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(57) A method of using a needle assembly having a
telescoping shield that extends from a starting retracted
position to a venipuncture partially extended position
during the standard sequence of operation of drawing a
blood sample with an evacuated blood collection tube
and needle holder. After the procedure 1s complete and
the needle 1s removed from the patient the shield
continues to extend to a fully extended and locked
position over the distal end of the needle rendering the
needle safe and preventing needle stick injuries.
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ABSTRACT OF THE DISCLOSURE

A method of using a needle assembly having a telescoping shield that extends from a

starting retracted position to a venipuncture partially extended position during the standard

sequence ot operation of drawing a blood sample with an evacuated blood collection tube and
needle holder. After the procedure is complete and the needle is removed from the patient the

shield continues to extend to a fully extended and locked position over the distal end of the

needle rendering the needle safe and preventing needle stick injuries.
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P-3697 PATENT

r .. METHOD OF ACTIVATING A NEEDLE ASSEMBLY HAVING A
TELESCOPING SHIELD

BACKGROUND OF THE INVENTION

1. FKield of the Invention

The present invention relates to a safety needle with a telescoping shield that is
triggered during a standard sequence of operation of a medical procedure and, more
particularly, relates to a needle and hub assembly having a telescoping shield that is

triggered when an evacuated tube is mounted in the evacuated tube needle holder.
2. Background Description

An evacuated collection tube, needle and needle holder are commonly used by a
doctor, phlebotomist or nurse to draw a sample of body fluid from a patient in a hospital
or doctor's office for diagnostic testing. During the use of such a needle holder, the
distal end of the needle in the needle holder is inserted in a vein of the patient. The
evacuated collection tube is then inserted into the proximal end of the needle holder unti

a needle within the holder pierces a closure on the end of the tube. The vacuum in the
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tube then draws a body fluid sample from the patient through the needle and into the
tube. After the collection. process is complete the needle is removed from the vein and

disposed of.

Because of the great concern that users of such needles may be contaminated
with the blood of a patient by accidental sticks from the contaminated needle, it is
preferable to cover the contaminated needle as soon as it is removed from the vein. For
this reason, many developments have been made to provide means for covering the
contaminated needle, once it is removed from the patient. These devices usually involve
some sort of shield arrangement that moves in place over the contaminated needle once it
has been removed from the patient. However, these shield arrangements have required

the use of one or two hands to perform the operation of moving the shield over the

contaminated needie, which is a hindrance to the user.

Alternatively, needles with internal or external blunting cannulas have been used
that extend from the needle to blunt the distal end. However, these devices require an
additional manual operation to drive the blunting cannula over or out of the needle upon
completion of blood drawing to protect the user from the sharp end of the needle and also

allow the user to draw blood without triggering the safety device. Such devices also
require the internal diameter of the needle to be decreased which may affect blood flow

or require the external diameter of the needle to be enlarged which may cause

unnecessary discomfort to the patient.

Other needles have shields that are activated during the venipuncture operation

when the shield comes in contact with the skin. Using the skin to activate the device is
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not desirable since the device may not activate if the needle does not penetrate
sufficiently or may cause the shield to inadvertently lock when probing for the vein.
Such devices may also require excessive penetration into some patients to cause the
triggering means to activate the device which will cause a phlebotomist to unnecessarily

have to change their standard method or procedure.

SUMMARY OF THE INVENTION

The present invention overcomes the problems identified in the background
material by providing a safety needle Incorporating a shield that extends over the distal
end of the needle when released by an actuator that is triggered during a standard

sequence of operation of a medical procedure.

For example, the safety needle incorporates a teles coping shield that extends
Dy means of a compression spring from a starting retracted position to a venipuncture
partially extended position during the standard sequence of operation of drawing a
blood sample with an evacuated blood collection tube and needle holder. In particular,
when the closure or sto;pper on the collection tube compresses a rubber multiple sample
sleeve on the proximal end of the needle, an actuator is triggered by the closure and/or
sleeve to cause the telescoping shield to extend. Then, when the needle is removed
from the patient the shield continues to extend to a fully extended and locked position

over the distal end of the needle rendering the needle safe and preventing needle stick

injuries.

