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Description
Title of Invention: METHOD AND APPARATUS FOR MAKING A
HOLE, SLOT AND/OR DEPRESSION IN A NEEDLE

PROXIMAL TO ITS TIP
[1] RELATED APPLICATION INFORMATION
[2] This application claims priority from Indian provisional Patent Application No.

1949/DEL/2009 filed onSeptember 18, 2009. The entire content of which is in-

corporated herein by this reference. The applicants claim the benefit of this provisional

application.
[3] FIELD OF THE INVENTION
[4] The invention relates to a method and apparatus for making a needle with a hole, slot

and/or depression. More particularly, this invention relates to a method and apparatus
formaking a hole, slot, and/or depression in a catheter needle proximal to its tip.

[5] BACKGROUND OF THE INVENTION

[6] Needle safety devices available today employ the hole, slot and/or depression in a
needle proximal to its tip to stop the needle guard from tipping over the needle tip. The
purpose of having a hole, slot and/or depression in a needle proximal to its tip is to
usually allow a needle safety device to lodge into the said hole, slot and/or depression.
Therefore, the hole, slot and/or depression acts as a stopping mechanism for a safety
device. These safety devices are usually used in catheters and injections. The purpose
of having a safety device over a needle is to ensure that the healthcare worker is not
pricked or stabbed accidentally with the needle tip while attending a patient which may
lead to transmission of diseases compromising the safety of healthcare worker.

[7] Generally, there are numerous ways to drill, cut or create the hole, slot and/or de-
pression in a needle proximal to its tip. For example, the hole may be made by drill
machine, laser beam machine, electron beam machine, punch machine and the like.
The production of needles by such processes involves many processing steps and
different types of machinery to perform each step. The accuracy and precise re-
peatability of the various processes become more critical in the preparation of high
quality needles. Such processes require movement of the body of the needle from one
piece of machinery to another as sequential processing step.

[8] Generally, a cutting tool rotates around its own axis while feeding forward into the
material being drilled. When the drill reaches the other side of the tube material being
drilled, the drill tip bursts through creating ragged edges that spread out to the final
sized hole, leaving an exit burr around the hole. Exit burrs are unacceptable in a

catheter assembly as they create stress risers and fatigue cracks in the structure.Italso
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generates a lot of heat and thrust force which requires additional power from the
drilling machine.Further, the sequential movement steps increases the time and
manpower involvement making it a time consuming and expensive affair for needle
production.

Another disadvantage of creating a hole in a needle proximal to its tip by con-
ventional drilling is that it compromises the high standard requirement of the accurate
and précised drilling where a hole may end up misaligned.With the advent of the
technology, medical needles have become increasingly smaller in diameter size, for
example to the order of less than a millimeter or even less thus requiring increased
precision in needle production techniques. Smaller diameter size makes it more
complex and costly to manufacture the medical needles with a hole. The manu-
facturing of small diameter needles creates handling difficulties in drilling the hole in
the body of the needle. The small diameter needle body requires extreme precision to
ensure centrality of the drill formed therein. Moreover, decrease in the diameter of the
needle proportionally decreases the length of the needle. Precise handling of short,
very fine needle body without causing damage to the needle body and to the operator
handling the drilling operations is quite difficult to achieve in a high volume
production environment.

The precision to ensure centrality of the drill in the body of the needle raises
handling difficulties affecting the production of the needles. In the conventional
drilling process the needle tube holder which holds the tube causes handling dif-
ficulties, and the position of the held tube is not always satisfactory. Also a high degree
of manual skill is needed for smooth, reliable and uniform drilling of a syringe needle
point. Thus, the result of drilling becomes poor and time consuming with wide
variations in the drilling volume depending on the amount of correction, and syringe
needles with irregular dimensions are produced. In the case of mass production, it is
difficult to obtain products of uniform quality.

Accordingly, there remains a constant need for a commercially viablemethod and
apparatus formaking a hole, slot and/or depression in a needle proximal to its tip which
addresses the above mentioned disadvantages as well as the need of mass production at
a high speed in a cost effective manner.

