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NEEDLE CANNULA, A METHOD OF PRODUCING 
A NEEDLE CANNULA AND USE OF ANEEDLE 

CANNULA 

THE TECHNICAL FIELD OF THE INVENTION 

0001. The invention relates to an elongated tubular 
needle cannula for injecting a fluid drug into a human body. 
0002 The invention furthermore relates to a method of 
producing Such a needle cannula. 
0.003 Finally the invention relates to the use of Such 
needle cannula in a disposable Syringe and in an injection 
needle assembly. 

DESCRIPTION OF RELATED ART 

0004. A catheter for a spinal anaesthesia procedure is 
disclosed in U.S. Pat. No. 5,002,535. This know catheter has 
an outside diameter at the skin piercing distal end which is 
Smaller than the outside diameter at the opposite proximal 
end in order to provide a strong catheter which only makes 
a Small hole in the dura mater when the catheter is removed 
thereby preventing leakage of cerebroSpinal fluid from the 
Spinal cord. The various diameters of the disclosed catheter 
is shown in the following table: 

Skin piercing end Opposite proximal end 

0.45-0.63 
0.25-0.43 

0.63-1.25 
0.43-1.05 

Outside diameter (mm) 
Inside diameter (mm) 

0005. Due to the fact that the inside diameter of the skin 
piercing end is reduced compared to the inside diameter of 
the opposite end, the passage of fluid through the lumen is 
Somewhat obstructed, and a relatively high pressure is 
necessary to force the fluid which can be feed into the large 
diameter at the opposite end through the reduced diameter of 
the skin piercing end. 
0006 When injecting a drug into a human being, either as 
intramuscular injection or as Subcutaneously injection, the 
injection needle used has a needle cannula with a Substan 
tially smaller diameter than the diameter of the disclosed 
catheter. Injection needles available today all have a needle 
cannula with both a uniform outside diameter and a uniform 
outside diameter, due to the fact that a needle cannula is 
drawn from a tube. Such a prior art needle cannula is 
illustrated in FIG. 1 

0007 Some drugs, such as insulin are self-administered, 
and the typical diabetes person will require Subcutaneous 
injections of insulin Several times during the course of the 
day. Recent Studies have indicated that people who inject 
themselves experience leSS pain when using a thin needle i.e. 
a needle cannula having a little outside diameter. In order to 
reduce the discomfort of having to inject oneself Several 
times a day, injection needles with a very thin needle 
cannula are preferred among people Suffering from diabetes. 
0008. The outside diameter of a needle cannula is indi 
cated by a “G” followed by a gauge number, which gauge 
number increases with thinner needles. At the present, the 
most commonly used injection needles among people Suf 
fering from diabetes are G30 or G31. Thus the outside 
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diameter of a G 30 is approximately 0.3 millimetres and of 
a G 31 approximately 0.26 millimetres 
0009 Injection needles for insulin delivery pens are 
disclosed in U.S. Pat. No. 5,462.535. These known injection 
needles comprises a very thin G 30 needle cannula firmly 
fastened in a hub for removable mounting the injection 
needle onto one of the many insulin delivery pens available 
to 20 day. 

DESCRIPTION OF THE INVENTION 

0010 Injection needles having a very thin needle cannula 
do however present Several problems. 
0011. Thin injection needles will undergo unintentional 
deflection when penetrating the tissue of the human body 
thereby building up a momentum at the junction where the 
needle cannula is fastened in the hub, which can lead to 
breakage of the needle cannula at the fastening point. 
0012. The injection rate of a thin needle cannula will be 
very slow, while known injection needles have a uniform 
inside diameter of the lumen, which decreases when the 
outside diameter decreases. Injection needles are usually 
made according to the ISO 9626 standard for Dimensions of 
tubing. According to this Standard a G 30 needle has a 
minimum inside diameter of 0.133 millimetres whereas a G 
31 needle cannula has a minimum inside diameter of only 
0,114 millimetres, thus making the injection rate slower 
when decreasing the inside diameter of the lumen. 
0013 When decreasing the inside diameter of the lumen, 
the preSSure needed to force the fluid drug through the lumen 
is increased. This again means that people injecting them 
Selves has to press harder on the injection button on the 
insulin delivery device, which will cause exceSS pressure in 
the barrel or cartridge of the Syringe. 
0014. Due to the reduced lumen of the thinner injection 
needles, clogging of insulin inside the lumen might occur. 
0015. It is henceforth an object of the present invention to 
provide a thin needle cannula having a reduced skin piercing 
end combined with a relatively large lumen, Such that the 
pain perception is diminished without encountering the 
above mentioned flow problems. 
0016. This is obtained by a needle cannula according to 
claim 1. 

