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TITLE OF THE INVENTION
[0001] Collet Mechanism and Method of Molding Cannula to a Syringe Barrel
CROSS-REFERENCE TO RELATED APPLICATIONS

[0002] This application claims the benefit of U.S. Provisional Patent Application No.
61/021,186 filed January 15, 2008, the subject matter of which is incorporated herein by reference in

its entirety.
BACKGROUND OF THE INVENTION

[0003] The present invention relates to a collet mechanism and a method of molding a cannula
to a syringe barrel, specifically the collet mechanism and method of molding a fine gauge cannula to

a polymeric syringe barrel to form a staked needle device.

[0004] The process of bonding a cannula to a syringe barrel is a critical step in the manufacture
of syringes. The cannula must be precisely positioned and then bonded to the syringe without being
damaged. The slightest bend or burr in the end of the cannula increases the perceived pain by a
patient. The cannula is preferably directly inline with the center axis of the syringe. The cannula
must also be sufficiently bonded to the syringe to withstand a minimum 22N pull test rating in
accordance with the International Standards Organization’s (ISO’s) standards. For polymeric
syringes, the cannula is typically interference fit into a preformed syringe barrel in a similar manner
to what is done with a glass syringe. The cannula is often affixed to the syringe by an adhesive.
However, it is undesirable to use an adhesive to affix a cannula to a syringe because the adhesive
may contain toxic chemicals that could leach into the syringe contents, comprised of one or more
drug(s)/biological compound(s), and could alter the efficacy and/or stability of the syringe contents
that eventually enter the patient.

[0005] In order to avoid the use of an adhesive, the cannula (typically a 25 gauge needle or
larger) is typically crimped toward its proximal end and then the syringe barrel is insert molded over
the proximal end of the cannula, so that the syringe molds over the crimped proximal end to securely
grip and retain the cannula to the syringe. Though crimping the proximal end may avoid the use of
an adhesive, finer gauge cannulas (i.e. 27 to 33 gauge) cannot usually be crimped without potentially
damaging the cannula due to their small physical dimensions. Specifically, due to the very thin wall
of the tubing of such finer gauge cannulas, it is physically impossible to crimp the outside diameter

of such cannulas without completely closing down the inner diameter of the cannulas. Regardless of
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the attachment method, it is difficult to position, hold, and/or mount a fragile, fine gauge cannula
without damaging the cannula.

[0006] What is therefore needed, but not provided in the prior art, is a mechanism that holds the
cannula, particularly a small diameter cannula, in place during the molding process to securely
attach the cannula directly to a polymeric syringe barrel without the use of an adhesive or the need
to crimp the cannula, and without damaging the cannula, specifically the sharp beveled tip of the

cannula.
BRIEF SUMMARY OF THE INVENTION

[0007] Briefly stated, the present application is directed to a collet mechanism for holding a
cannula during molding of a syringe. The collet mechanism includes first and second arms which
form an internal cavity. Each arm has a proximal end and a distal end. The first and second arms
are in a closed position when the distal ends are moved toward the internal cavity and are in an open
position when the distal ends are positioned away from the internal cavity. First and second cannula
guides respectively are mounted proximate the distal ends of the first and second arms and extend
into the internal cavity. The first and second cannula guides clamp a portion of the cannula to hold
the cannula when the first and second arms are in the closed position.

[0008] In another aspect, the present application is directed to a method of manufacturing a
syringe. The method includes the steps of: placing a cannula having a beveled tip onto a recessed
tip of a core member; placing a mold over the core member, the mold having a tapered receiving
port at least partially surrounding at least a portion the cannula; inserting a collet mechanism having
at least two cannula guides through the mold and over the beveled tip of the cannula, a distal end of
the collet mechanism being guided by the tapered receiving port to move the collet mechanism into
a closed position wherein the cannula guides clamp a portion of the cannula to hold the cannula
generally in alignment with a longitudinal axis of the collet mechanism and with a longitudinal axis
of the core member; injecting polymeric material into the mold; allowing the polymeric material to
cool until substantially solidified over at least a proximal end of the cannula; removing the collet
mechanism from the mold such that the cannula guides release the cannula; removing the mold; and
removing the syringe and attached cannula from the core member.