The needle assembly of the present invention consists of a double ended needle
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cannula having a distal end for venipuncture and a proximal end for puncture of the

closure on the evacuated blood co]lection tube. The needle is retained within a needle

hub that attaches to the needle holder and includes the compression spring, an actuator

10 of the starting retracted position into a channel whereby the shield is pushed by the

compression spring down the length of the cannula to a venipﬁncture partially extended

position. The rotation also loads a torsion spring on the shield to maintain the shield in

a loaded/torqued position when at the venipuncture partially extended position. When

venipuncture is complete and the needle is withdrawn from the patient, the shield is

15  further extended by the compression spring to the fully extended position. In that

position the shield rotates due to the torsion spring to move the lug on the shield from
the channel over a ramp and into a distal locking pocket on the needle hub. When the
lug is in the locking pocket the shield sufficiently covers the distal end of the needle

cannula and renders the needle assembly safe.

20
An object of the present invention is to provide a needle shield that is
automatically activated without havin g 10 use one or two hands to perform the shielding
operation or an additional action not associated with the normal procedure used during
blood collection.
25



CA 02207202 1997-06-05

wi'r

Of course, the present invention is not limited to activation by a blood

collection tube since it would be equally functional on a syringe with activation by

syringe plunger or on a catheter with activation when the introducer needle is retracted

and removed from the catheter device.

5
These and other aspects, features and advantages of the present mvention will
become apparent from the following detailed description taken in conjunction with the
accompanying drawings.
10.
DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of a needle assembly according to the present
invention in a starting retracted position:
15

Fig. 2 is a perspective view of the needle assembly shown in Fig. 1 mounted
on a needle holder:

Fig. 3 is a partial cross-sectional view of the needle and holder assembly

20  shown in Fig. 2 in the starting retracted position;

Fig. 4 is a partial cross-sectional view of the needle and holder assembly

shown in Fig. 2 in a venipuncture partially extended position;

25 Fig. 5 is a partial cross-sectional view of the needle and holder assembly
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shown i Fig. 2 in a fully extended and locked position;

Fig. 6 is a partial perspective view of the needle hub;

5 Fig. 7 is a cross-sectional view of the needle assembly shown in Fig. 3 along

lines 7-7;

Fig. 8 is a cross-sectional view of the needle assembly shown in Fig. 4 along
lines 8-8; and

10

Fig. 9 is a cross-sectional view of the needle assembly shown in Fig. 5 along

lines 9-9.

DETATLED DESCRIPTION

15

Fig. 1 is a perspective view of a needle assembly 1 according to the present
Invention in a starting retracted position. Assembly 1 includes a needle cannula 2
mounted 1n a needle hub 5 having a telescoping shield 3 mounted thereon for
movement from a starting retracted position (Figs. 3 and 7) through a venipuncture
20  partially extended position (Figs. 4 and 8) to a fully extended and locked position
(Figs. 5 and 9) covering a distal end 6 of needle cannula 2. A proximal end 7 of
needle cannula 2 is encompassed by an elastomeric or rubber multiple sample sleeve 8

that is attached to a distal end of needle hub 5 to seal proximal end 7 and prevent fluid
from flowing through cannula 2.

25
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5 12 that travels in a longitudinal track 53 on needle hub 5. Shield 3 also includes a pair
of lugs 11 that travel in longitudinal channels 54 on needle hub 5 and interact with arms

15 on actuator 4 to trigger movement of telescoping shield 3, when actuator 4 is pushed

in the distal direction.

10 Fig. 2 is a perspective view of needle assembly 1 mounted in needle holder

4) having a closure 51. As more clearly shown in Fig. 3, needle hub 5 on needle

assembly 1 includes a flange 9 and a plurality of threads 17 that mate with a plurality

15  of threads 18 in distal end 23 of needje holder 20 to fasten or otherwise attach needle
assembly 1 to needle holder 20.

Fig. 3 is a partial cross-sectional view of needle assembly 1 and needle holder
20 with needle assembly 1 in the starting retracted position. In the starting retracted

20  position, cannula 2 extends from a distal end 35 of needle shield 3 so that distal end 6
of cannula 2 is ready for insertion through a patient's skin and into a vein. In the
starting retracted position, since no blood collection tube 50 and closure 51 have been
inserted into needle holder 20, actuator 4 has not been pushed or moved in the distal
direction and shield 3 has not been triggered or activated.

