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(57) Abstract

An injection member for a jet spray
injection device through which device a

dose of medicine is adminstered for sub-
cutaneous or intramuscular injection has a
jet nozzle designed as a needle having a 1
length of 0,05 — 0,3 mm enabling it just to
penetrate the stratum corneum.
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Injection member

The invention relaters to an injection member for a jet spray injection device through which

device a dose of medicine is administered for subcutaneous or intramuscular injection.

It is often wanted to perform a subcutaneous injection of a medicine dose. The medicine is
deposited in the subcutis tissue from where it subsequently finds its way to the blood. Espe-
cially diabetics have to frequently inject themselves with insulin to keep their blood glucose

content under control. For this purpose more kinds of injection devices exists.

A classic injection device comprises a syringe which is provided with a needie which has a
length enabling it to penetrate cutis and enter subcutis where a dose of medicine is depos-

ited by being pressed from the syringe out through the needle.

However, many people are reluctant to prick themselves with needies and although needies
are made very thin and short an injection may still happen to nourish the above mentioned
reluctance which may promote a user to cut down the number of injections to a level beyond
the warrantable.

To overcome this needle phobia of the patient and to further reduce pain, various jet injec-
tion systems has been developed. Such jet injection systems have no needle but a spray
nozzle through which the medicine is sprayed to give the medicine a speed enabling it to
penetrate the cutis and be dispersed in the subcutis. However, dosing is difficult, in part due
to the anatomical condition of the skin (cutis) where the first layer (stratum corneum) con-
sists of dead, keratinised cells. The layer is much more resistant to water penetration than to
lipid penetration, and it forms a strong mechanical barrier, especially considering the thick-
ness of the layer, which has a mean of 0.1 mm on the most of the body (thin skin). The
stratum corneum is enlarged in a few specific areas (thick skin): e. g. the hand and the foot
sole, areas where injection normally is avoided. Beneath stratum corneum foliows the vari-
ous other layers of epidermis, with living skin cells, blood vessels, sensory nerve endings
ect. Epidermis is followed by dermis which is mainly connective tissue. Then follows subcutis

(mostly adipose tissue and connective tissue), the size of subcutis is very variable in the in-



10

15

20

25

30

WO 99/03521 PCT/DK98/00292
2
dividual person and between persons. By the spray injection it is difficult to estimate how

much of the medicine glances off from the dead cells at the skin surface and how much ac-

tually reaches the subcutis.

It is an object of the invention to provide an injection member for a jet spray injection device

by which injection member the above mentioned draw-backs are overcome.

An injection member according to the invention is characterised in that it comprises a jet

nozzle designed as a needle having a length in the range from 0,05mm to 6 mm combined
with the jet spray nozzle.

The use of the injection member according to the invention will reduce the risk of damaging
the often very large medicine molecules during the passage of the skin. Furthermore, less
injection force need to be applied and a more precise definition of the injection depth is pos-
sible so that superficial or too profound deposits is avoided. The size of the pointer or the
needle may be so small that it does not cause pain but is, if at all, felt as a small pressure on

the skin. The risk for bleeding due to needle trauma is also reduced to almost zero.

According to the invention the needie or pointer may have a length in the range 0.05 mm to
4 mm, preferably between 0.3 mm and 2 mm. Such needles will be too short for conven-

tional injection but may be used for jet injection to ensure that the jet has not to penetrate the
stratum corneum.

In a preferred embodiment of the injection member according to the invention the nozzle
may be designed as a pointer having a length from 0.05 mm to 0.3 mm, more preferred 0.1
mm to 0.2 mm. With this length the pointer is long enough to weaken or penetrate the sta-
tum corneum but not long enough to cause significant contact with the layer of living cells
beneath stratum corneum and insertion in subcutis is impossible. Neither will the pointer be
able to get in contact with the sensory nerve endings located in cutis. Medicine delivered as
a jet through the pointer will not partly glance off from the keratine layer, thus the injected
dose will be more accurate. Moreover the risk of pain release as seen with conventional

subcutaneous needies will be minimised to that of the jet stream.
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The shape of the pointer may be that of a conventional needle , but it may have other forms

and the peripheral end may be sharp or blunted. The inner diameter of the pointer may be

from 0.1 mm to 3 mm.