[0009] In a further aspect, the present application is directed to a cannula having an outside
diameter in the range of 0.0080 to-0.0165 inches for attachment to a tip of a polymeric syringe barrel
that is molded over the cannula. At least a portion of a proximal end of the cannula has a plurality

of notches formed on an outer surface.

-2



WO 2009/091895 PCT/US2009/031112

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0010] The following detailed description of the preferred embodiments of the invention, will be
better understood when read in conjunction with the appended drawings. For the purpose of
illustrating the invention, there are shown in the drawings embodiments which are presently
preferred. It should be understood, however, that the invention is not limited to the precise

arrangements and instrumentalities shown.

[0011] In the drawings:

[0012] Fig. 1A is a perspective view of a staked needle formed through the use of a collet
mechanism in accordance with a first preferred embodiment of the present invention;

[0013] Fig. 1B is an enlarged rear elevational view of the staked needle shown in Fig. 1A;
[0014] Fig. 1C is an enlarged front elevational view of the staked needle shown in Fig. 1A;
[0015] Fig. 1D is an enlarged side elevational view of the staked needle shown in Fig. 1A;
[0016] Fig. 1E is an enlarged cross;sectional view of the staked needle shown in Fig. 1A taken
along line E-E in Fig. 1B;

[0017] Fig. 1F is a greatly enlarged cross-sectional view of the needle end of the staked needle
shown in Fig. 1A taken about area F-F in Fig. 1E;

[0018] Fig. 2A is a greatly enlarged perspective view of a needle tip of the staked needle shown
in Fig. 1A;

[0019] Fig. 2B is a greatly enlarged side elevational view of the needle tip shown in Fig. 2A;
[0020] Fig. 2C is a greatly enlarged side elevational view of the proximal end of the needle
shown in Fig. 2A;

[0021] Fig. 3 is a semi-transparent perspective view of a collect mechanism in accordance with
the first preferred embodiment of the present invention;

[0022] Fig. 4 is a perspective view of a partial collect mechanism shown in Fig. 3 following
injection molding with the mold removed;

[0023] Fig. 5A is an enlarged perspective view of cannula guides of the collet mechanism shown
in Fig. 3 in an open position;

[0024] Fig. 5B is an enlarged perspective view of the cannula guides shown in Fig. 5Aina

closed position;



WO 2009/091895 PCT/US2009/031112

[0025] Fig. 6 a perspective schematic view, partially in section, of the collect mechanism and a
portion of the mold in an open position;

[0026] Fig. 7 is a perspective schematic view, partially in section of the collect meché.nism anda
portion of the mold shown in Fig. 6 in a closed position;

[0027] Fig. 8 is a semi-transparent perspective view of a collect mechanism in accordance with a
second preferred embodiment of the present invention;

[0028] Fig. 9 is a top plan view of the collect mechanism shown in Fig. 8;

[0029] Fig. 10 is a perspective view of cannula guides of the collect mechanism shown in Fig. 8

in a closed position;

[0030] Fig. 11 is a cross sectional view of the collect mechanism shown in Fig. 3 and mold
components;

{0031} Fig. 12 is a greatly enlarged cross sectional view of the collect mechanism and mold
shown in Fig. 11 taken about area 12 in Fig. 11; and

[0032] Fig. 13 is a semi-transparent perspective view of the mold encasement for the collet and

mold components shown in Fig. 11.

DETAILED DESCRIPTION OF THE INVENTION

[0033] Certain terminology is used in the following description for convenience only and is not
limiting. The words “right”, “left”, “lower” and “upper” designate directions in the drawings to
which reference is made. The words “inwardly” and “outwardly” refer to directions toward and
away from, respectively, the geometric center of the collet mechanism and designated parts thereof.
Unless specifically set forth herein, the terms “a”, “an” and “the” are not limited to one element but
instead should be read as meaning “at least one”. The terminology includes the words noted above,

derivatives thereof and words of similar import.

[0034] Referring to the drawings, wherein like numerals indicate like elements throughout, there
is shown in Figs. 3-7 and 11-13 a first preferred embodiment of a collet mechanism 10. The collet
mechanism 10 is used to position and hold a cannula 12 in place during insert or another type of
molding of a staked needle, generally 14, without damaging the cannula 12.