SUMMARY OF THE INVENTION

In one aspect of the invention, there is provided a grinder device for making a hole,
slot and/or depression in a needle proximal to its tip, said grinder device comprising a
strip securing in parallel alignment plurality of catheter needle tubes exposing the tips
of the needles; holding means assembly for the said strip comprising at least two
holding plates for clamping therebetween the said strip; a grinder wheel assembly

having a grinding wheel with grinding surface positioned adjacent said holding means
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assembly; a movable table operably mounted on the grinder device configured to move
the said holding means assembly therealong for changing the position of the needle
tubes supported in the said strip by said holding means assembly.

Another aspect of the invention relates to a method for making a hole, slot and/or de-
pression in a needle proximal to its tip is provided, the method comprising the steps of-
positioning plurality of needle tubes in parallel alignment in a strip; clamping the said
strip between the holding means assembly comprising at least two holding plates;
mounting the said holding means assembly on the movable table of the grinder device;
positioning the grinding wheel assembly adjacent to the said holding means assembly;
bringing in contact the strip exposing the needle tip to the grinding surface of the said
grinding wheel assembly; grinding ahole, slot and/or depression in catheter needle
proximal to its tip as per a pre-determined specification; andextracting, washing and
drying the needle tubes.

The present invention, together with further objects and advantages, will be best un-
derstood by reference to the following detailed description taken in conjunction with
the accompanying drawings.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

FIG. 1 isa perspective view of one embodiment of a grinder device to which the
methods of the present invention may be applied;

FIG. 2 isa front view of one embodiment of a grinder device to which the methods of
the present invention may be applied;

FIG. 3 is a front view of the strip containingplurality of needle tubes positioned
adjacent to each other according to a preferred embodiment of the present invention;

FIGS. 4 (a) and 4 (b) are perspective views of the needle holding means assembly
according to a preferred embodiment of the present invention;

FIG. 5 is a side view of the needle holding assembly according to a preferred em-
bodiment of the present invention;

FIG. 6 is a perspective view of the needle holding means assembly being mounted
on the movable table of a grinder device according to a preferred embodiment of the
present invention;

FIG. 7 is a front view of the needle holding means assembly being mounted on the
movable table of a grinder device according to a preferred embodiment of the present
invention;

FIG. 8 is a perspective view of the grinding wheel assembly positioned adjacent to
the needle holding means assembly according to a preferred embodiment of the present
invention;

FIG. 9 is front view of the grinding wheel assembly positioned adjacent to the needle

holding means assembly according to a preferred embodiment of the present invention;
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FIG. 10 is a perspectiveview of one embodiment of a grinder device in operational
mode to which the methods of the present invention may be applied;

FIGS. 11 and12 are views of theneedle tubes before and after grinding according to a
preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the accompanying drawings, a preferred embodiment of the present
invention will now be described. In the Figures, like numerals denote like parts.

With reference to Fig. 1, and as particularly clearly illustrated in Fig. 2, a movable
table 14 forms a base platform for the holding means assembly 12 comprising needle
holding top plate 16 and needle holding bottom plate 18. A strip 22 securing in parallel
alignment a plurality of catheter needle tubes 20 is clamped between the needle
holding top plate 16 and the needle holding bottom plate 18. The movable table 14 is
positioned on the table bed 24.

The underside of movable table 14 has therein grooves, not shown in the drawings,
and matching ribs formed on the top side of the table bed 24, such that the movable
table 14 is free to slide on the table bed 24 in the longitudinal direction. One or
plurality of pneumatic cylinders 26 are connected to both the movable table 14 and
holding means assembly 12. Limit switches are provided which detect and act when
the movable table 14 reaches the end of the table bed 24 as clearly illustrated in Fig. 10
. The action of limit switches stops operation of pneumatic cylinders 26 stopping the
grinding operation.