25
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As more clearly shown in Fig. 3, each of arms 15 extending in the distal
direction from sleeve 14 on actuator 4 include cam faces 10 that are aligned with
and/or adjacent to corresponding mating surfaces 16 on the proximal ends of lugs 11 on
shield 3. Cam face 10 and mating surface 16 are arranged to interact with each other
to trigger movement of telescoping shield 3 out of the starting retracted position when
actuator 4 1is pushed in the distal direction. In particular, as actuator 4 is pushed in the
distal direction, cam face 10 mates with mating surface 16 to cause lug 11 and shield 3
to rotate in the direction of arrow A in Fig. 7, which allows shield 3 to begin
movement down needle hub 5 in the distql direction. The force needed to move or
transport shield 3 down needle hub 5 in fhe distal direction to the venipuncture partially

extended position shown in Fig. 4, described below, is provided by a compression

spring 19 mounted within needle hub 5.

Fig. 4 shows needle assembly 1 in the venipuncture partially extended position
where distal end 6 of needle cannula 2 has punctured a patient's skin 30 and needle
assembly 1 has been triggered by movement of actuator 4 in the distal direction.
Needle assembly 1 is triggered by the insertion of an evacuated blood collection tube 50
having a closure 51 into needie holder 20, when a top surface 52 of closure 51
compresses multiple sample sleeve 8 after it has been penetrated by proximal end 7 of
needle cannula 2. When multiple sample sleeve 8 is compressed by closure 51 , Sleeve
8 and/or closure 51 interact with and push sleeve 14 of actuator 4 in the distal direction
to cause cam surface 10 on arm 15 to mate with mating surface 16 on lug 11 of shield
3. When these surfaces interact, shield 3 is rotated in the direction of arrow A (Fig. 7)
and lug 11 is pushed out of a proximal pocket 56 (Fig. 6) in needle hub 5 and into a

channel 54 (Fig. 6) in needle hub 5.
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After lug 11 has moved into channel 54 compression spring 19 (Fig. 5)
transports shield 3 in the distal direction until distal end 35 of shield 3 makes contact
with the patient's skin surface 30, as shown in Fig. 4. The phlebotomist can then
continue to draw body fluid samples into one or more evacuated collection tubes 50 by
easily removing and replacing evacuated tubes 50 until sufficient body fluid has been
drawn. The present invention, therefore, permits the user to perform the medical
procedure without changing their normal sequence of operation, since no conscious
action is needed to activate or otherwise control telescoping shield 3. It should be
understood that telescoping shield 3 is triggered and transported to the partially
extended position merely by pushing closure 51 onto distal end 7 of cannula 2 and/or
compressing multiple needle sleeve 8. After actuator 4 has triggered and transported
telescoping shield 3 from the retracted position shown in Fig. 3 to the partially
extended position shown in Fig. 4, needle assembly 1 is ready to transport telescoping
shield to the fully extended position shown in Fig. 5 when cannula 2 is removed from

the patient's skin 30.

Fig. 5 is a partial cross-sectional view of needle assembly 1 and needle holder
20 showing needle assembly 1 in the fully extended and locked position. In this
position shield 3 is fully extended such that distal end 35 of shield 3 extends beyond
distal tip 6 of cannula 2. Fig. 5 also shows a proximal seat 33 in needle hub 5 and a
distal seat 34 in shield 3 for each respective end of compression spring 19 and shows
compression spring 19 in its fully extended state where it has fully transported shield 3
from the starting retracted position (Fig. 3) through the venipuncture partially extended
position (Fig. 4) and finally to the tully extended and locked position (Fig. 5). Fig. 5
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also shows lug 11 located in distal pocket 55 (Figs. 6 and 9) which together provide
means for locking shield 3 in the fully extended position.