[0035] Referring to Figs. 1A-2C, the staked needle 14 is comprised of a polymeric barrel 16 that
is directly insert molded over the cannula 12. The barrel 16 is preferably comprised of a transparent

cyclic olefin copolymer or polymer (COC or COP). The barrel 16 may also be a co-injected or
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multi-component polymer barrel comprising an alternative enhanced barrier polymer constituent.
The distal tip 16a of the barrel 16 extends over a proximal end 12b of the cannula 12 and includes a
tapered distal end 17. The cannula 12 is to be securely attached to the disfal tip 16a of the barrel 16
that is directly insert molded over the cannula 12. The distal end 17 is generally hollow, so as to
form a sleeve around the cannula 12 (Figs. 1E and 1F). Hollowing out the interior of the distal end
17 around the cannula 12 prevents molten polymeric material from entering into the hollow cannula
during the molding process, which would result in an occluded and unusable cannula. Further,
hollowing out the interior of the distal end 17 around the cannula 12 reduces the amount of
polymeric material in contact with the cannula 12 and therefore further reduces the cooling time
required for the insert molding process, as described below. The distal end 17 is sufficiently sized
and tapered to allow for cannula or needle shields (not shown), generally manufactured for use with
staked glass needles, to be attached to the barrel 16 in a similar manner.

[0036] Referring specifically to Figs. 2A-2C, the cannula 12 is preferably a fine gauge (i.. 27 to
33 gauge) hollow metallic needle. A 27 gauge needle typically has a nominal outer diameter of
0.0160 to 0.0165 inch and a nominal inner diameter of 0.0075 to 0.0090 inch. A 33 gauge needle
typically has a nominal outer diameter of 0.0080 to 0.0085 inch and a nominal inner diameter of
0.0035 to 0.0050 inch. The interior lumen 13 of the cannula 12 is preferably straight. The cannula
12 preferably has a tip 12a with a three-bevel grind, meaning that the tip 12a is tapered at three
distinct angles to reduce the pain perceived by a patient during use of the staked needle 14.

[0037] A plurality of notches 18 are preferably formed on the outer surface of at least a portion
of the proximal end 12b of the cannula 12. The notches 18 preferably extend radially inwardly and
are axially spaced apart from each other. The notches 18 are preferably machined into the proximal
end 12b of the cannula 12. The notches 18 aid in affixing or securing the proximal end 12b of the
cannula 12 to the tip 16a of the barrel 16 because the polymeric material forming the tip 16a flows
into and fills in the notches 18 during the molding process, as described below, to provide enhanced
friction and gripping force between the proximal end 12b and the barrel tip 16a. Because the
cannula 12 may not be crimped without potentially damaging the cannula 12 due to its size, the
notches 18 which are formed in the cannula 12 replace the function of crimping the cannula 12, as
used in the prior art described above. As shown in Fig. 1F, a portion 12¢ of the proximal end 12b of
the cannula 12 extends through the tip 16a and into the barrel 16 due to the molding process, as
described further below. At least a portion of the proximal end 12b of the cannula 12 may also be

textured or roughened (shown in Fig. 2C with cross hatching) by a mechanical or chemical surface
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treatment, including ablation, to further enhance the gripping force of the proximal end 12b of the
cannula 12 and to better secure the proximal end 12b to the tip 16a of the barrel 16. Though the
above described cannula 12 is preferred, it is within thé spirit and scope of the present invention that
any size and shaped cannula may be used.

[0038] Referring to specifically to Figs. 3-5B, the collet mechanism 10 has first and second
axially extending flexible arms 38, 40 that form an expandable internal cavity 46 (see Figs. 6 and
12), but may include any number of flexible arms. While flexible arms are used in the present
embodiment, it would be apparent to one of ordinary skill in the art that any other suitable type of
arms may be employed. Preferably, the collect mechanism 10 further includes third and fourth
flexible arms 42, 44. Each flexible arm 38, 40, 42, 44 has an attached proximal end 38a, 40a, 42a
(the proximal end of the fourth flexible arm 44 obstructed from view) and a free or unattached distal
end 38b, 40b, 42b, 44b. The flexible arms 38, 40, 42, 44 may be moved or flexed inwardly and
outwardly with the greatest deflection occurring toward the distal ends 38b, 40b, 42b, 44b. The
flexible arms 38, 40, 42, 44 are in a closed position (Figs. 3 and 7) when the distal ends 38b, 40b,
42b, 44b are moved or flexed inwardly, toward the internal cavity 46. The flexible arms 38, 40, 42,
44 are in an open position (Fig. 6) when the distal ends 38b, 40b, 42b, 44b of the flexible arms 38,
40, 42, 44 are moved or positioned away from the internal cavity 46 (e.g., flexed outwardly). The
open position of the collet mechanism 10 is preferably the unrestrained state, meaning that the distal
ends 38b, 40b, 42b, 44b are untouched, and the closed position of the collet mechanism 10 is
preferably the restrained position, meaning that the distal ends 38b, 40b, 42b, 44b are forced
together by an outside force, though the opposite configuration may be used if desired.

