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(57) Abréegée/Abstract:
A needle for Intraligamentary anaesthesia Is provided, wherein the needle has a tubular body with a proximal and a distal end, the

body comprises a proximal opening Iin the proximal end, a distal opening In the distal end and a passage, extending through the
body, which connects the two openings, wherein the body Is formed In one piece and the outer diameter of the tubular body Is at
no point greater than 0.30 mm and wherein the distal end narrows in the longitudinal direction from the proximal to the distal end

and Is rounded and/or Is free from cut edges.
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Abstract

A needle for intraligamentary anaesthesia is provided, wherein the needle has a
tubular body with a proximal and a distal end, the body comprises a proximal opening
in the proximal end, a distal opening in the distal end and a passage, extending

5 through the body, which connects the two openings, wherein the body is formed Iin
one piece and the outer diameter of the tubular body is at no point greater than 0.30
mm and wherein the distal end narrows in the longitudinal direction from the proximal

to the distal end and is rounded and/or is free from cut edges.
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Needle for intraligamentary anaesthesia

The present invention relates to a needle for intraligamentary anaesthesia, as well as

a syringe with such a needle.

In the case of intraligamentary anaesthesia, the needle is inserted into the
periodontal space or the desmodontal space (space between tooth cervix and
gingival margin) until there is contact with bone. The anaesthetic is then injected into
the periodontal space of the corresponding tooth root, with the result that the
periodontium, including the bony alveolus up to the root tip of the tooth, is permeated
with the anaesthetic. The nerve fibres reaching into the dental pulp are thereby
numbed within a few seconds. In the case of intraligamentary anaesthesia,
advantageously, less anaesthetic per tooth is administered, which can be particularly
advantageous for patients at risk of a cardiovascular event. As the needle is ground
so as to be pointed, the pain from the injection prick can be kept relatively low.
Irrespective thereof, however, there Is always some pain from the injection prick, as
tissue is damaged irrespective of how deep into the desmodontal space the needle is
iInserted. This is disadvantageous precisely in the case of patients with a fear of

needles, as each tooth is to be numbed individually.

Starting from here, the object of the invention is therefore to provide an improved

needle for intraligamentary anaesthesia.

Some embodiments of the invention provide a needle for intraligamentary
anaesthesia, wherein the needle has a tubular body with a proximal and a distal end,
the body comprises a proximal opening in the proximal end, a distal opening in the
distal end and a passage, extending through the body, which connects the two
openings, wherein the body is formed in one piece and the outer diameter of the
tubular body is at no point greater than 0.30 mm and wherein the diStaI end narrows
In the longitudinal direction from the proximal to the distal end, and is rounded and/or

Is free from cut edges.
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As, in the case of the needle according to the invention, the distal end narrows in the
longitudinal direction from the proximal to the distal end, and is rounded and/or is free
from cut edges, it Is possible to insert the needle Into the periodontal space without
damaging tissue. This insertion can be carried out until there is contact with bone.

The risk of damage can thus be minimized and there is no pain from the injection

prick.

In particular, the distal end can be spherically rounded. It is preferred here for the

radius of the spherical rounding to amount to half the outer diameter of the tubular

body of the needle.

The distal end can be ground such that it does not have a grinding angle.

Furthermore the distal end can be ground such that it Is semi-circular,

The outer diameter of the needle can be 0.30 mm or less. Outer diameters of 0.300
mm and 0.28 mm are preferred. The inner diameter can be 0.133 mm, 0.165 mm or
also 0.140 mm. Thus there are then wall thicknesses of 0.0835 mm, 0.0675 mm or
0.08 mm with an outer diameter of 0.3 mm and wall thicknesses of 0.0735 mm,

0.0575 mm and 0.07 mm with an outer diameter of 0.28 mm.
The passage preferably extends coaxially to the longitudinal axis.

The tubular body preferably has an annular outer contour in cross section, with the
result that the outer diameter is clearly defined. In the case of a different outer
contour in cross section, by outer diameter iIs meant the diameter of the smallest

circular ring in which the outer contour of the tubular body is completely contained.

The tubular body preferably has the same outer contour in cross section over its

entire length. In particular, the tubular body is formed as a hollow cylinder (in each
case preferably with the exception of the proximal and distal ends). In pérticular, the

tubular body has a constant outer diameter over its entire length.