Adjacent to the movable table 14 of the grinder device 10 there is provided a
grinding wheel assembly 28 comprising a grinding wheel 40 with a grinding surface
30. The grinding wheel 40 is connected via grinding support to a drive motor. As
shown, the grinding wheel assembly 28 may comprise a metal core, e.g., stainless
steel, provided with an abrasive material, e.g., a diamond/binder mixture, in an outer
circumferential recess thereof. Alternatively, the grinding wheel 40 may be provided
with any abrasive material such as silicon carbide, diamond, aluminum oxide, etc., as
well as mixtures thereof. The support member and the impeller are preferably formed
from a metal, such as stainless steel. The grinding wheel 40 is electronically controlled
to give the correct and desired depth to create ahole, slot and/or depression 34 as per
the specification profile in the exposed tips of the needles housed in the strip 22.
During operation, the grinding wheel assembly 28 is rotated by the motor. For creating
ahole, slot and/or depression 34 in a needle 20 proximal to its tip, the preferred ro-
tational speed is generally about 2850 RPM. The rotational speed may be varied
depending on the use of the various specification sizes of the needle tubes 20.

Fig. 3 illustrates a strip 22 comprising plurality of needle tubes 20. In the strip 22,

needle tubes 20 can be supported in a parallel uniform manner positioned adjacent
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each other. The needle strip 22 facilitates precision as per the specification required for
making ahole, slot and/or depression 34 proximal to the tip 32 of the needle tubes 20.
The needle tubes 20 are housed in the strip 22 in a uniform manner exposing the
pointed tip region 32 of the needle 20 where ahole, slot and/or depression 34 has to be
made. The needle tubes 20 supported on the needle strip 22 after being clamped on the
needle holding means assembly 12 stick out exposing the tips 32 of the needles 20 in a
perpendicular direction. Once the needles 20 supported on needle strip 22 are placed at
the desired length on the holding means assembly 12, the assembly 12 is then mounted
on a moveable table 14 of the grinder device 10.

As shown in Figs. 4 (a), 4 (b) andS, the needle holding means assembly 12
comprises a needle holding bottom plate 18 and a needle holding top plate 16 which
holds the strip 22 housing plurality of needle tubes 20 clamped in between said two
plates 16, 18. One or plurality of pneumatic cylinders 26 control the movement of the
holding plates 16, 18 and the clamping operation of the strip 22 in between the holding
plates 16, 18. The pneumatic cylinders 26 function in a normal and regular manner as
already known. The air pressure for the pneumatic cylinders 26 is controlled by an
electronic switch. In this description the holding means assembly 12 shows at least
four pneumatic cylinders 26. However, there could be more or less pneumatic
cylinders 26 as long as the clamping operation is performed efficiently.

The strip 22 comprising the needles 20 fits within and between the holder space
being covered with top and bottom rubber surface cover elements, and is held
therebetween and clamped by the forward movement of the angle support block means
36. There are positioned a pair of guide blocks and side blocks which support the strip
22 through the needle holding means assembly 12. The angle support block means 36
control change in the position and thereby the angle at which the tubes 20 supported by
strip 22 extend toward grinding surface 30 of the grinding wheel 40. The strip 22 is
designed such that, as illustrated in Fig. 3, a plurality of needle tubes 20 can be
supported in a parallel manner positioned adjacent each other. The needle holding
means assembly 12 comprising the needle strip 22 is mounted on the moveable plate
14 of a grinder device 10. During the grinding process, a strip 22 exposing the needle
tips 32 is pressed against the grinding surface 30 of rotating grinding wheel 40.

As shown in Fig. 6 and 7, the holding means assembly 12 comprising the strip 22
being mounted on the movable table 14 is moved relative to the grinding wheel 40 in a
direction generally perpendicular to the axis of the strip 22 exposing the needle tips 32.
When in operation, the grinding surface 30 rotates about the tool axis and orbits about
the principal axis. The grinding wheel assembly 28 is positioned and secured to the
holding means assembly 12 such that the principal axis of the grinding surface 30 is

substantially fixed with respect to the holding means assembly 12. When in operation,
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the grinding surface 30 rotates about the wheel axis and rotates about the principal axis
to cut thehole, slot and/or depression 34 in the needle 20 proximal to the pointed tip 32.

