending inside the open cavity 2, 1its forward end being set

pr—

back from the rim Z2a bounding the opening of the cavity 2. If

the barrier 8 1s not directly formed by a single piece moulded

together with the tubular body 1 i1t can be soldered or glued

on. Its centre has a perforation 8a to place the channel of the
injection needle in communication with the c¢ylindrical

compartment 5.

F

Fach of the compartments 5, 6 encloses a piston, 10, 11

respectively. The piston 10 forms one piece with a plunger 12,

while the piston 11 forms one pilece with a plunger 13 which in

section takes the form of an annular sector with 1ts concave

p—

surface fitting tightly against the exterior surface of the

cylindrical wall 4. The end of the plunger 13 located outside

the tubular body 1 forms one piece with a circular sector 13a

p—

the exterior extremity of which terminates in a lip 13b which

in turn forms one piece with a lug 13c (Figure 2).

A locking element 13d is located within the lip 13b and

terminates in a bevel 13e. The end of the wall of the tubular

body 1 consists of an annular lip la delimited externally by a
bevel 1b. As 1s shown in Figure 2 the two bevels 1lb and 13e are

designed as detents, that is to say, they are designed to
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ensure, when locked together, that the plunger 13 and the

piston 11 stay in position along the axis of the tubular body 1

when subjected to an axial force which tends to push the

plunger 13 out of the tubular body 1. On the other hand, the
bevels 1lb and 13e allow the 1lip 13d to be locked onto the 1lip

la of the tubular body 1 when the plunger 13 and the piston 11

are displaced along their axis from the open end of the

_
p—

compartment 6 towards 1ts closed end, creating a component of

centripetal force which can displace the lip 13b when the bevel

13e pushes against the bevel of the lip la to allow the lip 13d

to pass the 1lip la of the tubular body 1, until the lip 13b

_
et

locks under the lip la. This, of course, presupposes adeqguate

elasticity 1n the circular sector 13a. For this purpose it is

advantageous to use a material which can Dbe deformed

elastically.

A helicoidal spring 14 1is placed in the compartment 6

i

between the bottom of the compartment delimited by the annular

wall 3 and the piston 11. When the piston 11 compresses the

spring 14 against the bottom 3 of the compartment 6 the

-

circular sector 13a forming one piece with the plunger 13 of

the piston 11 is locked to the lip la of the tubular body 1la

[sic] as explained above. When not in use the wvarious elements

of the device described are 1in the position illustrated in

Figure 1.

To perform an injection using this device the required

amount of the product to be 1njected 1s drawn in, as in the

g,

case of a traditional syringe, by placing the forward end of

the 1njection needle 9 1n the appropriate product and drawing
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in the desired dose of the product by displacing the piston 10

by means of the plunger 12, as 1s shown in Figure 3.

_

The opening 2a of the cavity 2 1s then applied to the

surface of the skin (not shown) through which the injection is

to be made. The piston 11 is freed by unlocking the lip 13d of

i

the circular sector 13a from the lip la of the tubular body 1

by deforming the lug 13c upwards. The freed piston 11 allows

the pressure developed by the release of the spring 14 to push

it towards the open end of the compartment 6. Since the cavity

2 1s closed by the skin to which its rim 2a 1s applied the

displacing of the piston 11 creates a wvacuum within the

compartment 6 and the cavity 2 which communicates with 1t via

e~ ="
- —

fect of deforming the

the openings 7. This wvacuum has the e:

portion of skin which is inside the rim 2a of the cavity 2 in

the direction of the bottom of the cavity 2, thus forcing the

P
P—

end of the needle through the skin resting against the rim o:

the portion 4a of the cylindrical wall 4 projecting from the

bottom of the cavity 2 concentrically with the injection needle

p—

9. The wvarious elements of the device are then 1n the position

illustrated in Figure 4, ready for the injection proper.

For this purpose the plunger 12 is then pushed back within

the compartment 5 wuntil 1t rests against the Dbarrier 8

N

delimiting the bottom of the compartment 5, as shown 1in Filgure

5. The device 1s withdrawn simply by pushing back the plunger

13 forming one piece with the piston 11, thus once more raising

the pressure and then making 1t possible to separate the

opening 2a of the cavity 2 from the skin which 1s no longer

drawn in by the wvacuum in the cavity 2. The locking element 13d
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gr—

is then once again locked under the lip la of the cylindrical

bodv 1 to hold the piston 11 1in the position of Figure 1

against the pressure exerted upon it by the spring 14 which 1is

yre—

once more compressed at the bottom of the annular compartment

5 0.

iy

The device of the invention may be made of plastic, metal

or glass. It is preferred that the pistons and cylindrical body

be made of plastic.