According to the invention the injection member may appropriately be a changeable unit
which can be mounted on a jet injection syringe. This will allow the injection member to be
changed each time an injection has been made. Also the needle may at each injection be

chosen to have a length suited for the user and the intended point of injection.

By a number of measurement it is found that the thickness of the cutis and subcutis lies in the
intervals described in the following table. The mean values may be seen as the values valid for

the preferred injection zones.

Eemales Males
min max mean min max mean
cutis 1,1 3,6 1,7 1,2 41 2,3
subcutis 45 30,8 12,1 2,3 26,9 7,2
sum 5,6 34,4 13,8 35 31,0 9,5

According to the invention the injection member may be provided with an array of short nee-

dies. Hereby a better distribution of the injected liquid is ensured .

In the following the invention is described in further details with references to the drawing,

wherein

Figure 1 schematically shows a sectional view of the skin during the injection of a liquid

in a jet from an injection member according to the invention, and

Figure 2  shows schematically a sectional view of the skin during injection of a liquid in

multiple jets from another embodiment of the injection member according to

the invention.
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In figure 1 a keratin layer 1, stratum corneum, overlies the epidermal 2 and dermal layer 3.
These three layers forms cutis, the skin, 4. Beneath this is subcutis 5 followed by a muscle 6

in its fascia.

An injection member 7 is pressed against the upper surface of the skin so that a pointer 8
penetrates the keratin layer 1. From this position a jet 9 is expelled from the pointer 8 at a
speed allowing it to penetrate the remaining part of cutis and to intrude the subcutis 5 where
it forms a deposit 10 which subsequently is taken up by the blood/lymph system. During its

passage into subcutis 5 the jet 9 is decelerated so it will not penetrate the muscle fascia 6.

As the pointer helps the jet to pass the cutis the jet need not be expelled with as high an en-
ergy content as needs a jet which must pierce the surface of the cutis. If an intramuscular
injection is wanted the velocity and the pressure by which the jet is expelled must be corre-
spondingly higher so that the liquid is not decelerated to an extend disabling its penetration

ability until it has passed the muscle membrane 3.

In figure 2 elements corresponding to elements shown in figure 1 are given the same refer-
ence numbers. The injection member may be equipped with a number of needles or point-
ers. In the embodiment shown in figure 2 an injection member with three needles 8 are
shown. By this dividing into more jets 9 a better distribution of the liquid in the subcutis is
obtained. As the jets do not have to perform the initial penetration of the cutis surface a
lower energy content in each jet will do and the output energy which may be supplied by an

injector can be distributed to more jets.

Figure 3 shows an injection member 7 mounted on a cartridge 12 in a housing 13 of an in-
jection device. The cartridge 12 is closed by a rubber membrane 14 which is by a metal cap
16 clamped sealingly to a flange 15 forming an integral part of the cartridge 12. The injection
member is clicked onto the ampoule by circular hook edge 17 gripping behind the flange 15.
A needle element 18 penetrates the membrane to establish communication between the in-
side of the cartridge and a nozzle 19 which is surrounded by a ring shaped or tubular pointer
8. The injection member may be released from the ampoule by breaking the hook edge out
of engagement with the flange, and the member may be replaced by a new injection mem-
ber.
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Claims

1. An injection member for a jet spray injection device through which device a dose of medi-
cine is administered for subcutaneous or intramuscular injection characterised in that it com-

prises a jet nozzle designed as a needle having a length in the range from 0,05mm to 6 mm

combined with the jet spray nozzle.

2. An injection member according to claim 1, characterized in the that the needle has a

length in the range 0.05 mm to 4 mm, preferably between 0.3 mm and 2 mm.

3. An injection member according to claim 1, characterised in that the needle has a length in

the range 0.05 mm to 0.3 mm, preferably 0.1 mm to 0.2 mm.

4, An injection member according to claim 1, 2 or 3, characterised in that the member is a

changeable unit which can be mounted on a jet injection syringe.

5. An injection member according to anyone of the preceding claims, characterised in that it
comprises an array of needles
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