0017 Explanation of Claims 1 to 8: 
0018. The needle cannula of the present invention is 
usually made from metal, preferably Steel and most prefer 
ably stainless Steel, however a wide range of different alloys 
Such as e.g. nickel-titanium could be used. 
0019. In the following the needle sizes G 31 and G 32 
expresses only an example of needle sizes falling within the 
Scope of the claims. The claimed invention is in no way 
limited to those Specific sizes. 
0020 A G 31 needle cannula where the outside diameter 
of the skin piercing end is reduced to the diameter of a G 32 
needle without reducing the inside diameter of the lumen 
provides a very attractive needle cannula. The reduction of 
the outside diameter is preferably done in a way giving the 
needle cannula a conical tapered appearance as Specified in 
claim 2. The Skin piercing end penetrating the skin of the 
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user is reduced in order to reduce the pain perception, while 
the lumen is left with the inside diameter of a G 31 needle 
cannula. This provides the user of the needle cannula a 
perception of using a G 32 needle cannula, while the 
technical function of the needle cannula is that of a G 31 
needle cannula. 

0021 Leaving the inside diameter of the needle cannula 
as a G 31 needle cannula allows an unobstructed passage of 
fluid through the lumen and prevents clogging in the lumen. 
Since the lumen has an inside diameter of a G 31 needle 
cannula, the user needs only apply an injection pressure 
Substantially Smaller than the injection pressure needed for 
injecting with a traditional G 32 needle cannula when 
injecting the fluid through the lumen. 
0022. At the opposite proximal end a G31 needle cannula 
according to the invention will have an outside diameter of 
a G 31 needle although the Skin piercing end is reduced to 
the diameter of a G32 needle cannula. This is very beneficial 
Since the largest, and Strongest, outside diameter will be at 
the fastening point, which is where the momentum is case of 
deflection of the needle cannula during injection is greatest. 
0023 Although the inside lumen of the needle cannula 
has approximately the same uniform inside diameter along 
the entire length of the needle cannula, the most distal end 
of the lumen can have a slightly tapered appearance due to 
the method of manufacturing as will be explained later. 
0024. In a preferred embodiment of the needle cannula 
according to the invention, the outside Sidewall comprises 
two elongated tubular portions interfacing each other in a 
peripheral transition Zone, namely a first elongated tubular 
portion extending from the peripheral transition Zone to the 
skin piercing distal end of Said needle cannula, and a Second 
tubular portion extending from the peripheral transition Zone 
to the opposite proximal end of Said needle cannula. This 
divides the needle cannula into two parts, one part for 
entering the human body, and another part, which do not 
enter the human body. The two elongated tubular portions 
can both have a cylindrical outside Surface with the part 
entering the human body having the Smallest diameter. 
0.025 The transition Zone could in some cases be viewed 
as a transition point, but Since the tapered appearance of the 
needle cannula is preferably made by dipping the needle 
cannula in a bath containing a metal eroding Substance Such 
as an acid as will be explained later, the area where the two 
elongated portions meets has more the configuration of a 
belt or Zone than that of a point. The belt or Zone is usually 
located in a distance of 4 to 2/3 of the length of the needle 
cannula inward from the skin piercing distal end. 
0026. In another preferred embodiment of the needle 
cannula according to the invention, the first elongated tubu 
lar portion is conically tapered from the peripheral transition 
Zone to the skin piercing distal end, and the Second portion 
has approximately the same uniform outside diameter from 
the peripheral transition Zone to the opposite proximal end 
of said cannula. This provides the first portion of the needle 
cannula inserted into a human body with the benefit of the 
reduced diameter, while the Second portion of the needle 
cannula not entering the human body has a larger Strength. 
0027. When, as disclosed in claim 5, the skin piercing 
distal end has an outside diameter equal to or Smaller than 
a G 31 needle, the opposite proximal end has an outside 
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diameter equal to or larger than a G 30 needle, and the 
longitudinal lumen has an uniform inside diameter equal to 
or larger than the inside diameter of a G 30 needle, it is 
ensured that the needle cannula operates as a G 30, or larger, 
needle cannula, while the pain perception is that of a G 31, 
or Smaller, needle cannula. 

