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(54) Holder assembly for medical needle

(57) A medical needle device includes a needle as-
sembly, a hollow needle assembly holder, and a one-
way rotational collar. The needle assembly includes a
needle hub supporting a needle. The needle hub has a
proximal end and a distal end. The hollow needle as-
sembly holder has a proximal end and a distal end. The
distal end of the holder defines an opening communi-
cating with the interior of the holder. The one-way rota-
tional collar is rotatably received in the opening in the
holder for connecting the needle assembly to the holder.
The collar defines a needle assembly receiving socket.
The proximal end of the needle hub is received in the
socket. The collar is configured to co-act with the interior
of the holder such that the collar and needle assembly
can rotate in only one direction relative to the holder.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a medical nee-
dle device for use in blood collection procedures and,
more particularly, a medical needle device that prevents
or hinders users from removing a needle assembly from
the device during normal use.

2. Description of Related Art

[0002] Disposable medical needle devices having
piercing elements are typically used for administering a
medication or withdrawing a fluid, such as blood, from
the body of the patient. Such piercing elements include
blood collecting needles, fluid handling needles, and as-
semblies thereof. Current medical practice requires that
fluid collection containers and needle assemblies used
in such devices be inexpensive and readily disposable.
Often, existing blood collection devices employ some
form of durable, reusable holder on which detachable
and disposable needle assemblies and fluid collection
containers are mounted. A blood collection system of
this nature may be assembled prior to use and then dis-
assembled after use.
[0003] A popular design configuration of known blood
collection systems includes a double-ended needle as-
sembly, an evacuated fluid collection tube, and a holder
for maintaining the needle assembly and the fluid col-
lection tube in fixed relation. The double-ended needle
assembly includes a needle having a bore extending
therethrough. A hub is located at one end of the needle
and includes an opening communicating with the bore
in the needle. The evacuated fluid collection tube in-
cludes a puncturable stopper at one end. In this type of
blood collection system, the holder typically has a hous-
ing at one end for receiving the needle assembly, which
is comprised of the needle and hub. The holder has a
hollow body with an opening at an opposite end thereof
for receiving the fluid collection tube. The needle assem-
bly is rigidly received within the housing of the holder
such that a first or distal end of the needle extends out-
ward from the holder for puncturing the vein of a patient.
At the opposite end, the needle extends into the hollow
body. To assemble the blood collection system, the nee-
dle assembly is inserted into the housing and the evac-
uated fluid collection tube is partially inserted through
the open end of the hollow body. To draw a blood spec-
imen from the patient using one of these systems, the
distal exposed end of the needle is inserted into a pa-
tient's vein and the collection tube is fully inserted into
the holder until the second or proximal end of the needle
pierces the puncturable stopper of the fluid collection
tube, thereby allowing fluid communication between the
interior of the fluid collection tube and the bore of the

needle. Blood will then be drawn through the needle into
the evacuated fluid collection tube. After drawing a
specimen, the blood collection tube is removed so that
blood contained therein may be analyzed and the nee-
dle assembly detached for disposal.
[0004] A prior art blood collection device set known in
the art is disclosed by U.S. Patent No. 5,066,287 to Ry-
an. This patent discloses a rear adapter assembly used
as part of a blood collection set. The rear adapter as-
sembly includes a rear blood tube holder and a male
connector that is inserted into the holder. The male con-
nector includes a ratcheted ramp with a plurality of ratch-
et teeth that engage with an annular internal ratchet lo-
cated within the holder. In particular, the annular internal
ratchet is provided on a holder ramp formed in the front
wall of the holder. The ratcheting connection between
the male connector and holder is provided to make a
permanent connection between these two elements.
[0005] Another blood collection device known in the
art is disclosed by U.S. Patent No. 5,117,837 to Wana-
maker, et al. This patent is directed to a blood collection
device that is generally comprised of a needle assembly,
a needle holder, and an evacuated sample collection
tube. The needle assembly includes a hub and an
adapter. These elements are connected together by a
threaded connection. The adapter includes a crown de-
fining a plurality of serrated teeth. The serrated teeth on
the crown are adapted to cooperate with serrated teeth
formed on a lid, which covers the distal end of the holder.
The adapter snap-fits into engagement with the lid cov-
ering the distal end of the holder.
[0006] The foregoing patents disclose medical devic-
es wherein a needle assembly may be removed from a
needle holder at any time during or after a medical pro-
cedure. With the concern over viral infections that are
easily transferable due to accidental needle sticks, it is
particularly desirable to minimize the risk of such needle
sticks by discouraging users from attempting to remove
a needle assembly from a needle holder after a medical
procedure involving the withdrawal of bodily fluids.
[0007] Accordingly, a need exists for a medical needle
device that prevents or hinders users from removing a
used needle assembly from a needle holder during its
normal use.

