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(57) Abstract

An insulin injection system comprises a pen shaped syringe with a cartridge containing insulin, and an injection needle.
The needle is a G 30 needle and the insulin is a type which may freely flow through a G 30 needle. When the insulin is the type
comprising suspended crystals the maximal dimension of any crystal is 15 pm.
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SYRINGE SYSTEM

The invention relates to syringes for injecting insulin and more speci-
fied pen-shaped syringes administering insulin doses from a cartridge in the pen
syringe.

Diabetes is usually treated by the patient frequently injecting himself
with an insulin dose which he adjusts each time according to his immediate need.

To make it less straining to the patient to prick himself several times
a day, it is aspired to make the injections as painless as possible and to reduce
the psychical malaise many people will feel if they have to pass a needle into their
own body.

As the malaise seems to grow with the length and the thickness of
the needle and the sensation of pain seems to be reduced when the needle is
made thinner, a passable way seems to be to make the needle thinner and
shorter. This line may, of course, only be followed to a certain extent, as the
needle must have a length permitting the subcutaneous injection of the insulin
and a thickness allowing the insulin to pass through the needle.

Whereas the écceptable minimum length of the needle is well
defined, the lower limit for the thickness of the needle is more fiuid. With a thinner
needle it becomes more difficult to press the insulin out through the needle and
the injections will take more time. A more relevant lower fimit is set by the fact that
by injecting insulin types appearing as suspended crystals, a sieving of the
suspension may occur, and the suspension injected may consequently have a
lower concentration than expected.

The thicknesses of needles are indicated by a "G" and a gauge
number increasing with thinner needles. Thus, the outér diameter of a G 27
needle is 0.4 mm, of a G 28 needle 0.36 mm, and of a G 30 needle 0.3 mm. The
wall thickness of the needles is typically 0.075 mm, so that a G 27 needie has a
bore of 0.25 mm, whereas the bore of a G 30 needle is 0.15 mm.

Commonly, G 27 needles are used. However, according to Diabetes
Forecast 1976; 29 page 27 problems are observed when G 27 needles and even

thicker needles are used for injecting an insulin containing suspended crystals.
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The problem is a clogging of the needle during injection, which clogging is due to
the fact that crystals of e.g. Lente insulin having a size of 20 - 40 um have a ten-
dency to align themselves across the inside of the needle. This clogging is ob-
served during injection, especially if this injection is carried out too slowly. It must
be presumed that a similar clogging occurs during the filling of the syringe thus
making the filling impossible or at least having the effect that some of the crystals
are retained with the consequence that the suspension sucked into the syringe

has a lower concentration then expected.
Whereas the trend goes towards the use of G 28 needles this is

seen as close to the limit of what is possible. G 29 needles are seen as needles
for disposable syringes for insulin, but G 30 needles have so far been deemed
unusable for injection of an insulin suspension.

The present invention is based on the surprising recognition that

needles thinner than G 29 may be used for injecting insulin.
The present invention is, thus, related to an insulin injection system

comprising a pen shaped syringe having a cartridge with insulin and an injection
needle, the system being characterized in that the needle is a G 30 needle and
the cartridge contains an insulin type which may flow freely through a G 30

needle.
By the use of a pen shaped syringe with a cartridge the insulin will

only have to pass the needle once, which in itself halves the risk of sieving.
Further, the use of suspensions of insulin types having very short and needle
shaped crystals totally eliminates the risk of bridging in a G 30 needle when no

dimension of the insulin crystals exceeds 15 um.
By closely binding a G 30 needle to a system further comprising a

pen-shaped syringe, it may be ensured that a pen syringe equipped with a G 30
needle will always contain insulin of a type which may pass through the needle

without any sieving effect.
The pen syringe may either be manufactured as a disposable

device which is sold prefilled with the insulin or it may appear as a durable pen
syringe so designed that it can only receive cartridges with insulin which may

pass freely through a G 30 needle.
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The needle may have attaching means cooperating with attaching
means on the pen syringe for mounting the needle on the pen syringe, whereby
the needle hub may be designed to only match with pen syringes of the system.
Such attaching means may be a needle hub having a thread cooperating with a

s corresponding thread on the syringe.

The needle hub may have a central protrusion covering part of the
length of the needle. Thereby, the length of the injection part of the needle is
made shorter, which is advantageous as well from a psychological point of view
as from a mechanical one. The protrusion makes visible only the part which

10 should be inserted and it supports the thin and consequently more fragile needle.

With an injection part of the needle of 8 - 12 mm, it is avoided that
the injections become intermuscular instead of subcutaneous. The needles may
be manufactured in the same length as usual for thicker needles and the shorter
injection part may be obtained by the hub protrusion covering a larger part than

15 usual for the needle.
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CLAIMS

1. An insulin injection system comprising a pen shaped syringe
comprising a cartridge with insulin and an injection needle, characterized in that
the needle is a G 30 needle and the cartridge contains an insulin type which may

s freely flow through a G 30 needle.

2. An insulin injection system according to claim 1, characterized in

that the insulin in the cartridge has a maximal crystals size of 15 um.

3. An insulin injection system according to claim 1 or 2, charac-

terized in that the pen syringe is a disposable device prefilled with insulin.

10 4. An insulin injection system according to clam 1 or 2, charac-
terized in that the pen syringe is a durable device designed to receive only cart-

ridges containing insulin which may pass freely through a G 30 needle.

5. An insulin injection system according to any of the preceding

claims, characterized in that the needle has attaching means for cooperation with

15 attaching means on the pen syringe.

6. An insulin injection system according to claim 5, characterized in
that the needle attaching means is a needle hub having a thread cooperating with

a corresponding thread on the pen syringe.

7. An insulin injection system according to claim 6, characterized in
»0 that the needle hub has a central protrusion covering part of the length of the

needle.

8. An insulin injection system according to claim 7, characterized in
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that the iength of the injection part of the needle is 8 - 12 mm.
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