0028. When, as disclosed in claim 6, the skin piercing 
distal end has an outside diameter equal to or Smaller than 
a G 32 needle, the opposite proximal end has an outside 
diameter equal to or larger than a G 31 needle, and the 
longitudinal lumen has an uniform inside diameter equal to 
or larger than the inside diameter of a G 31 needle, it is 
ensured that the needle cannula operates as a G 31, or larger, 
needle cannula, while the pain perception is that of a G 32, 
or Smaller, needle cannula 

0029 When, as disclosed in claim 7 the difference in the 
outside diameter between the distal end and the proximal is 
5% or more, it is ensured that the difference approximately 
follows the steps defined in the ISO 9626 standard. 

0030. When, as disclosed in claim 8, both the skin 
piercing distal end and the opposite proximal end is sharp 
ened, the needle cannula is especially Suitable for an injec 
tion pen provided with a cartridge containing the fluid to be 
injected, and where a barrier in the cartridge must be 
penetrated by the proximal end of the needle cannula in 
order to provide access to the fluid contained in the car 
tridge. 

0031 Explanation of Claims 9 to 10: 

0032. It is also the object of the present invention to 
provide a method of manufacturing a needle cannula having 
a reduced tip end. A method that must be both simple and 
economic to use in a large-scale production. 

0033 Such a method is obtained according to claim 9, 
and comprises the Step of dipping at least a part of Said 
needle cannula adjacent to and including the distal end into 
a metal eroding Substance Such as an acid containing bath for 
a controlled period of time, thereby removing a part of the 
needle cannula material. 

0034. By this method the material removed from the 
needle cannula can be very exactly controlled, and the 
Velocity by which the needle cannula is dipped into and 
pulled or hoisted out of the acid containing bath defines the 
shape of the conical part of the needle cannula. The needle 
cannula can of cause be dipped into the acid a number of 
Subsequent times. 

0035. When, as disclosed in claim 10, the first elongated 
tubular portion extending from the peripheral transition Zone 
to the skin piercing distal end of Said needle cannula is 
dipped in a bath containing a metal eroding Substance, Such 
as an acid for a controlled period of time leaving the Second 
tubular portion extending from the peripheral transition Zone 
to the opposite proximal end out of the metal eroding bath, 
a needle cannula Suitable for use in a needle assembly for an 
injection pen is manufactured. 

0036) Explanation of Claim 11-13: 

0037 Finally it is the object of the present invention to 
provide a use of the needle cannula according to the inven 
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tion either in a disposable Syringe or in an injection needle 
assembly. Such a use will be very attractive to people who 
has to inject them Self Several times every day, Such as 
people Suffering from diabetes. 

0.038. This is obtained by the use according to claim 11 
where the needle cannula is used in a disposable Syringe 
comprising a barrel and plunger and wherein the needle 
cannula is permanently fastened to the barrel of the dispos 
able Syringe, or by the use according to claim 12 where the 
injection needle assembly comprises the needle cannula and 
a needle hub and wherein the needle cannula is permanently 
fastened in the needle hub. 

0039. When as disclosed in claim 13, the needle hub 
comprises a base and an annular sleeve extending from the 
base, the annular sleeve having means for removable mount 
ing the hub onto a Syringe, and the needle cannula being 
fastened in the base Such that the first elongated tubular 
portion of the needle cannula eXtends from the base in a 
direction away from the sleeve, and the Second tubular 
portion extends in the opposite direction and the Second 
tubular portion is Surrounded by the sleeve, it is ensured that 
the needle assembly is particular Suitable for use on an 
injection pen. 