SUMMARY OF THE INVENTION

[0008] The present invention is a holder for supporting
a needle assembly for use in a blood collection proce-
dure. The holder includes a hollow holder body having
a generally open proximal end and a partially enclosed
distal end. The distal end of the holder body defines an
opening communicating with the interior of the holder
body. A one-way rotatable collar is in rotational commu-
nication with the opening in the holder body. The collar
includes a needle assembly receiving socket for receiv-
ing a needle assembly for connection with the holder
body. The collar is configured to co-act with the interior
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of the holder body such that the collar can rotate in only
one direction relative to the holder body when a needle
assembly is received in the socket.
[0009] The one-way rotational movement of the collar
relative to the holder may be provided through a number
of arrangements. For example, the collar may include a
first disc portion rotatably received in the opening in the
holder body and a second disc portion extending into
the interior of the holder body. The second disc portion
may include at least one locking pawl configured to en-
gage at least one ratchet tooth formed on an inner wall
of the holder body for permitting the one-way rotational
movement of the collar relative to the holder body. The
first disc portion may include a lip in engagement with
the distal end of the holder for rotatably connecting the
collar to the holder body. The socket may be internally
threaded such that a separate needle assembly can be
held in the socket by a threaded connection. The locking
pawl and the ratchet tooth may be configured to engage
when such a needle assembly is threaded into the sock-
et. The locking pawl and the ratchet may be further con-
figured to allow the locking pawl to slip over the ratchet
tooth to rotate the collar when an attempt is made to
unthread such a needle assembly from the socket.
[0010] Alternatively, the second disc portion of the col-
lar may include at least one locking tooth configured to
engage at least one ratchet pawl formed on an inner wall
of the holder body for permitting the one-way rotational
movement of the collar relative to the holder body. In yet
a further alternative arrangement, the second disc por-
tion may include at least one locking tooth configured to
engage at least one ratchet tooth formed on an inner
wall of the holder for permitting the one-way rotational
movement of the collar relative to the holder body. The
second disc portion may further include at least one
locking tooth facing the inner surface of the distal end
of the holder body and be configured to engage at least
one ratchet tooth formed on the inner surface of the dis-
tal end of the holder body for permitting one-way rota-
tional movement of the collar relative to the holder body.
[0011] The first disc portion may include a lip at a dis-
tal end thereof. The holder may further include a com-
pression element such as a coil compression spring po-
sitioned about the first disc portion between the lip and
the distal end surface of the holder body for biasing the
lip away from the distal end surface of the holder body
and causing the locking tooth to engage the ratchet
tooth and permit one-way rotational movement of the
collar relative to the holder body. The compression ele-
ment preferably provides sufficient outward biasing
force such that the needle assembly may be threaded
into engagement with the socket without the locking
tooth becoming disengaged from the ratchet tooth.
[0012] In a further embodiment, the present invention
is a medical needle device that includes a needle as-
sembly, a needle holder for holding the needle assem-
bly, and a one-way rotational collar. The needle assem-
bly includes a needle hub supporting a needle cannula.

The needle hub has a proximal end and a distal end.
The needle holder has a proximal end and a distal end.
The distal end of the needle holder defines an opening
communicating with the interior of the needle holder.
The one-way rotatable collar is in rotational communi-
cation with the opening in the holder, and defines a nee-
dle assembly receiving socket for connecting the needle
assembly to the needle holder. The proximal end of the
needle hub is received in the socket. The collar is con-
figured to co-act with the interior of the needle holder
such that the collar and needle assembly may rotate in
only one direction relative to the needle holder.
[0013] The proximal end of the needle hub may be
externally threaded and the socket may be internally
threaded such that the needle assembly is held in the
socket by a threaded connection.
[0014] A first end of the needle cannula may be sup-
ported by the distal end of the needle hub and project
outward from the holder for insertion into the body of a
patient. A second end of the needle cannula may be
supported by the proximal end of the needle hub and
extend into the interior of the holder for connection to a
bodily fluid collection tube. An elastomeric sleeve may
cover the second end of the needle.
[0015] Alternatively, the needle hub may support a
first needle at the proximal end thereof and extending
into the interior of the holder for connection to a bodily
fluid collection tube, and support a second needle at the
distal end thereof for insertion into the body of a patient.
In a further embodiment, the needle may be supported
by the proximal end of the needle hub and extend into
the interior of the holder for connection to a bodily fluid
collection tube, with the distal end of the needle hub
formed as a male luer.