Fig. 6 is a partial perspective view of needle hub 35 having a distal end 61 and
a proxumal end 62. Fig. 6 provides a better view of longitudinal channel 54 and
proximal pocket 56 at proximal end 62 and distal pocket 55 at distal end 61. In
addition, Fig. 6 shows longitudinal track 53 which is arranged to receive and guide tab
12 on torsion spring 13 as shield 3 moves from the starting retracted position (Fig. 3)
through the venipuncture partially extended position (Fig. 4) and finally to the fully
extended and locked position (Fig. 5), where torsion spring ‘13 causes shield 3 to rotate

in the direction of arrow B (Fig. 9) and move lugs 11 into their‘respective distal

pockets 55 on needle hub 5.

Fig. 7 is a cross-sectional view of needle assembly 1 shown in Fig. 3 at its

starting retracted position along lines 7-7. As shown in Fig. 7, tab 12 of torsion spring

13 is located in torsion spring track 53 in needle hub 5 and each shield lug 11 is located
in a respective proximal pocket 56. Each of these lugs 11 are held in each pocket 56
by a respective retention rib 57. When closure 51 is penetrated by distal end 7 of
cannula 2 and sleeve 14 on actuator 4 causes distal lateral movement of actuator 4 and
mating of surfaces 10 and 16, shield 3 is rotated in the direction of arrow A and lugs

11 move over retention ribs 57 into their respective channels 54. Once lugs 11 are in
their respective channel 54, compression spring 19 causes distal movement of shield 3
until it reaches the partially extended position shown in Fig. 4. Fig. 8 is a cross-
sectional view of needle assembly 1 shown in Fig. 4 along lines 8-8, that more clearly

shows lugs 11 in channels 54 and tab 12 of torsion spring 13 i track 53. Fig. 8 also

~ 10 -
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more clearly shows torsion spring 13 under torque due to the rotation of shield 3 in the

direction of arrow A.

clearly shown in Fig. 8, a cross-sectional view of needle assembly 1 shown in Fig. 5
along lines 8-8, each lug 11 is located and locked in a respective distal pocket 55 by a
locking ramp 58. In particular, lugs 11 have moved from channels 54 over locking
ramps 58 and into distal pockets 55 by rotation of shield 3 in the direction of Arrow B
because of the torque on torsion spring 13. Fig. 8 also shows tab 12 on torsion spring

13 located in track 53, but no longer under torque.

Alternatively, rotation of shield 3 would not be needed when distal pocket 55
and proximal pocket 56 are axial with longitudinal channels 54. In such a structure
arm 15 on actuator 4 would Iift Iug 11 out of proximal pocket 56 to trigger movement
of shield 3 out of the retracted position. After venipuncture lug 11 would move axially
down channel 54 and into distal locking pocket 55 to lock shield 3 in the fully extended

position. Torsion spring 13 would not be needed since no rotation is necessary. Of

course, other variations could be used and still fall within the scope of the present

invention, such as, combining an axial pocket with a pocket requiring rotation.

The above described needle assembly 1 with its telescoping shield 3 is used by
a phlebotomist in the following manner and method. After a user has removed needle
assembly 1 from its sterile package, it is snap mounted or screw mounted onto distal

end 23 of needle holder 20 using threads 17 and 18 until flange 9 comes into contact

11 -
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with distal end 23 of needle holder 20. The user then prepares a venipuncture site on

the patient's skin 30 and applies a tourniquet prior to venipuncture.

Venipuncture is then performed by inserting distal end 6 of needle cannula 2
into patient's skin 30 and into a vein. When distal end 6 has been properly mserted and
evacuated blood collection tube 50 with its closure 51 is inserted into open end 22 of
needle holder 20, closure 51 is then punctured by proximal end 7 of needle cannula 2.
When puncture of closure 51 has occurred sutficiently to contact and move actuator 4
in a distal direction, cam face 10 on arm 15 of actuator 4 meets with mating surface 16
on lug 11 of shield 3 to cause shield 3 to rotate in direction A and activate

transportation of shield 3 in the distal direction toward the venipuncture site and into

the partially extended position.