0040 Definitions 

0041. Initially it may be convenient to define that the 
term “distal end of the needle cannula according to inven 
tion is meant to refer to the end, which is forced to penetrate 
the skin of the human body when injecting a fluid, whereas 
the term “proximal end” is meant to refer to the opposite end 
of the needle cannula which in use points away from the 
human body. 

0042. It is to be understood that the wording “outside 
diameter at the skin piercing distal end”, refers to the outside 
diameter of the most distal end of the needle cannula. This 
most distal end is however often cut in an oblique shape to 
facilitate the penetration of the Skin of the human body, 
which makes its difficult exactly to measure the outside 
diameter at the most distal end. It is therefore Sometimes 
necessary to measure the diameter right before the oblique 
cut, which diameter then falls within the definition of the 
diameter of the distal end. The same is the case if the 
opposite proximal end has an oblique cut, then the outside 
diameter of the opposite proximal end could be the diameter 
adjacent the oblique cut. 

0.043 Although the wording “human body' is used 
throughout this application, the needle cannula could as well 
be used on any mammal body without dispersing from the 
Scope of the claims. 

0044) It is to be understood that the wording “injection 
pen”, merely refers to an injection device having an oblong 
or elongated shape, Somewhat like a pen for writing. 
Although Such pens usually have a tubular cross-section, 
modern writing pens often have a different cross-section 
Such as triangular, rectangular or Square. A pen shaped 
housing can in a Similar way have a large variety of different 
croSS-Sections. 
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0045 G31 to G33 is in the ISO 9626 standard defined as: 

Gauge size G31 G32 G33 

0.25 mm 0.23 mm. 0.20 mm 
0.254 mm 0.229 mm O.2O3 mm. 
0.267 mm 0.241 mm 0.216 mm 
O.114 mm O.089 mm. O.089 mm. 

Designated metric size 
Minimum outside diameter 
Maximum outside diameter 
Minimum inside diameter 

0046 Although the referred ISO standard does not cover 
tapered tubing as Such, the gauge dimensions from the ISO 
Standard is used throughout this application merely to indi 
cate the dimensions at Specific locations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0047. The invention will be explained more fully below 
in connection with a preferred embodiment and with refer 
ence to the drawings in which: 
0048 FIG. 1 Shows a sectional side view of a prior art 
needle cannula. 

0049 FIG. 2 Shows a sectional view of a needle cannula 
according the invention. 
0050 FIG.3 Shows a sectional view of a needle cannula 
according to an embodiment of the invention. 
0051 FIG. 4 Shows a view of a needle cannula according 
to the invention mounted on a disposable Syringe. 
0.052 FIG. 5 Shows a view of a needle cannula according 
to the invention mounted in a hub. 

0053 FIG. 6 Shows a view of a needle cannula according 
to an embodiment of the invention mounted in a hub. 

0054 FIG. 7 Shows a view of a needle cannula according 
to the invention dipped in an acid containing bath. 
0055. The figures are schematic and simplified for clarity, 
and they just show details, which are essential to the 
understanding of the invention, while other details are left 
out. Throughout, the same reference numerals are used for 
identical or corresponding parts. 

DETAILED DESCRIPTION OF EMBODIMENTS 

0056. The needle cannula 1 according to the present 
invention can be utilized either for injecting a fluid into the 
body, or for retracting a fluid from the body. 
0057 FIG. 1 show a needle cannula 1 made up from an 
elongated tube, which is drawn until the desired diameter is 
obtained. Both the outside diameter of the needle cannula 1 
and the inside diameter of the needle cannula 1 are approxi 
mately uniform throughout the entire length of the tube 
making up the needle cannula 1. The inside cylindrical and 
longitudinal lumen 3 of the needle cannula 1 is therefore 
parallel with the outside Surface 2 of the needle cannula 1. 
0058. The needle cannula 1 has a distal end 4 and a 
proximal end 5. The distal end 4 is sharpened for piercing 
the skin of the human being injected. The proximal end 5 is 
connected to a not shown fluid delivery apparatus, deliver 
ing fluid into a human being through the lumen 3 of the 
needle cannula 1. 