In a further embodiment, the present invention is
a holder assembly for receiving a medical needle sup-
ported by a hub and for guiding a collection container
into piercable engagement with the needle. The holder
assembly includes a hollow body comprising a tubular
wall extending along an axis between an open end for
receiving a collection container and a partially enclosed
end. The hollow body includes at least one tooth extend-
ing from the tubular wall. The holder assembly also in-
cludes a selectively rotatable needle mount engaged
with the partially enclosed end of the body. The rotatable
needle mount includes a bore with an internal thread spi-
raling in a first direction about the axis. The rotatable
needle mount further includes at least one tooth for in-
terference engagement with the at least one tooth of the
hollow body when the needle mount is rotated in the first
direction. The interference engagement causes suffi-
cient resistance for a hub supporting a needle to be
threaded with the internal thread of the needle mount.
Moreover, the interference engagement is insufficient to
cause unthreading of a hub threaded with the internal
thread of the needle mount when the needle mount is
rotated in a direction opposite the first direction.
[0016] The present invention is also directed to a
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method of using a medical needle device in a blood col-
lection procedure, comprising the steps of: (a) providing
a medical needle assembly including an externally
threaded needle hub and a needle supported by the
hub; (b) providing a holder for the needle assembly in-
cluding a hollow holder body having an end defining an
opening communicating with the interior of the holder,
with a one-way rotatable collar located in the opening in
the holder body and defining an internally threaded nee-
dle hub receiving socket; (c) threading the needle hub
into the socket in one rotational direction; and (d) pre-
venting the needle hub from being unthreaded from the
socket once fully threaded into the socket in the collar.
[0017] A further step may be performed by a locking
pawl rotationally engaging a ratchet tooth on the inner
wall of the holder; by a locking tooth rotationally engag-
ing a ratchet pawl on the inner wall of the holder body;
by a locking pawl rotationally engaging a ratchet pawl
on the inner wall of the holder body; or by a locking tooth
rotationally engaging a ratchet tooth on the inner wall of
the holder body.
[0018] Further details and advantages of the present
invention will become apparent from the following de-
tailed description read in conjunction with the drawings,
wherein like parts are designated with like reference nu-
merals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a perspective view of a medical nee-
dle device in accordance with the present invention;
[0020] FIG. 2 is an exploded perspective view of the
medical needle device of FIG. 1;
[0021] FIG. 3 is an exploded side view of the medical
needle device of FIG. 1;
[0022] FIG. 4 in an exploded perspective view of the
medical needle device of FIG. 1 with a holder of the de-
vice shown in cross section;
[0023] FIG. 5 is an exploded cross sectional view of
the medical needle device of FIG. 4, with a needle as-
sembly of the device shown in exploded form;
[0024] FIG. 6 is a perspective view of a one-way ro-
tational collar used in the medical needle device of FIG.
1;
[0025] FIGS. 7a, 7b, and 7c show bottom, side, and
top views, respectively, of the collar of FIG. 6;
[0026] FIG. 8 is an exploded and partial cross-sec-
tional view of the medical needle device of FIG. 1 show-
ing the collar seated in the holder without the sleeve;
[0027] FIG. 9 is a perspective and partial cross-sec-
tional view showing a fully assembled medical needle
device in accordance with the first embodiment of the
present invention;
[0028] FIG. 10 is a perspective view of a proximal end
of the holder of the medical needle device of FIG. 9;
[0029] FIG. 11 is a close-up view of the collar shown
co-acting with the holder of the medical needle device;
[0030] FIG. 12 is an exploded cross-sectional view of

a medical device in an alternate embodiment, with the
needle assembly shown in exploded form as a double-
ended needle assembly;
[0031] FIG. 13 is a perspective and partial cross-sec-
tional view showing a fully assembled medical needle
device of FIG. 12;
[0032] FIG. 14 is an exploded perspective view of a
second embodiment of the medical needle device in ac-
cordance with the present invention;
[0033] FIG. 15 is an exploded perspective view of the
medical needle device of FIG. 14 showing the needle
assembly detached from the holder of the device;
[0034] FIG. 16 is a top perspective view of the collar
used in the medical needle device of FIG. 14;
[0035] FIG. 17 is a bottom perspective view of the col-
lar used in the medical needle device of FIG. 14;
[0036] FIG. 18 is a close-up perspective and partial
cross-sectional view of a distal end of the holder used
in the medical needle device of FIG. 14
[0037] FIG. 19 is a close-up view of the proximal end
of the holder used in the medical needle device of FIG.
14;
[0038] FIG. 20 is a bottom view of the medical needle
device in accordance with a third embodiment of the
present invention, with the device viewed from the bot-
tom or proximal end of the holder;
[0039] FIG. 21 is an enlarged view of the view shown
in FIG. 20;
[0040] FIG. 22 is a perspective, partially exploded,
and partial cross-sectional view of the holder and collar
used in the medical needle device in accordance with a
fourth embodiment of the present invention;
[0041] FIG. 23 shows the collar in a seated, assem-
bled position within the holder of FIG. 22;
[0042] FIG. 24 is a close-up bottom or proximal view
of the holder of FIGS. 22 and 23;
[0043] FIG. 25 is a close-up detail view showing the
engagement of the rotational collar with the holder of
FIG. 22;
[0044] FIG. 26 is a close-up perspective and partial
cross-sectional view of the engagement between the ro-
tational collar and holder of FIG. 25;
[0045] FIG. 27 is a perspective and partial cross sec-
tional view of a holder and rotational collar used in the
medical needle device in accordance with a fifth embod-
iment of the present invention;
[0046] FIG. 28 is a side and partial cross sectional
view of the holder and collar of FIG. 27;
[0047] FIG. 29 is a bottom perspective and partial
cross sectional view of the holder and rotational collar
of FIG. 27;
[0048] FIG. 30 is a detail cross sectional view of detail
A from FIG. 29;
[0049] FIG. 31 is a perspective view of the collar of
FIGS. 27-29; and
[0050] FIG. 32 is a perspective view of an extension
spring used in the fifth embodiment of the medical nee-
dle device of FIG. 27.
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DETAILED DESCRIPTION