[0039] Referring specifically to Figs. SA and 5B, the first and second flexible arms 38, 40
include first and second cannula guides 48, 50, respectively. The first cannula gunide 48 is preferably
directly opposed from the second cannula guide 50. Preferably, the third and fourth flexible arms
42, 44 include third and fourth cannula guides 52, 54, respectively, the third cannula guide 52
preferably being directly opposed from the fourth cannula guide 54. The cannula guides 48, 50, 52,
54 are preferably comprised of a polytetrafluoroethylene material, a plastic with nonstick properties
such as TEFLON ®, that is gentle on the cannula 12 so as not to indent or alter the outer surface of
the cannula 12 when the cannula guides 48, 50, 52, 54 are in contact with the cannula 12, but that
resists the elevated temperature of the mold 20. However, the cannula guides 48, 50, 52, 54 may be

comprised of any heat resistant polymeric material or some other material, such as stainless steel.
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[0040] The cannula guides 48, 50, 52, 54 are mounted proximate to and positioned through the
distal ends 38D, 40b, 42b, 44b of the respective flexible arms 38, 40, 42, 44 and extend radially at
least partially into the expandable interhal cavity 46. The cannula guides 48, 50, 52, 54 are
preferably generally orthogonal to the flexible arms 38, 40, 42, 44. The cannula guides 48, 50, 52,
54 clamp a portion of the cannula 12 to hold the cannula 12 in place when the flexible arms 38, 40,
42, 44 are in the closed position (Fig. 5B). The cannula guides 48, 50, 52, 54 are spaced away from
the cannula 12 when the flexible arms 38, 40, 42, 44 are in the open position (Fig. 5A).

[0041] A position of the cannula guides 48, 50, 52, 54 is preferably adjustable with respect to
the flexible arms 38, 40, 42, 44 and the internal cavity 46 with a tool, such as an Allen wrench, by
inserting the tool into adjustment openings 60 of the cannula guides 48, 50, 52, 54 to position the
cannula guides 48, 50, 52, 54 at a predetermined depth into the internal cavity 46. Because the size
of the cannula 12 may change and the size of the collect mechanism 10 may vary slightly, the
adjustability of the position of the cannula guides 48, 50, 52, 54 allows a user to adjust and set the
pressure exerted on the cannula 12 and the resulting force with which the cannula guides 48, 50, 52,
54 contact the cannula 12. Preferably, the position of the cannula guides 48, 50, 52, 54 may be
adjusted in accordance with a predetermined force. Thus, the cannula guides 48, 50, 52, 54 can
sufficiently position and hold the cannula 12 in the desired position without damaging (i.e. bending,
crimping or scratching) the cannula 12, but with sufficient force to retain the cannula 12 without
allowing movement during the injection, insert or other molding process. Preferably, the cannula
guides 48, 50, 52, 54 exert a predetermined amount of force upon the cannula 12 when in the closed
position and in contact with the cannula 12, such that the cannula 12 is not damaged and the
sharpness of the tip 12a of the cannula 12 is not altered during the molding process. However, it is
within the spirit and scope of the present invention that the cannula guides 48, 50, 52, 54 be
immovably mounted to the respective flexible arm 38, 40, 42, 44.