0059) The diameter of the lumen 3 must be chosen to 
accommodate the fluid to be injected, Such that the particular 
fluid can flow through the lumen 3 without clogging. When 
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injecting insulin the minimum diameter of the lumen 3 of the 
needle cannula 1 is today generally considered as being that 
of a G 31 needle e.g. 0,114 mm, hence making the outside 
diameter approximately 0.26 mm. 
0060. As shown in FIG. 2 the outside surface 2 of the 
needle cannula 1 can be made to taper towards the distal end 
4, Such that the outside diameter of the distal 4 end is Smaller 
than the outside diameter of the proximal end 5. At the same 
time the inside cylindrical and longitudinal lumen 3 contin 
ues to have a uniform diameter. 

0061 The tapered shape, which is usually conical, can be 
obtained either by forging the needle cannula e.g. with a 
mandrel mounted in the lumen 3 or by removing a part of the 
material making up the needle cannula 1. The material can 
be removed by grinding a part of the material of the needle 
cannula away, or by applying a metal eroding Substance Such 
as an acid to the needle cannula 1, which e.g. could be done 
by dipping the needle cannula 1 into an acid containing bath 
for a controlled period of time. 
0062) The inside diameter of the tapered needle cannula 
1 is uniform and equal to the inside diameter of the original 
needle cannula 1 throughout the entire length. If a G 31 
needle cannula 1 is used the inside diameter is 0,114 mm 
while the outside diameter at the proximal end is approxi 
mately 0.26 mm. The outside diameter of the distal end is 
then reduced to that of a G32 needle i.e. approximately 0.23 
mm, thereby lowering the pain perception of the needle 
cannula but keeping the same flow through the lumen 3 of 
the needle cannula 1. 

0063. The following table indicates the outside diameter 
of the proximal end 5 and of the skin piercing distal end 4 
of a needle cannula 1 according to the present invention as 
they appear in the ISO 9626 standard. The minimum inside 
diameter of the lumen 3 is also indicated in the table. The 
tolerances for these numbers is usually +/-0.01 mm on the 
actual outside diameter. 

Conical 
gauges G30-G31 G31-G32 G32-G33 

Dia- O.298-0320 mm 
meter, 
pro 
ximal 
end 
Dia- 0.254-0.267 mm 
meter, 
distal 
end 
Min O.133 mm. 
Diam. 
inside 
lumen 

0.254-0.267 mm 0.229-0.241 mm 

0.229-0.241 mm 0.2O3-0.216 mm 

0.114 mm O.089 mm. 

0064. As shown on FIG. 3 the needle cannula needs not 
to be conical tapered along the entire length. Instead the 
outside sidewall of the needle cannula 1 can be divided into 
two elongated tubular portions 6, 7 interfacing each other in 
a peripheral transitions Zone 8. The first part 6 extends from 
the distal skin-piercing end 4 to the peripheral transition 
Zone 8, while the second part 7 extends from the proximal 
end to the peripheral transitions Zone 8. The first part 6 is 
conically tapered from the peripheral transitions Zone 8 
towards the Skin piercing distal end 4, while the Second part 
7 has approximately the same uniform diameter from the 
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peripheral transitions Zone 8 to the proximal end 5. The 
inside diameter of the longitudinal lumen 3 is uniform along 
the entire length of the needle cannula. 
0065. The outside diameter of the second part 7 could be 
that of a G 31 needle, while the outside diameter at the distal 
end 4 could be that of a G 32 needle. The inside diameter 
which is uniform along the entire length could be equal to 
the diameter of a G 31 needle. This would provide the user 
with a feeling of injecting with a G 32 needle while the flow 
through the lumen of the needle cannula 1 equals that of a 
G 31 needle. 

0066. It must however be stressed, that the exact diam 
eters of the needle cannula 1 does not necessarily have to 
follow the ISO standard as long as the claimed principle of 
having a reduced diameter at the Skin piercing end 4 
combined with a cylindrical lumen 3 is followed. 
0067. In practical use the needle cannula 1 of the inven 
tion is mounted either on a disposable Syringe 9 or in a 
needle hub 12, 13. 
0068. The needle cannula 1 shown in FIG. 2 and FIG.3 
is preferably manufactured by dipping the distal end of the 
needle cannula 1 into an acid containing bath, as will be 
described later. Alternatively the tapered Second part 6 could 
med manufactured by itself and welded on to the first part 
7. 