[0051] While the present invention is discussed here-
inafter in terms of several embodiments, the present dis-
closure is to be considered as exemplary of the princi-
ples of the invention and is not intended to limit the in-
vention to the embodiments illustrated. Various modifi-
cations may be made to the present invention by those
skilled in the art without departing from the scope and
spirit of the present invention. The scope of the present
invention is defined by the appended claims and their
equivalents.
[0052] In the following description and accompanying
drawings, the terms "proximal" and "distal" refer to the
forward or needle side and rearward or holder side of
the device, respectively. These designations will be-
come apparent from the following detailed description.
[0053] Referring generally to FIG. 1, a medical needle
device 10 in accordance with the present invention is
generally shown. The medical needle device 10 is gen-
erally intended for use in phlebotomy (i.e. blood collec-
tion) procedures and is designed to prevent tampering
by a user of the medical needle device 10.
[0054] Referring to FIGS. 1-11, a first embodiment of
the medical needle device 10 will now be discussed. The
principle of operation of the medical needle device 10
of FIGS. 1-11 is illustrative of all the embodiments of the
medical needle device 10 to be discussed herein. The
medical needle device 10 is generally comprised of a
needle assembly 12, a hollow needle assembly holder
14 and a one-way rotatable collar 16 that connects the
needle assembly 12 to the holder 14. The assembled
medical needle device 10 enables the needle assembly
12 and collar 16 to be rotated in one rotational direction
but not in the opposite rotational direction. This prevents
inappropriate use by the user of the medical needle de-
vice 10. Such inappropriate use includes attempting to
remove the needle assembly 12 from the holder 14 at
the conclusion of a blood collection procedure. Accord-
ingly, the entire medical needle device 10 is intended to
be disposed of at the conclusion of the blood collection
or other bodily fluid collection procedure. This reduces
the risk of accidental needle stick wounds that may oc-
cur if the user attempts to remove the needle assembly
12 from the holder 14.
[0055] The needle assembly 12 of the medical needle
device 10 includes a needle hub 18 that supports a nee-
dle cannula, such as needle 20. The needle 20 may be
secured to the needle hub 18 through an adhesive. The
adhesive may be any adhesive capable of fixedly at-
taching or adhering the needle 20 to the needle hub 18,
such as a medical grade epoxy or equivalent adhesive.
In particular, the needle hub 18 includes a forward or
distal end 22 and a rearward or proximal end 24. Like-
wise, the needle includes a forward or distal end 26 and
a rearward or proximal end 28. The distal end 26 of the
needle 20 is secured and supported by the proximal end
24 of the needle hub 18. The needle 20 is intended to