The tubular body (with the distal end or optionally without the proximal end) is

preferably rotationally symmetrical relative to the longitudinal axis. The tubular body
2
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can thus be mapped onto itself by rotation through a particular angle. Thus, the
tubular body In cross section can in principle have the outer contour of a triangular, a
rectangular or another rotationally symmetrical polygonal area. However, the outer
contour of a circular cross-sectional shape is preferred. In particular, the tubular body
can be rotationally symmetrical relative to the longitudinal axis. In this case, the cross

section Is annular.

The tubular body thus, preferably together with its distal end, has rotational symmetry
or symmetry of rotation (mapping onto itself at any angles of rotation about the
longitudinal axis). The proximal end can preferably be ground so as to be pointed
and/or such that it has at least one cutting edge, with the result that the proximal end

IS not rotationally symmetrical.

The needle can furthermore have a socket. The socket can serve, e.g., to connect
the needle to a syringe (e.g. a cartridge syringe). The socket can be glued or welded
to the tubular body. Furthermore, the socket can be rotationally symmetrical or

symmetrical in rotation.

The distal end can be formed such that the radius of the rounding increases in the

direction towards the distal end.

The needle or the tubular body can extend in a straight line. It is furthermore possible

for the needle or the tubular body to be curved.

A syringe with a needle according to the invention is furthermore provided. The

syringe can be formed as a cartridge syringe or carpule syringe.

An anaesthesia method is furthermore claimed, in which a syringe with a needle

according to the invention is pushed into the periodontal space, wherein the distal
end of the needle points away from the syringe. In the pushed-in state, the

anaesthetic Is then applied through the needle and via the distal end.
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The method can have further steps, which are described in connection with the

needle according to the invention and the syringe with the needle according to the

Invention.

It Is understood that the features mentioned above and those yet to be explained In

5 the following are applicable, not only in the specified combinations, but also in other

combinations or singly, without departing from the scope of the present invention.

The invention is explained in even more detail below by way of example with

reference to the attached drawings, which also disclose features essential to the

invention. There are shown in:

10 Fig. 1 a schematic representation of an embodiment of the needle 1 according
to the invention;

Fig. 2 a magnified cross-sectional view of the distal and proximal ends 4, 3 of
the tubular body 2 of the needle 1 of Fig. 1,

Fig. 3 a perspective representation of a syringe 11;
15  Fig. 4 a sectional view of the syringe 11 of Fig. 3;
Fig. 5 a schematic representation of a cartridge 23;
Fig. 6 the syringe 11 according to Figs. 3 and 4 with the cartridge 23

according to Fig. 5 and the needle 1 according to Figs. 1 and 2;
Fig. 7 a schematic representation of a tooth 40;

20 Fig. 8 a schematic representation of the insertion of the needle 1 connected to

the syringe 11 into the periodontal space 43;

Fig. 9 a sectional view of the distal end 4 of a further embodiment of the

needle 1 according to the invention and
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Fig. 10 a sectional view of the distal end 4 of a further embodiment of the

needle 1 according to the invention.

In the embodiment shéwn in Fig. 1, the needle 1 according to the invention comprises
a tubular body 2, which has a proximal end 3 and a distal end 4, and a socket 5. The
needle 1 according to the invention can in particular be used in intraligamentary
anaesthesia, in which an anaesthetic is applied via the needle 1, wherein the

needle 1 can be pushed, for example, into the periodontal space at the root of the

corresponding tooth.

In order to prevent tissue damage as far as possible, on the one hand the needle 1
according to the invention is formed particularly thin and on the other hand the distal
end 4 is rounded in the described embodiment. In addition, the tubular body 2 is

formed in one piece.

As can be seen in particular from the partial sectional view of the proximal and distal
ends 3, 4 in Fig. 2, the body 2 has a passage 6 (which can also be called a bore 6),
which extends from a proximal opening 7 at the proximal end of the body 2 up to a
distal opening 8 at the distal end 4 of the body 2. The tubular body 2 is rotationally
symmetrical relative to a central axis M, which extends from the proximal to the distal
end 3, 4, and has a circular outer contour in a section plane perpendicular to the
plane of drawing in Fig. 2. Furthermore, the passage 6 has a circular cross section in

this section plane and extends coaxially to the central axis M.