0069 FIGS. 4 and 5 shows the needle cannula 1 per 
manently fastened in a needle hub 13, 14, which needle hub 
13, 14 have means for removable mounting the needle hub 
12 onto a Syringe. 
0070 FIG. 4 show a traditional needle assembly for 
intramuscular injection of a fluid. The needle cannula 1 is 
fastened in the needle hub 13 Such that the proximal end 5 
of the needle cannula 1 connects to the cylindrical opening 
15 in the needle hub 13 into which opening 15 the tip of a 
not shown hypodermic Syringe is pushed when mounting the 
needle hub 1 onto a hypodermic Syringe. 
0071. The needle cannula 1 shown in FIG. 2, which is 
tapered along the entire length of the needle cannula 1 is 
particular Suitable for this type of needle assembly. 
0072 FIG. 5 shows a needle assembly for use on a pen 
System where an injection pen is provided with a cartridge 
containing the fluid to be injected, and where a barrier in the 
cartridge must be penetrated in order to provide access to the 
fluid contained in the cartridge. The needle cannula 1 of the 
needle assembly is divided into a first part 6, which pen 
etrates into the skin of a human being, and a Second part 7, 
which penetrates into the cartridge containing the fluid, 
when the needle assembly is mounted on the injection pen. 
The skirt 16 surrounding the cylindrical opening 15 into 
which opening 15 the injection pen is inserted, usually 
carries means, Such as a thread, for holding the needle 
assembly on to the injection pen. 

0073. The needle cannula 1 shown in FIG.3 is particular 
Suitable for this type of needle assembly, Since the Second 
part 7 of the needle cannula 1 has a uniform diameter larger 
than the diameter of the first part 6. This provides a second 
part 7, which is more reluctant to bending than the first part 
6. This is to be preferred since the second part of 7 the needle 
cannula 1 has to penetrate the barrier of the cartridge. 

0074) No matter which of the needle hubs 13, 14 are used, 
the needle cannula 1 must be located in the needle hub 13, 
14 Such that the needle cannula 1 has a relatively large 
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diameter at the junction 17 between the needle cannula 1 and 
the needle hub 13, 14. When bending the needle cannula 1 
during injection, the largest torque will be exerted right at 
this junction 17. It is therefore important that the needle 
cannula 1 has a relatively large diameter and thereby a large 
resistant against bending at the junction 17. This could e.g. 
be provided if the peripheral transition Zone 8 of the needle 
cannula 1 shown in FIG. 3 is located right at the junction 17 
between the needle cannula 1 and the needle hub 14. 

0075 FIG. 6 shows the needle cannula 1 permanently 
fastened to a disposable syringe 9. The disposable syringe 9 
comprises a barrel 10 containing the fluid to be injected and 
a plunger 11, which is moved forward in order to press the 
fluid trough the lumen 3 of the needle cannula 1. A remov 
able needle cover 12 can cover the needle cannula 1 when 
the Syringe 9 is not in use. 
0.076 A preferred method of manufacturing a metallic 
needle cannula according to the invention is shown in FIG. 
7. The part of the metallic needle cannula 1 which diameter 
is intended to be reduced is dipped in a bath containing a 
metal eroding Substance Such as an acid. In order to increase 
the removal of material from the needle cannula 1 electrical 
wires 19 can apply a current between the needle cannula 1 
and the container 18 containing the acid, or a not shown 
cathode which is dipped in the bath, such that the needle 
cannula 1 WorkS as the anode of an electrolytic process. 
0077. The needle cannula 1 can either be dipped in the 
acid containing bath one time or a number of Subsequent 
times. Experiments has demonstrated that lowering a stain 
leSS Steel needle cannula into a bath containing a 74% 
phosphoric acid for approximately 80 times each of 1,5 
Seconds, a total of 120 Seconds, provides a very attractive 
result. 