be disposed within the holder 14 with a non-patient
puncture tip at the proximal end 28 thereof for piercing
of and insertion into a partially evacuated blood or fluid
collection tube (not shown).
[0056] The needle hub 18 may be constructed of any
material, and is desirably constructed of a molded plas-
tic material. Suitable molded plastics include, but are not
limited to, polyethylenes, polypropylenes, polyamides,
polyesters, and fluorinated polyethylenes. The proximal
end 24 of the needle hub 18 is preferably externally
threaded for connection to the collar 16. The distal end
22 of the needle hub 18 is preferably formed as a male
luer 29 for mating with a blood collection needle (not
shown), which is used to draw blood from the body of a
patient. Other arrangements are contemplated for the
distal end of the needle hub 18, such as a female luer
connection. Alternatively, needle assembly 12 may be
formed as a double-ended needle assembly, as will be
discussed in more detail with reference to FIGS. 12 and
13 herein.
[0057] An elastomeric sleeve 32 preferably covers the
needle 20 extending into the holder 14. The needle hub
18 includes a projection 34 with an integrally formed lip
36, which is used to secure the elastomeric sleeve 32
to the proximal end 24 of the needle hub 18. Elastomeric
sleeve 32 is deflectable and puncturable by the tip of
needle 20 when pressure is inserted therebetween by
forcing a piercable closure of a collection tube (not
shown) thereagainst, as is common in a blood collection
procedure.
[0058] The needle assembly 12 is connected to the
holder 14 via the one-way rotatable collar 16. The holder
14 includes a holder body 40 having a generally tubular
or cylindrical structure extending along an axis. The
holder body 40 has a forward or distal end 42 and a rear-
ward or proximal end 44. The distal end 42 includes a
distal end face 46 that defines an opening 48. The prox-
imal end 44 of the holder body 40 is open-ended allow-
ing access to the interior 50 of the holder body 40. The
interior 50 of the holder body 40 is also cylindrically-
shaped. The holder body 40 is formed by a cylindrical
wall 52. The cylindrical wall 52 has an inner surface 54
and an outer surface 56.
[0059] The proximal end 44 of the holder body 40
forms a flange 60. The flange 60 extends circumferen-
tially around the open proximal end 44 of the holder body
40. The flange 60 may include two oppositely facing pro-
jections 62, 64 for grasping by the user of the medical
needle device 10. The holder body 40 may be construct-
ed of any material and is desirably constructed of mold-
ed plastic material, including all the materials identified
previously in connection with the needle hub 18.
[0060] In a first embodiment of the medical needle de-
vice 10, the wall 52 of the holder body 40 defines a plu-
rality of ratchet teeth 70 on the inner surface 54 of the
wall 52. In particular, the ratchet teeth 70 are formed on
the inner surface immediately adjacent an inner side 72
of the distal end face 46 of the holder body 40. The ratch-
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et teeth 70 are located in the interior 50 of the holder
body 40 to co-act with the collar 16 to allow the one-way
rotational motion of the needle assembly 12 and collar
16 with respect to the holder body 40. An outer side 74
of the distal end face 46 of the holder body 40 engages
the collar 16, as discussed further herein.
[0061] Referring now, in particular, to FIGS. 6 and 7,
the one-way rotatable collar 16 will now be discussed.
The collar 16 acts as a needle mount for supporting nee-
dle assembly 12. The collar 16 is generally defined by
a first disc portion 76 and a second, larger diameter sec-
ond disc portion 78, which are preferably integrally
molded as a one-piece unit of molded plastic material.
The collar 16 is seated in the opening 48 defined in the
distal end face 46 of the holder body 40. In particular,
the first disc portion 76 is rotatably received in the open-
ing 48. The collar 16 is maintained in the opening 48 by
an integrally formed lip 79. The second disc portion 78
is located entirely within the interior 50 of the holder body
40 as shown, for example, in FIGS. 8-11. The collar 16
may be made of any of the molded plastic materials dis-
cussed previously.
[0062] Referring again to FIGS. 1-11, the second disc
portion 78 includes a plurality of locking pawls 80, which
are preferably integrally formed with the second disc 78
portion. The locking pawls 80 are generally formed as
elongated structures, each terminating in a flat end face
82. The locking pawls 80 through their respective flat
end faces 82 engage the ratchet teeth 70 formed on the
inner surface 54 of the wall 52 of the holder body 40. In
particular, the ratchet teeth 70 each include flat end fac-
es 84 that contact or co-act with the flat end faces 82 of
the locking pawls 80 to prevent rotation of the needle
assembly 12 and 16 with respect to the holder 16. The
locking pawls 80 further include outward facing surfaces
86 that slidably contact inward facing surfaces 88 of the
ratchet teeth 70. The slidable contact between the out-
ward facing surfaces 86 of the locking pawls 80 and in-
ward facing surfaces 88 of the ratchet teeth 70 permit
the one-way rotational movement of the needle assem-
ble 12 and collar 16 relative to the holder 14. For exam-
ple, a clockwise rotational movement of the collar 16
within the holder body 40 allows the outward facing sur-
faces 86 of the locking pawls 80 to slidably contact the
inner facing surfaces 88 of the ratchet teeth 70 permit-
ting the one-way rotational movement of the collar 16
relative to the holder body 40 without the end faces 82
of the locking pawls 80 engaging the end faces 84 of the
ratchet teeth 70. Reversing the rotational direction of the
collar 16 (i.e., counterclockwise) causes the end faces
82 of the locking pawls 70 to engage the end faces 84
of the ratchet teeth 70, which prevents rotational motion
in this direction.
[0063] The collar 16 further defines a bore or opening
90 extending therethrough, and through the first and
second disc portions 76, 78. The opening 90 is prefer-
ably internally threaded spiraling in a first direction about
the axis of the holder body 40 forming a needle hub re-