Holes/slots 34 are, thus, created in the needle tips 32 by the grinding wheel 40 and is
finished with the accurate profile of thehole, slot and/or depression 34 to be created in
the needle tip 32. The holding means assembly 12 comprises space adjusting means for
separating two holding plates 16, 18 by an adjustable predetermined distance, to
thereby enable the holding means assembly 12 to accommodate needle tubes 20 of
varying diameters. The holding means assembly 12 also comprises space adjuster
means for determining the changes between the positions of the needle tubes 20
arranged in the strip 22 to a pre-determined value for grinding ahole, slot and/or de-
pression 34 in the tip 32 of the needle 20.

As shown in Figs. 8 and 9, the grinding wheel 40 is axially connected to the grinder
device 10 with the help of an axel 38. The holding means assembly 12 comprising a
strip 22 exposing needle tips 32 being clamped in-between the holding plates 16, 18
extend generally perpendicular to the axis of the strip 22. The holding means assembly
12 comprising the strip 22 is adjusted under the grinding surface 30 of the grinding
wheel 40. The space adjusting means maintains the spacing between the needle tips 32
exposed in the strip 22 and the plane of the grinding surface 30 of the grinding wheel
40. Figs. 8 and 9 also show the positioning of the grinding wheel 40 on the needle
holding means assembly 12. The operator then electronically adjusts the height of the
holding means assembly 12 so that the grinding wheel 40 creates thehole, slot and/or
depression 34 of the desired specification in the exposed needle 20 tips 32. The
holding means assembly 12 comprises means for clamping the said strip 22.

After the height is fixed, the operator starts the grinding wheel 40 and starts the
moveable table 14 holding the holding means assembly 12. The holding means
assembly 12 starts moving towards the rotating grinding wheel 40. As the exposed tips
32 of the needles 20 supported in the strip 22 come in touch with the grinding wheel
40, it creates ahole, slot and/or depression 34 on the tip 32 of the needle of desired
profile specification. By the time the holding means assembly 12 reaches the other end
of the moveable table, it results in the creation of holes/slots 34 on the needles 20
supported in the strip 22.

This method of creating the needles 20 with holes, slots and or depressions 34 take
less than about 5 minutes. The number of needles 20 that can be loaded on the needle
strip 22 can be as less as about 250 in numbers and vary in numbers to the extent of
about 1000 needle tubes 20 depending upon the outer diameter of the needle tubes 20.

Fig. 11depicts a stainless steel tube 20 conforming to the standard requirements for
producing catheter needles. The depicted tube 20 with a pointed tip 32 is drawn

through a die to a specified inner and a specified outer diameter. This stainless steel
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tube 20 is cut to an adequate length as per the specification profile. After the burrs are
removed from the cut section of the cut tube 20, the cut tubes 20 are routinely washed
and dried.

[42] This needle 20 before grinding is usually of the size required for an injection or a
catheter. For the illustrative purpose of this description the specification size of the
needle tubes 20 is 54.8 mm long and 0.55 mm thick. However, the present invention
encompasses usage of the needle tubes 20 of various specification and sizes.

[43] Fig. 12 shows a needle tube 20 after ahole, slot and/or depression 34 being grinded
on the needle proximal to its tip 32 as per a pre-determined specification.

[44] The advantage of the method, as described above, is that over about 400 needle tubes
20 with ahole, slot and/or depression 34 can be created in a time frame which is taken
actually for one needle 20 and thereby saving time, effort and money. Also, there is no
need for intervention of a skilled worker in mid-process, thereby reducing substantially
the manpower requirements. Also, a large number of catheter needles 20 can be
produced to the same specification with a remarkably increased efficiency by the im-
plementation of the above disclosed apparatus and method.