The tubular body 2 has an outer diameter D1 of less than or equal to 0.30 mm. In the
embodiment described here the outer diameter D1 i1s 0.30 mm. The inner diameter
D2 of the tubular body 2, and thus the diameter of the passage 6, is 0.133 mm, with

the result that the tubular body 2, which can also be called a hollow needle, has a
wall thickness D3 of 0.0835 mm.

The proximal end 3 of the body 2 is ground, as Is represented in Fig. 2, in order to be
able to penetrate a membrane of a cartridge with the proximal end 3, as will be

described below.
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The distal end 4 is rounded. In the embodiment described here, the distal end is

spherically ground, wherein the radius r of the ground section preferably amounts to

half the outer diameter D1, and thus is 0.15 mm here.

The tubular body 2 can be produced from steel or stainless steel. Because of the
one-piece formation and the continuous wall, despite the small outer diameter, there
IS the necessary stability, even in the case of a length L of the body 2 of, e.g., from 9
to 15 mm. The body 2 is in particular characterized in that it has no further openings
apart from the two openings 7 and 8. In particular, there are thus no lateral outlet
openings in the wall, with the result that the body 2 is free from lateral outlet
openings or inlet openings. In particular, the tubular body 2 has a constant outer
diameter over its entire length, of course with the exception of the rounded distal end
4, which narrows, and the proximal end 3, which is ground so as to be pointed. It is
furthermore preferred for the diameter of the passage 6 to be constant over its entire

length, with the result that the thickness of the wall of the body 2 is also constant.

The socket 5 can consist of plastic or metal and is, e.g., glued or welded to the
tubular body 2.

A syringe 11 which can be used together with the needle 1 according to the invention
Is shown In Figs. 3 and 4. The syringe 11 can, e.g., be formed as a cartridge syringe,
which can also be called a carpule syringe. The syringe 11 comprises a syringe body

12 formed substantially tubular, in which a plunger 13 is held so that it can be shifted
longitudinally.

The syringe body 12 comprises a main tube 15 in the shape of a hollow cylinder with
a needle receiver 16 at the front end and a centring sleeve 17 installed at the rear

end. The needle receiver 16 is screwed and glued into the main tube 15. The centring
sleeve 17 is inserted into the main tube 15 up to its stop 18, which rests against the
rear end of the main tube 15. Furthermore, at the rear end of the main tube 15, a
handle cap 19 is screwed on and glued, on the rear end of which a finger plate 20 is

rotatably mounted and secured by a ring 34. For this, the ring 34 is screwed and

6
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glued onto the rear end of the finger plate 20. Between the centring sleeve 17 and the

handle cap 19, a coll spring 21 Is arranged, the ends of which are connected to the
centring sleeve 17 and the handle cap 19, with the result that the centring sleeve 17

IS pressed against the main tube 15.

The main tube 15 has a lateral loading opening 22, via which the syringe 11 can be
loaded with a cartridge 23 shown schematically in Fig. 5. The cartridge 23 can be a
conventional glass ampoule, which is sealed at its front end with a membrane layer
24 and at its rear end with a rubber stopper 25 that can be shifted in the longitudinal

direction of the cartridge 23 (as is indicated by the double arrow P1).

At its front end, the plunger 13 of the syringe 11 has an arrowhead 26, which can be
pushed Into the rubber stopper 25 of the inserted cartridge 23 such that the rubber
stopper 25 can be shifted in the longitudinal direction by the movement of the plunger

13. The arrowhead 26 can thus be anchored in the rubber stopper 25.

At the rear end of the plunger 13, an annular thumb ring 27 is secured for the thumb
of a person using the syringe 11. The previously described parts of the syringe 11 are
all produced from metal, wherein the plunger 13 consists of stainless steel and the
remaining parts (except for the compression spring 21) are produced from chrome-
plated brass. The syringe body 12 has a length of approx. 110 mm and the inner
diameter of the main tube is approx. 10 mm. The plunger 13 has a length of approx.

100 mm. The outer and inner diameters of the thumb ring 27 are approx. 32 or 30

mm.