ceiving socket. The threaded proximal end 28 of the hub
of the needle hub 18 of the needle assembly 12 is
threadably received within the threaded opening 90 in
the collar 16. Thus, to assemble the medical needle de-
vice 10, the needle hub 18 is threadably engaged with
the threaded opening 90 in the collar 16. The threaded
connection may be conventional with clockwise rotation
of the needle hub 18 threadably engaging the threaded
opening 90 in the collar 16. The end faces 82 of the lock-
ing pawls 80 simultaneously engage the end faces 84
of the ratchet teeth 70, which allows the needle hub 18
to be seated in the collar 16. As such, when a needle
assembly rotates collar 16 in a first direction for thread-
ing within the socket, the corresponding surfaces of the
locking pawls 80 and the ratchet teeth 70 are in interfer-
ence engagement. Such interference engagement
causes sufficient resistance on the collar 16 to permit
needle assembly 12 to be threaded with collar 16. In par-
ticular, the interference engagement between the lock-
ing pawls 80 and the ratchet teeth 70 is greater than the
friction or torque which exists between the external
threads on the proximal end 28 of the needle hub 18
and the internal threads within the threaded opening 90
of collar 16. As such, rotating the needle hub 18 within
the threaded opening 90 of collar 16 in the direction of
the spiraling threads causes the needle hub 18 to be
threaded therewith.
[0064] Once the needle assembly 12 is threadably en-
gaged within the collar 16, the collar 16 prevents the
disengagement of the needle assembly 12 from the col-
lar 16 by the sliding interaction between the outward fac-
ing surfaces 86 of the locking pawls 80 and the inner
facing surfaces 88 of the ratchet teeth 70. In particular,
if the needle hub 18 is rotated in a direction opposite the
direction of the spiraling threads in an attempt to un-
thread the needle hub 18 from the threaded opening 90
of collar 16, particular design and arrangement of the
locking pawls 80 and the ratchet teeth 70 will cause the
locking pawls 80 to slip over the ratchet teeth 70. As
such, the interference engagement between the locking
pawls 80 and the ratchet teeth 70 is insufficient to cause
the needle hub 18 to become unthreaded from collar 16.
[0065] As will be appreciated by those skilled in the
art, the standard clockwise and counterclockwise con-
vention described hereinabove may be reversed. This
may be accomplished by reversing the directions of the
locking pawls 80 and ratchet teeth 70 such that coun-
terclockwise rotation of the needle hub 18 relative to the
collar 16 will allow the needle hub 18 to threadably en-
gage the threaded opening 90 in the collar 16, while
clockwise rotation of the needle hub 18 will allow the
locking pawls 80 to slide over and not engage the ratchet
teeth 70 on the inner surface 54 of the wall 52 of the
holder body 40.
[0066] FIGS. 12-32 depict further embodiments of the
present invention that include many components which
are substantially identical to the components of FIGS.
1-11. Accordingly, similar components performing simi-
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lar functions will be numbered identically to those com-
ponents of FIGS. 1-11, except that a suffix "a" will be
used to identify those similar components in FIGS.
12-13; a suffix "b" will be used to identify those similar
components in FIGS. 14-19; a suffix "c" will be used to
identify those similar components in FIGS. 20-21; a suf-
fix "d" will be used to identify those similar components
in FIGS. 22-26; and a suffix "e" will be used to identify
those similar components in FIGS. 29-32.
[0067] Referring to FIGS. 12-13, medical needle de-
vice 10a is shown with an alternate needle assembly
12a in the form of a double-ended needle assembly,
such as is commonly used in phlebotomy procedures.
Needle assembly 12a includes needle hub 18a for en-
gagement with needle holder 14a, and a double-ended
needle cannula in the form of needle 20a. Proximal end
28a of needle 20a includes a non-patient puncture tip
as described above. Distal end 26a of needle 20a in-
cludes an intravenous puncture tip at the end thereof,
for insertion into a patient during a blood collection pro-
cedure. Needle 20a extends through needle hub 18a,
with the proximal end 28a of needle 20a extending from
proximal end 24a of needle hub 18a, and with distal end
26a of needle 20a extending from distal end 22a of nee-
dle hub 20a. Alternatively, needle 20a can be provided
with proximal end 28a and distal end 26a as separate
members which are separately attached to the respec-
tive ends of needle hub 18a.
[0068] Referring to FIGS. 14-19, a further embodi-
ment of the medical needle device is shown and desig-
nated with reference character 10b. The medical needle
device 10b is identical to the medical needle device 10
discussed hereinabove, with the exception that the lo-
cations of the locking pawls and ratchet teeth are re-
versed. Accordingly, the locking pawls 80b are now
formed on the inner surface 54b of the wall 52b of the
holder body 40b immediately adjacent to the inner side
72b of the distal end face 46b of the holder body 40b.
The ratchet teeth 70b are now formed on the second
disc portion 78b of the collar 16b. The medical device
10b will operate in an identical manner to the medical
needle device 10a discussed previously, with only the
locations of the locking pawls 80b and ratchet teeth 70b
being reversed.
[0069] Referring to FIGS. 20 and 21, a further embod-
iment of the medical needle device of the present inven-
tion is shown. The medical needle device of FIGS. 20-21
differs from the medical needle device 10a of FIGS. 1-11
in that the ratchet teeth (70a) formed on the inner sur-
face of the holder body are replaced by a second set of
locking pawls 100c. The locking pawls 80c on the sec-
ond disc portion 78c co-act with the ratchet pawls 100c
formed on the inner surface 54c of the wall of the holder
body in the same manner as the locking teeth 70a dis-
cussed previously in connection with FIG. 1-11. FIG. 21
shows a close-up view of the engagement of the locking
pawls 80c on the second disc portion 78c of the collar
with the ratchet pawls 100c extending from the inner