[0042] Referring again to Figs. 5A and 5B, each cannula guide 48, 50, 52, 54 preferably has a
sloped mating surface 56 with an indentation or step 58 formed in the center, but may have any
mating configuration, such as mating V-shaped members. As shown in Fig. 5B, as the flexible arms
38, 40, 42, 44 move into the closed position, the first and second cannula guides 48, 50 come into
mating contact with each other and the third and fourth cannula guides 52, 54 come into mating
contact with each other, and all of the cannula guides 48, 50, 52, 54 come into contact with the
cannula 12, such that the cannula 12 slides along the sloped mating surface 56 into the indentation
58 of each of the cannula guides 48, 50, 52, 54. When the flexible arms 38, 40, 42, 44 are in the

-7-
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closed position, each indentation 58 abuts the cannula 12, such that the cannula 12 is positioned and
held firmly along the center of the collet mechanism 10, generally in alignment with a central
longitudinal axis 105 of the collet mechanism 10 (see Fig. 4), and inline with the centerline 14a of
the staked needle 14. The cannula guides 48, 50, 52, 54 may mate together in any manner, such as
all four guides mating together, as long as the cannula 12 is sufficiently held in place without
damage during the injection, insert or other molding process.

[0043] Referring to Figs. 8-10, a second preferred embodiment of the collet mechanism 110 is
shown. The collet mechanism 110 is similar to the first preferred embodiment of the collet
mechanism 10, except that the cannula guides 148, 150, 152, 154 are each biased toward the closed
position. Preferably, each cannula guide 148, 150, 152, 154 includes a coil spring 162 or other
suitable biasing member to bias the cannula guides 148, 150, 152, 154. While springs 162 are used
to bias the cannula guides 148, 150, 152, 154 in the present embodiment, it would be apparent to
one of ordinary skill in the art that any other suitable type of mechanism may be employed. The
collect mechanism 110 includes similar elements to the collect mechanism 10 and such elements
have been similarly numbered with the addition of a leading one. A mounting member 164 is
secured to the distal ends 138b, 140b, 142b, 144b of each of the flexible arms 138, 140, 142, 144.
The coil springs 162 are positioned between the mounting members 164 and the cannula guides 148,
150, 152, 154 such that the cannula guides 148, 150, 152, 154 may accommodate differently sized
cannulas 12 or may be used in order to ensure that the cannula guides 148, 150, 152, 154 contact and
firmly hold the cannula 12 without the need for adjustment. The springs 162 are preferably
replaceable such that springs 162 having the desired bias or pressure for the particular cannula size
are used. It is within the spirit and scope of the present invention that the first and second
embodiments of the collet mechanism 10, 110 be combined such that the cannula guides 48, 50, 52,
54 and 148, 150, 152, 154 may be both adjustable and spring biased.

[0044] Referring to Figs. 11-13, the staked needle 14 is manufactured in an insert mold 20 (Fig.
11). The insert mold 20 includes an A-side mold 22 and a B-side mold 24, separable along a parting
line 26, shown in Fig. 11. A core member 28, preferably comprised of steel, extends from the B-
side mold 24 upwardly and into a mold cavity 30 in the A-side mold 22. The mold cavity 30 is in
the shape of the to-be-formed barrel 16. A cooling cavity 32 preferably extends through the center
of the core member 28 to cool the core member 28 during molding. The A-side mold 22 includes a

conically tapered receiving port 34 positioned above the core member 28 where the tip 16a of the
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barrel 16 is to be formed. The tapered receiving port 34 at least partially surrounds a portion of the
cannula 12.

[00l45] Referring to Figs. 6-7 and 11-12, during molding of the staked needle 14, a robotic arm
(not shown) transports the cannula 12 and places the proximal end 12b of the cannula 12 onto a
recessed tip 28a of the core member 28. The tip 28a of the core member 28 receives the portion 12¢
of the cannula 12 and positions the cannula 12 generally inline with a center line 14a (see Fig. 1F) of
the staked needle 14. The A-side mold 22 is inserted over the steel core member 28 such that the A-
side mold 22 contacts the B-side mold 24 along the parting line 26. The tip 12a of the cannula 12
extends at least partially through the receiving port 34.