In operation, the plunger 13 is pulled backwards by means of the thumb section 27
until the arrowhead 26 i1s completely sunk in a receiver area 30 at the front end of the

centring sleeve 17. A further pulling-back of the plunger 13 leads to the centring
sleeve 17 being shifted in the longitudinal direction of the main tube 15 against the
spring 21, with the result that there is enough space in the main tube 15 to insert the
cartridge 23. The plunger 13 Is held in this position while the cartridge 23 is being

Inserted. As soon as the cartridge 23 has been inserted into the main tube 15 via the

7
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lateral loading opening 22, the holding of the position of the plunger 13 can be ended,
with the result that, because of the restoring force of the spring 21, the centring
sleeve 17 presses the inserted cartridge 23 against the needle receiver 16 and thus

fixes the cartridge 23 in the main tube 15.

The plunger 13 is then pushed forwards in order to stab the arrowhead 26 into the
rubber stopper 25. Furthermore, the needle 1 is stabbed through the membrane layer
24 of the cartridge 23 through the needle receiver 16 and the membrane 24. This is
easily possible because of the ground or sharpened proximal end 3 of the needle 1.

The syringe 11 is thereby prepared for use.

In the poéition shown in Fig. 6, the rubber stopper 26 is already pushed beyond
halfway to the front end of the syringe 1, with the result that the corresponding fluid,
which was present in the cartridge 23, has been dispensed via the needle 1 and thus

via the distal end 4. The fluid can be, for example, an anaesthetic.

A tooth 40, together with the gum 41 and the corresponding bone 42 (e.g. alveolar
bone), is represented in a schematic view in Fig. 7. The periodontal space 43 lies

between the gum 41 and the tooth 40.

In order now to numb this tooth 40 and the area surrounding the tooth 40, the syringe
11 is positioned such that the proximal end 3, which is rounded, is inserted into the
periodontal space 43. This can be effected, for example, such that there is contact
with bone. The needie 1 is thus inserted into the ligaments of the periodontium, the
Sharpey’s fibres. The anaesthetic can then be injected there via the needle 1. The
anaesthetic can penetrate the periodontium, including the bony alveolus up to the
root tip of the tooth, and numbs the nerve fibres reaching into the dental pulp there

within a few seconds.

As the distal end 4 Is rounded, the tissue damage that has always occurred until now
can be prevented in the case of needles with sharpened distal end. Damage can thus

be prevented and there is also no pain from the injection prick.
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The distal end 4 of the needle 1 need not be spherically ground. It is important that
the distal end 4 narrows in a direction along the central axis from the proximal end 3
to the distal end 4, and is free from cut edges and/or is rounded. In the embodiment
shown in Fig. 9 the radius of curvature increases in this direction, with the result that
the radius of curvature r1 is smaller than the radius of curvature r2. Of course, the

radius of curvature can also decrease in this direction.

Furthermore, it is possible for the rounded shape to be approximated by one or more

sections A1-A3, as is represented schematically in Fig. 10. The sections A1-A3 can

be, for example, segments of the surface of a cone.
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CLAIMS:

1. A needle for intraligamentary anaesthesia, wherein the needle has a

tubular body with a proximal and a distal end,

. the body comprises a proximal opening in the proximal end, a distal
opening in the distal end and a passage, extending through the body, which connects

the two openings,

wherein the body is formed in one piece and the outer diameter of the

tubular body is at no point greater than 0.30 mm

and wherein the distal end narrows in the longitudinal direction from the

proximal to the distal end, and is rounded and/or is free from cut edges.

2. The needle according to claim 1, in which the distal end is spherically
rounded.
3. The needle according to claim 2, in which the distal end is rounded with

a radius which amounts to half the outer diameter of the body.

4. The needle according to any one of claims 1 to 3, in which the distal

end is rounded with a radius of curvature which increases in the direction towards the

distal end.

D. The needle according to any one of claims 1 to 4, wherein the body is
rotationally symmetrical relative to the longitudinal axis or symmetrical in rotation

relative to the longitudinal axis.

6. The needle according to any one of claims 1 to 5, in which the proximal

end Is sharpened.

7. The needle according to any one of claims 1 to 6, in which the tubular

body has a constant outer diameter over its entire length.

10
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8. The needle according to any one of claims 1 to 7, in which the tubular

body has no further openings in addition to the distal and the proximal openings.

9. The needle according to any one of claims 1 to 8, in which the tubular

body consists of steel.

10. A syringe with a needle according to any one of claims 1 to 9.
11. A syringe according to claim 10, wherein the syringe Is a cartridge
syringe.

11
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