surface 54c of the wall of the holder body. The end faces
82c of the locking pawls 80c on the second disc portion
78c, contact end faces 102c of the ratchet pawls 100c
extending from the inner surface 54c to prevent rota-
tional movement of the needle assembly and collar rel-
ative to the holder. The ratchet pawls 100c further in-
clude inward facing surfaces 104c that slidably contact
the outward facing surfaces 88c of the locking pawls 80c
extending from the second disc portion 78c, which per-
mits rotational movement of the needle assembly and
the collar in the opposite direction. Accordingly, opera-
tion of the medical needle device in the embodiment of
FIGS. 20-21 is identical to the medical needle devices
10a and 10b discussed previously.
[0070] FIGS. 22-26 show the medical needle device
according to yet a further embodiment of the present in-
vention. The medical needle device is similar to the em-
bodiments discussed previously, with the exception that
both second disc portion 78d and the holder body 40d
are formed with oppositely engaging ratchet teeth. In
particular, the holder body 40d is formed in a similar
manner to the holder body 10a of FIGS. 1-11, with the
inner surface 54d of the wall 52d of the holder body 40d
having a plurality of ratchet teeth 70d. The second disc
portion 78d of the collar 16d is now formed in a similar
manner to the collar 16b of the medical needle device
10b of FIGS. 14-19 and includes a plurality of locking
teeth 80d. Thus, the locking teeth 80d on the second
disc portion 78d are oriented to engage the ratchet teeth
70d formed on the inner surface 54d of the wall 52d of
the holder body 40d of the medical needle device. The
ratchet teeth 70d include inward facing surfaces 86d
that slidably engage outward facing surfaces 88d of the
locking teeth 80d to permit rotational movement of the
needle assembly 12d and collar 16d relative to the hold-
er 14d. The end faces 82d of the locking teeth 80d en-
gage end faces 84d of the ratchet teeth 80d in a similar
manner to the various embodiments of the medical nee-
dle device discussed previously to prevent rotational
movement of the needle assembly 12d and collar 16d
relative to the holder 14d. The medical needle device of
FIGS. 22-26 operates in an identical manner to the med-
ical needle devices discussed previously in connection
with FIGS. 1-21.
[0071] FIGS. 27-32 show the medical needle device
according to a further embodiment in which the medical
needle device is formed slightly different from the earlier
discussed embodiments. In this embodiment, a plurality
of locking teeth 110e depend from the second disc por-
tion 78e and face the inner side 72e of the distal end
face 46e of the holder body 40e. The depending locking
teeth 110e are configured to engage a plurality of ratchet
teeth 112e formed on the inner side 72e of the distal end
face 46e of the holder body 40e. Each of the depending
locking teeth 110e include a flat engaging surface 116e
and an inclined sliding surface 118e. The ratchet teeth
112e are formed in a similar manner, each having a flat
engaging surface 120e in a slanted or inclined sliding
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surface 122e. The engaging surfaces 116e of the lock-
ing teeth 110e face the engaging surfaces 120e of the
ratchet teeth 112e so that only one-way rotational mo-
tion is permitted between the needle assembly 12e and
the collar 16e and the holder 14e. Accordingly, the slid-
ing surfaces 118e of the locking teeth 110e and ratchet
teeth face sliding surfaces 122e to permit the one-way
rotational movement of the collar 16e relative to the
holder 14e.
[0072] To facilitate the engagement of the locking
teeth 110e with the ratchet teeth 112e, a compression
element such as an extension spring 130e is provided
about the first disc portion 76e of the collar 16e. The
compression element may be any structure or element
which is capable of providing an outward biasing force
to bias the lip 79e formed on the first disc portion 76e
away from the distal end face 46e of the holder body
40e. This may be achieved, for example, through a com-
pression spring, a spring washer, a flexibly resilient pro-
jection extending inward from the distal end face 46e,
or the like. For purposes of description, the compression
element is described in terms of extension spring 130e.
[0073] The extension spring 130e provides outward
biasing force to bias the lip 79e formed on the first disc
portion 76e away from the distal end face 46e of the
holder body 40e. This causes the locking teeth 110e to
engage the ratchet teeth 112e and permit the one-way
rotational movement needle assemble 12e and collar
16e relative to the holder 14e. The extension spring
130e is compressed between the distal end face 46e of
the holder body 40e and the lip 79e on the first disc por-
tion 76e of the collar 16e. The extension spring 130e
provides sufficient outward biasing force between the lip
79e and the distal end face 46e of the holder body 40e
so that the needle hub 18e may be threaded into en-
gagement within the opening 90e (needle hub receiving
socket) without the locking teeth 110e becoming disen-
gaged (i.e. separated) from the ratchet teeth 112e. How-
ever, the sliding surfaces 118e, 122e of the locking teeth
110e and ratchet teeth 112e prevent the unthreading of
the needle hub 18e from the opening 90e if the user of
the medical needle device attempts to unthread the nee-
dle hub 18e from the opening 90e. Thus, the principle
of operation of the medical needle device in this embod-
iment is similar to the previously discussed medical nee-
dle devices, with only the location of the locking teeth
110e and ratchet teeth 112e being changed.
[0074] In summary, the medical needle device of the
present invention allows a needle assembly to be
threadably engaged with a one-way rotational collar.
Once the needle assembly is threadably engaged in the
collar, the various "slip-disc" schemes identified herein-
above in connection with the embodiments of the
present invention prevent the needle assembly from be-
ing unthreaded from the collar. Thus, a user of the med-
ical needle device of the present invention is prevented
from tampering with the needle assembly such as at-
tempting to remove the needle assembly from the holder

at the conclusion of a blood collection or other bodily
fluid collection procedure.