[0046] Once the cannula 12 and A-side mold 22 have been positioned on the core member 28,
the collet mechanism 10, preferably having flexible arms 38, 40, 42, 44 with distal ends 38b, 40b,
42b, 44b, is inserted through the A-side mold 22 over the beveled tip 12a of the cannula 12, such
that the distal end 10b of the collet mechanism 10 is guided by the tapered receiving port 34 to move
the collet mechanism 10 into the closed position. More specifically, the distal ends 38b, 40b, 42b,
44b of the flexible arms 38, 40, 42, 44 are inserted into the tapered receiving port 34 which moves or
flexes the flexible arms 38, 40, 42, 44 toward the internal cavity 46 as the distal ends 38b, 40b, 42b,
44b slide along the taper of the tapered receiving port 34, until the collet mechanism 10 abuts the A-
side mold 22. Once the collet mechanism 10 abuts the A-side mold 22, or is otherwise stopped, and
the distal ends 38b, 40b, 42b, 44b are fully received in the receiving port 34 as shown in Figs. 11
and 12, the collet mechanism 10 is in the closed position. In the closed position, the cannula guides
48, 50, 52, 54 clamp a portion of the cannula 12 spaced away from the tip 12a of the cannula 12 to
hold the cannula 12 generally in alignment with the central longitudinal axis 10a of the collet
mechanism 10 and with a central longitudinal axis 28b of the core member 28. The cannula 12
extends beyond the distal ends 38b, 40b, 42b, 44b of the flexible arms 38, 40, 42, 44 and, thus, the
collet mechanism 10 does not damage the beveled tip 12a of the cannula 12. Further, in the closed
position, the cannula 12 is positioned and firmly held in the center of the internal cavity 46 and is
generally inline with the centerline 14a of the staked needle 14 (see Fig. 1D).

[0047] Referring specifically to Fig. 11, once the collet mechanism 10 is in place within the A-
side mold 22 of the mold 20, molten polymeric material (not shown) is injected into the mold cavity
30 proximate the parting line 26 (dispensing line not shown) until the mold cavity 30 is completely
filled with the molten polymeric material. The mold 20 operates at a temperature of approximately

230°F. The mold 20 remains closed and the molten polymeric material is then allowed to cool to a
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substantially solidified state over at least the proximal end 12b of the cannula 12. It may take
approximately 30 seconds for the polymeric material to substantially solidify. Once the polymeric
material is cooled to a semi-hardened object, and preferably, a fully hardened object, the collet
mechanism 10 and the A-side mold 22 is removed, such that the cannula guides 48, 50, 52, 54
release the cannula 12. The staked needle 14 and attached cannula 12 are then removed from the
steel core member 28 by a robotic arm (not shown), and the polymeric material is allowed to further
cool and solidify, if necessary, to a fully hardened object.

[0048] It will be appreciated by those skilled in the art that changes could be made to the
embodiments described above without departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the particular embodiments disclosed, but
it is intended to cover modifications within the spirit and scope of the present invention.

[0049] Further, to the extent that the method does not rely on the particular order of steps set
forth herein, the particular order of the steps in the steps set forth in the preferred method should not
be construed as a limitation. One skilled in the art can readily appreciate that the steps may be

varied and still remain within the spirit and scope of the present invention.
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CLAIMS
I/we claim:
1. A collet mechanism for holding a cannula during molding of a syringe, the collet mechanism
comprising:

first and second arms forming an internal cavity, each arm having a proximal end and a distal
end, the first and second arms being in a closed position when the distal ends are moved toward the
internal cavity and being in an open position when the distal ends are positioned away from the

internal cavity;

first and second cannula guides respectively mounted proximate the distal ends of the first
and second arms and extending into the internal cavity, the first and second cannula guides clamping
a portion of the cannula to hold the cannula when the first and second arms are in the closed

position.

2. The collet mechanism of claim 1, wherein the first and second cannula guides are positioned

opposite each other.

3. The collet mechanism of claim 1, wherein the first and second cannula guides are spaced

away from the cannula when the first and second arms are in the open position.

4, The collet mechanism of claim 1 further comprising third and fourth arms, each arm having a

distal end and a cannula guide mounted proximate the distal end.

5. The collet mechanism of claim 1, wherein a position of the first and second cannula guides is
adjustable with respect to the first and second arms and the internal cavity such that the force with

which the first and second cannula guides contact the cannula is adjustable.

6. The collet mechanism of claim 1, wherein the first and second cannula guides contact the
cannula at a position spaced away from a tip of the cannula with a predetermined force such that the
cannula is not damaged and the sharpness of the tip of the cannula is not altered when the first and

second arms are in the closed position.