10

|

In a preferred embodiment, the device 1s designed for

0}

single use.

In a further preferred embodiment, the needle length can

pr——

15 Dbe varied, thus allowing control of the depth of penetration.
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CLAIMS

1. A handheld injection device comprising:

an open cavity (2) having a rim (2a), the rim being capable of

—

forming an airtight seal when applied to the skin of a patient;

a first piston (11) in communication with the open cavity (2)

for creating suction therein;

a needle (9) projecting into the open cavity (2), but not

projecting beyond the rim (2a);

a second piston (10) for contalining a product to be 1injected,

the second piston being in communication with the needle (9);

wherein withdrawal of the first piston (11) creates suction in
the open cavity (2a), causing the patient’s skin to be sucked
into the cavity (2) and to be pierced by the needle (9), and

—

actuation of the second piston (10) causes the product to be

injected;

characterised in that the first (11) and second (10) pistons

are located within a cylindrical body (1), the cylindrical body

F

having the needle (9) at one end and actuating means (13) for

the pistons (10, 11) at another end.

2. A device according to claim 1, wherein said cylindrical

body (1) comprises a first central cylinder (5) surrounded by a

second annular cylinder (6) in which are located respectively

said first 11, and second pistons.

3. An injection device comprising

'-.

an open cavity (2) the opening of which 1s delimited by an

g

annular rim (2a) intended to be applied to the skin of a

subject under treatment,
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an injection needle (9) projecting from the bottom of the

cavity (2) its forward end being set back in relation to the

said annular rim (2a),

a first leakproof compartment (6) delimited by a first section

5 of a mobile barrier (11),

first means (13) for displacing the said first section of a

mobile barrier (11) 1in order to wvary the volume of the said

first compartment (0),

at least one passage (7) communicating between the first

10 leakproof compartment (6) and the said cavity (2),

a second Jleakproof compartment (5) for a product to be

i

injected, delimited by a second section of a mobilile barrier

(10),

gu—
—

second means (12) for displacing the said second section of a

15 mobile barrier (10) in order to vary the volume of the second

leakproof compartment (5) and

an opening (8a) communicating between the second leakproof
compartment (5) and the said injection needle (9),

characterlzed in that

20 the said first and second leakproof compartments (6, 5) extend

longitudinally within a tubular body (1), that the said cavity

(2) 1s located at one end of the tubular body (1), while the

said first and second means (13, 12) for. displacing the said

gy

first and second sections of a mobile barrier (11, 10)

25 respectively of  the said  first and second  leakproof

compartments (6, 5) are accessible at the other end of the said

tubular body (1).

4, A Device according to Claim 3, characterized in that

30 the said first leakproof compartment (6) has an annular section



10

15

20

25

30

CA 02405979 2002-10-15
WO 01/87389 PCT/1IB01/00824

10

surrounding the said second leakproof compartment (5).

5. A Device according to claim 3 or 4, characterized in that

it includes elastic pressure devices (14) acting on the said

first section of a mobile barrier (11l) to increase the volume

of the said first compartment (6) and locking elements (1la,

13d) to hold the said first section of a mobile barrier (11) in

a position 1in which the said elastic devices (14) are

compressed, equivalent to the minimum volume of the said first

compartment (o).

0. A Device according to Claim 5, characterized in that

the said locking elements (la, 13d) form one piece with both

the said first devices (13) for displacing the said first

section of a mobile barrier (1l1l) and with the said tubular body

(1) .

7. A Device according to any one of c¢claims 3 to o,

characterized in that

cach of the said first and second sections of a mobile barrier

(11, 10) is formed by a pilston sliding within its respective

compartment (6, 2).

8 . A Device according to any one of <claims 3 to 7,

characterized in that

an annular wall (4a) extends concentrically around the portion

')

of the said injection needle (9) which projects at the bottom

gr— g
ey

of the said cavity (2), at approximately half the distance

F

between the bottom and the forward end of the said injection

needle (9).
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