Claims

1. A holder for supporting a needle assembly for use
in a blood collection procedure comprising:

a hollow holder body having a generally open
proximal end and a partially enclosed distal
end, with the distal end of the holder body de-
fining an opening communicating with the inte-
rior of the holder body; and
a one-way rotatable collar in rotational commu-
nication with the opening in the holder body and
including a needle assembly receiving socket
for receiving a needle assembly for connection
with the holder body;

wherein the collar is configured to co-act with
the interior of the holder body such that the collar
can rotate in only one direction relative to the holder
body when a needle assembly is received in the
socket.

2. The holder of claim 1, wherein the collar includes a
first disc portion rotatably received in the opening
in the holder body and a second disc portion extend-
ing into the interior of the holder body, and wherein
the second disc portion includes at least one locking
element selected from the group consisting of a
pawl or tooth configured to engage at least one
ratchet locking element selected from the group
consisting of a tooth or pawl formed on an inner wall
of the holder body for permitting the one-way rota-
tional movement of the collar relative to the holder
body.

3. The holder of claim 2, wherein the first disc portion
includes a lip in engagement with the distal end of
the holder body for rotatably connecting the collar
to the holder body.

4. The holder of claim 2, wherein the socket includes
internal threads for threaded engagement with the
needle assembly.

5. The holder of claim 4, wherein the locking element
selected from the group consisting of a pawl or tooth
and the ratchet locking element selected from the
group consisting of a tooth or pawl are configured
to engage when the needle assembly is being
threaded into the socket to prevent rotation of the
collar, with the locking element selected from the
group consisting of a pawl or tooth and ratchet lock-
ing element selected from the group consisting of a
tooth or pawl further configured to allow the locking
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element selected from the group consisting of a
tooth or pawl to slip over the ratchet locking element
selected from the group consisting of a tooth or pawl
to rotate the collar when the needle assembly is
threaded with the socket and an attempt is made to
unthread the needle assembly from the socket.

6. The holder of claim 1, wherein the proximal end of
the holder body is open-ended and includes a cir-
cumferentially extending flange.

7. The holder of claim 6, wherein the flange includes
two projections.

8. The holder of claim 1, wherein the collar includes a
first disc portion rotatably received in the opening
in the holder body and a second larger diameter
disc portion extending into the interior of the holder
body, and wherein the second disc portion includes
at least one locking tooth facing the inner surface
of the distal end of the holder body and configured
to engage at least one tooth formed on the inner
surface of the distal end of the holder body for per-
mitting the one-way rotational movement of the col-
lar relative to the holder body.

9. The holder of claim 8, wherein the socket includes
internal threads for threaded engagement with the
needle assembly.

10. The holder of claim 8, wherein the first disc portion
includes a lip at a distal end thereof, with the holder
further including a compression element positioned
about the first disc portion between the lip and the
distal end surface of the holder body for biasing the
lip away from the distal end surface of the holder
body and causing the locking tooth to engage the
ratchet tooth and permit the one-way rotational
movement of the collar relative to the holder body.

11. The holder of claim 10, wherein the compression
element is a coil compression spring.

12. The holder of claim 9, wherein the first disc portion
includes a lip at a distal end thereof, with the med-
ical needle device further including a compression
element positioned about the first disc portion be-
tween the lip and the distal end surface of the holder
body for biasing the lip away from the distal end sur-
face of the holder body and causing the locking
tooth to engage the ratchet tooth and permit the
one-way rotational movement of the collar relative
to the holder body, and wherein the compression
element provides sufficient outward biasing force
such that the needle assembly may be threaded in-
to engagement with the socket without the locking
tooth becoming disengaged from the ratchet tooth.

13. A holder assembly for receiving a medical needle
supported by a hub and for guiding a collection con-
tainer into piercable engagement with the needle,
the holder assembly comprising:

a hollow body comprising a tubular wall extend-
ing along an axis between an open end for re-
ceiving a collection container and a partially en-
closed end, the hollow body including at least
one tooth extending from the tubular wall; and
a selectively rotatable needle mount engaged
with the partially enclosed end of the body and
comprising a bore with an internal thread spi-
raling in a first direction about the axis, the ro-
tatable needle mount including at least one
tooth for interference engagement with the at
least one tooth of the hollow body when the
needle mount is rotated in the first direction, the
interference engagement causing sufficient re-
sistance for a hub supporting a needle to be
threaded with the internal thread of the needle
mount, the interference engagement being in-
sufficient to cause unthreading of a hub thread-
ed with the internal thread of the needle mount
when the needle mount is rotated in a direction
opposite the first direction.
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