In addition to activating telescoping shield 3, when proximal end 7 enters into
evacuated tube 50 body fluid flows through cannula 2 into evacuated tube 50 and when
sufficient body fluid has been received the user can remove evacuated tube 50 from
tube holder 20 and continue drawing body fluid with additional evacuated blood
collection tubes 50. When evacuated blood collection tube 50 is removed from needle
holder 20 multiple sample sleeve 8 returns to its original position to close and seal
distal end 7 of cannula 2 and stop the flow of body fluid through cannula 2. When no
more body fluid is desired to be collected, needle cannula 2 is withdrawn from the
patient's vein and skin 30 permitting shield 3 to further extend to the fully extended and
locked position shown in Fig. 5, where distal end 35 of shield 3 extends beyond and

sufficiently shields distal end 6 of needle cannula 2.

- 12 -
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In the foregoing discussion, it is to be understood that the above-described
embodiments of the present invention are merely exemplary. For example, the distal
locking pocket can alternatively be located linearly in the channel at the distal end of
the needle hub to alleviate the need for rotation by the torsion spring. In addition, of
course, the present invention is not limited to activation by a blood collection tube since
it would be equally functional on a syringe with activation by syringe plunger rod or on
a catheter with activation when the introducer needle is retracted and removed from the
catheter device. Other suitable variations, modifications and combinations of the above
described features could be made to or used in these embodiments and still remain

within the scope of the present invention.

- 13 -
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What is claimed is:

1. A method of using a needle assembly having a telescoping shield with an
evacuated tube comprising the steps of:

providing a sterile needle assembly comprising a needle cannula mounted in a
needle hub and a telescoping shield slidably mounted on the needie hub for movement
from a retracted position to a partially extended position and finally to a fully extended
and locked position; |

providing a needle holder having a distal end for receiving the sterile needle
assembly;

mounting the sterile needle assembly on the distal end of the needle holder;

performing a venipuncture by inserting a distal end of the needle cannula into
a vein of a patient:;

mserting an evacuated tube having a closure into the needle holder;

triggering the telescoping shield to move out of the retracted position to the
partially extended position by puncturin g the closure on the evacuated tube with a
proximal end of the needle cannula:

removing the evacuated tube from the needle holder:

transporting the telescoping shield from the partially extended position to the

fully extended position when the distal end of the needle cannula is withdrawn from the

2. A method according to Claim 1, wherein said triggering step includes

the step of moving the telescoping shield out of the retracted position by pushing the

_ 14 -
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telescoping shield with the closure as the closure is punctured with the proximal end of

the needle cannula.

3. A method according to Claim 1, wherein said triggering step includes

the steps of:

pushing an actuator in the needle assembly with the closure as the closure is
punctured with the proximal end of the needle cannula: and

moving the telescoping shield out of the retracted position by pushing the

telescoping shield with the actuator as it is pushed by the closure.

4. A method according to Claim 3, wherein said step of moving the
telescoping shield out of the retracted position includes the step of mating a cam face
on the actuator with a mating surface on the telescoping shield to move the telescoping

shield out of the retracted position.

5. A method according to Claim 4, wherein said step of moving the
telescoping shield out of the retracted position further comprises the step of moving a
lug on the telescoping shield out of a proximal pocket on the needle hub and into a
longitudinal channel on the needle hub.

6. A method according to Claim 5, wherein said step of locking the
telescoping shield in the fully extended position for safe disposal comprises the steps
of:

moving the Jug on the telescoping shield out of the channel and into a distal

locking pocket on the needle hub when the telescoping shield is in the fully extended

_ 15 -
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and locked position; and
locking the lug in the distal locking pocket using a retaining ramp located
between the distal locking pocket and the channel to prevent the telescoping shield from

leaving the fully extended and locked position.

7. A method according to Claim 6, wherein said step of moving the Iug on
the telescoping shield out of the channel and into a distal locking pocket on the needle
hub comprises the step of rotating the telescoping shield using a torsion spring mounted

on the telescoping shield that causes the lug to move over the retaining ramp and into

the distal locking pocket.

8. A method according to Claim 1, wherein said step of transporting the
telescoping shield from the partially extended position to the fully extended position
when the distal end of the needle cannula is withdrawn from the vein comprises pulling

the telescoping shield in the distal direction.

9. A method according to Claim 1, wherein said step of transporting the
telescoping shield from the partially extended position to the fully extended position
when the distal end of the needle cannula is withdrawn from the vein comprises

pushing the telescoping shield in the distal direction.

- 16 -
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