7. The collet mechanism of claim 1, wherein a surface of each of the first and second cannula

guides is sloped, the sloped surfaces each having an indentation formed therein.

8. The collet mechanism of claim 7, wherein the indentations abut the cannula when the first

and second arms are in the closed position.
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9. The collet mechanism of claim 1, wherein the cannula guides are biased toward the closed

position.
10. A method of manufacturing a syringe comprising the steps of:
placing a cannula having a beveled tip onto a recessed tip of a core member;

placing a mold over the core member, the mold having a tapered receiving port at least

partially surrounding at least a portion of the cannula;

inserting a collet mechanism having at least two cannula guides through the mold and over
the beveled tip of the cannula, a distal end of the collet mechanism being guided by the tapered
receiving port to move the collet mechanism into a closed position wherein the cannula guides
clamp a portion of the cannula to hold the cannula generally in alignment with a longitudinal axis of

the collet mechanism and with a longitudinal axis of the core member;
injecting polymeric material into the mold;

allowing the polymeric material to cool until substantially solidified over at least a proximal

end of the cannula;

removing the collet mechanism from the mold such that the cannula guides release the

cannula;
removing the mold; and
removing the syringe and attached cannula from the core member.

11. A cannula having an outer diameter in the range of 0.0080 to 0.0165 inches for attachment to
a tip of a polymeric syringe barrel molded over the cannula, at least a portion of a proximal end of

the cannula having a plurality of notches formed on an outer surface.

12.  The cannula of claim 11, wherein at least a portion of the proximal end has a textured or

roughened surface.

13.  The cannula of claim 11, wherein the notches extend radially and are axially spaced apart

from each other.

-12-



WO 2009/091895 PCT/US2009/031112 .
1/10
=
' 14
M '
~~16 1{5 1E yo 14
~ _ j 16
e
) 12
FIG. 1A FIG. 1B FIG. 1C
14
_ E ___________________________ - 4
16~ 16a 17
FIG. 1D
14
o L 1Fx,
N 6 \ =17
16
FIG. 1E 2
16 14
16a
12
2c 1%b ), 17
_ \\i\\\\\\\ '?

DM

FIG. TF



PCT/US2009/031112

WO 2009/091895

2/10

/-12

2a

FIG. 2A

Y
73‘)(

FIG. 2B

‘(f-TZ

18

18

12b

{

2

o=

S
&
-

R

2

L X X 2
2

55

R

v
2

TS

5525
IXKS

KRR

9,

AN

el )
K
’Q'Q

AX2

2

255 v
KK
&S
IRR

e
ad

2
%

3
&
%

3
X

90
18
FIG. 2C

>

S

05055
20

RS

9.

e

Q

.4

o4

X

@

A

7
2020
.?'

XN
v,

9

X

K
VoV,

9.9,

KRR

v

94
<>
949,

v
’/0

v

2

X2
Vo
09

X

(2

&
S
'?’

18

*;
X2

30

(2

2

0

RR

L




WO 2009/091895 PCT/US2009/031112

3/10
0 10b 40_ 40p
™ 54
50
52
44
44b
48
42b
3861l : 42
38

-

N\~

42a

38a

FIG. 3



WO 2009/091895

4/10

e 10a

382"

38~

L

A

s

Yl

Z

38b
10b

FIG. 4

10

40a

40

46

40b

14

16

PCT/US2009/031112



000000000000000000000000000000




WO 2009/091895 PCT/US2009/031112




WO 2009/091895 PCT/US2009/031112

7/10

140 _ 1406
154 150

148 152

\

//

138a ~—_ 142a

FIG. 8



WO 2009/091895 PCT/US2009/031112

8/10
144 140
110~
154 150
148 152
138 142

FIG. 9




PCT/US2009/031112

9/10

llllllllll
- -
P ~

-~
IIIII
lllllll

WO 2009/091895

Ne)

{Q [

D S5 s "
SN
ez NN\ 7, )~
] .M’.{u“l]¢|“1.n\|llll|l.ll' .v- .............. S b Go
TR 4 A é\ \ \\\ %\\@ —y
D Ty o \ .

/%\ S N\ 28 T4 Wﬂ
~ 3 ~ 7o N

FIG. 12

28a



WO 2009/091895

&)

10/10

FIG. 13

PCT/US2009/031112

/‘20




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