[45] The present invention also solves previous difficulties as discussed in the prior art
which impeded the automation of grinding operations to createhole, slot and/or de-
pression 34 in the needle 20 and assures the accurate automatic grinding of holes/slots
34 in the needle 20.

[46] Although, the invention has been described with reference to specific examples, it
would be appreciated by those skilled in the art that the invention may be embodied in
many forms without departing from the broader spirit and scope of the invention as set
forth in the invention. Thus, variations of preferred embodiments as disclosed may
become apparent to those of ordinary skill in the art upon reading the foregoing de-
scription. Accordingly, this invention includes all modifications and equivalents of the
subject matter recited in the claims appended hereto as permitted by applicable law.
Moreover, any combination of the above-described elements in all possible variations
thereof is encompassed by the invention unless otherwise indicated herein or otherwise
clearly contradicted by context. The specification and drawings, therefore, are to be
regarded in an illustrative rather than a restrictive manner without departing from the

spirit and scope of the invention, the invention resides in the claims hereinafter

appended.
[47] LIST OF REFERENCE NUMERALS
[48] 10 grinder device
[49] 12 needle holding means assembly
[50] 14 movable table
[51] 16 needle holding top plate
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18 needle holding bottom plate
20 needle tube

22 strip

24 table bed

26 pneumatic cylinders

28 grinding wheel assembly
30 grinding surface

32 pointed needle tip

34 hole, slot and/or depression
36 angle support block means
38 axel

40 grinding wheel
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Claims

A grinder device for making a hole, slot and/or depression in a needle
proximal to its tip, said grinder device comprising:

a strip securing in parallel alignment plurality of catheter needle tubes
exposing the tips of the needles;

holding means assembly for the said strip comprising at least two
holding plates for clamping therebetween the said strip;

a grinder wheel assembly having a grinding wheel with grinding
surface positioned adjacent said holding means assembly;

a movable table operably mounted on the grinder device configured to
move the said holding means assembly therealong for changing the
position of the needle tubes supported in the said strip by said holding
means assembly.

The grinder device according to claim 1, wherein said holding means
assembly comprises support angle block means for changing the
position and thereby the angle at which the tubes supported by said
strip extend toward grinding surface of the grinder wheel.

The grinder device according claim 1, wherein said holding means
assembly comprises space adjusting means for separating said two
holding plates by an adjustable predetermined distance, to thereby
enable the holding means assembly to accommodate needle tubes of
varying diameter.

The grinder device according to claim 1, wherein said holding means
assembly comprises space adjuster means for determining the changes
between the position of the needle tubes arranged in the said strip to a
pre-determined value for grinding ahole, slot and/or depression in the
tip of the needle.

The grinder device according to claim 1, wherein said holding means
assembly comprises means for clamping the said strip.

The grinder device according to claim 1, wherein said holding means
assembly comprises at least one pneumatic cylinder.

The grinder device according to claim 1, wherein portions of said
holding means assembly which contact the said strip are provided with
friction resistance rubber surface cover elements.

The grinder device according to claim 1, wherein the holding means
assembly comprises needle holding top plate and needle holding

bottom plate for securing the said strip in-between.
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The grinder device according to anyone of the preceding claims, further
comprising grinding control means for controlling the sequence of
operation of the above-mentioned said means.

A method for making a hole, slot and/or depression in a needle
proximal to its tip, the method comprising the steps of:

positioning plurality of needle tubes in parallel alignment in a strip;
clamping the said strip between the holding means assembly
comprising at least two holding plates;

mounting the said holding means assembly on the movable table of the
grinder device;

positioning the grinding wheel assembly adjacent to the said holding
means assembly;

bringing in contact the strip exposing the needle tip to the grinding
surface of the said grinding wheel assembly;

grinding ahole, slot and/or depression in a needle proximal to its tip as
per a pre-determined specification; and

extracting, washing and drying the needle tubes.

The method according to claim 10, wherein said strip is clamped as
such in between the holding means assembly that the needle-point tip is
exposed generally within a perpendicular area projected by the
remainder of needle tube being clamped un-exposed in-between the

said holding plates.