0078 When the needle cannula 1 is dipped in the acid 
containing bath, Some of the acid can flow into the lumen 3 
of the needle cannula 1 and remove Some of the material on 
the inside Surface of the distal end 4 of needle cannula 1, 
making the distal part of the lumen 3 to taper towards the 
proximal end 5 of the needle cannula 1. For some needle 
applications this is to be preferred, but could however be 
prevented by applying a pressure to the lumen 3 while 
dipping the needle cannula 1 in the acid containing bath. 
This could e.g. be done by blowing gas into the lumen 
through the proximal end 5 of the needle cannula 1 while 
dipping the distal end 4 of the needle cannula 1 in the 
acid-containing bath. In this way acid can be effectively 
prevented from entering the lumen 3 of the needle cannula 
1. 

0079 Some preferred embodiments have been shown in 
the foregoing, but it should be stressed that the invention is 
not limited to these, but may be embodied in other ways 
within the subject matter defined in the following claims. 
The mere principle of having a skin piercing end with a 
reduced diameter and a cylindrical lumen is recited in claim 
14, which could be accompanied by the sub claims 2 to 8. 

We claim: 
1. A method of manufacturing a tapered injection needle 

cannula having a distal Skin piercing end, an opposite 
proximal end and a Sidewall there between, Said method 
comprising the Steps of: 

i. Gripping a tubular needle cannula having the same outer 
diameter of more than 0.25 mm along the outer Surface, 
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ii. exposing at least a distal part of the needle cannula to 
tapering means thereby reducing the Outer diameter to 
less than 0.25 mm while maintaining the original outer 
diameter on the remaining part of the needle cannula 
thereby giving the needle cannula a tapered appearance 
at least along the outer Surface of the distal part of the 
needle cannula. 

2. A method of manufacturing a tapered injection needle 
cannula of claim 1, wherein the tapering means comprises 
mechanical means. 

3. A method of manufacturing a tapered injection needle 
cannula of claim 2, wherein the mechanical tapering means 
comprises forging. 

4. A method of manufacturing a tapered injection needle 
cannula of claim 2, wherein the mechanical tapering means 
comprises grinding. 

5. A method of manufacturing a tapered injection needle 
cannula of claim 2, 3 or 4, wherein the mechanical tapering 
means works Solely on the outer Surface of the needle 
cannula. 

6. A method of manufacturing a tapered injection needle 
cannula of claim 5, wherein the mechanical tapering means 
WorkS Solely on the distal part of the needle cannula. 

7. A method of manufacturing a tapered injection needle 
cannula of claim 1, wherein the tapering means comprises 
chemical means. 

8. A method of manufacturing a tapered injection needle 
cannula of claim 7, wherein the chemical tapering means 
comprises a bath of a metal eroding Substance. 

9. A method of manufacturing a tapered injection needle 
cannula of claim 7 or 8, wherein the chemical tapering 
means works Solely on the outer Surface of the needle 
cannula. 

10. A method of manufacturing a tapered injection needle 
cannula of claim 9, wherein the chemical tapering means 
WorkS Solely on the distal part of the needle cannula. 

11. A method of manufacturing a pen needle assembly for 
an insulin injection device comprising the Steps of: 

i. molding a polymeric hub comprising a circular base 
having a central through hole and an annular sleeve 
extending perpendicular from the periphery of the base, 

ii. inserting a tapered injection needle cannula according 
to any of the previous claims into the central through 
hole of the base, 

iii. Securing the injection needle cannula to the base in 
Such a way that the distal end of the injection needle 
cannula extends from the base in a direction opposite 
the Sleeve and that the proximal end of the injection 
needle cannula is located within the boundaries of the 
sleeve. 

12. A method of manufacturing a needle cannula com 
prising: 

a. obtaining a piece of material Suitable for use as a needle 
cannula, the piece of material having a distal end and 
a proximal end; 

b. forging a needle cannula out of the piece of material 
wherein the cannula has a tapered distal end and 
wherein the forging Step results in the cannula having 
taper distal portion with an outside diameter less than 
0.25 mm. 

13. The method of claim 12 wherein the needle cannula is 
forged Such that needle as a cylindrical lumen. 
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