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(57) ABSTRACT 

A non-reusable needle-bearing safety medical device is 
provided. The device is operable for inserting an intravenous 
catheter into a patient. The device includes a needle for 
piercing the patient’s skin and guiding the catheter into the 
vein of the patient. The needle is operable in tWo positions, 
an extended position, in Which the needle projects forwardly 
from a housing, and a retracted position, in Which the needle 
is retracted into the barrel so that the needle is enclosed by 
the barrel to prevent inadvertent contact With the needle after 
use. A needle retainer releasably retains the needle in the 
projecting position against the bias of a spring that biases the 
needle rearWardly toWard the retracted position. After use, 
the operator displaces an actuator to release the needle. The 
spring then propels the needle rearWardly into the retracted 
position. In this Way, the device is non-reusable and the 
needle is shielded to prevent contact With the sharpened tip 
of the contaminated needle. 
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CATHETER INSERTION DEVICE WITH 
RETRACTABLE NEEDLE 

FIELD OF THE INVENTION 

[0001] The present invention relates to needle-bearing 
medical devices used, for example, to insert catheters or 
guide Wires into blood vessels of patients or to sample ?uid 
from patients. More speci?cally, the invention relates to 
such a device having a retractable needle feature for ren 
dering the device non-reusable and safely disposable. 

BACKGROUND OF THE INVENTION 

[0002] Various types of medical devices employ a needle 
for piercing the skin of a patient for diagnostic or therapeutic 
purposes. One such device is an intravenous catheter inser 
tion device, Wherein a needle-mounted catheter is positioned 
Within a patient’s vein. Once the catheter is properly posi 
tioned, the catheter insertion device is WithdraWn leaving the 
catheter in place. Handling of such needle-bearing medical 
devices after the needle is WithdraWn from the patient can 
result in transmission of various pathogens, most notably 
human immune virus (HIV), to uninfected medical person 
nel, due to an inadvertent needle prick. 

[0003] Since the mid-1980s, concern over the risk of 
accidental needle stick injuries has spaWned a number of 
design approaches for safety needle devices. Such devices 
can be broadly categoriZed as sliding sheath needle devices, 
Wherein a physical barrier is positioned about the needle tip 
after use, and as needle-retraction devices, Wherein the tip of 
the needle is retracted into the device after use. The category 
of needle retraction devices can be further subdivided into 
manual and automatic retraction devices. Manual retraction 
devices, as exempli?ed by US. Pat. No. 4,026,287 to Haller, 
US. Pat. No. 4,592,744 to Jagger, US. Pat. No. 4,808,169 
to Haber et al. and US. Pat. No. 5,067,490 to Haber, require 
the user to pull or slide a needle-engaging mechanism 
rearWardly for a suf?cient distance to retract the needle into 
the device. In automatic needle retraction devices, a biasing 
member, such as a spring, is employed to push or pull the 
needle into the device in response to activation of some 
release mechanism by the user. Such devices are exempli?ed 
by US. Pat. No. 4,813,426 to Haber et al. and US. Pat. No. 
5,125,414 to DysarZ. 

[0004] US. Pat. No. 4,747,831 assigned to Becton Dick 
inson and US. Pat. No. 4,900,307 to Kulli shoW respective 
automatic retractable-needle catheter stylets and syringes. 
The devices shoWn in the last-mentioned tWo patents are 
disclosed to be actuatable by the user Who applies a simple 
unitary motion that entails a simple single-stage actuation 
movement in just one direction. Speci?cally, these latter 
patents shoW devices in Which retraction is effected by 
depressing a single surface or member for a short distance in 
a single direction. Hence, during use of such devices, the 
user must be mindful not to prematurely trigger the needle 
retraction mechanism by accidentally contacting the surface 
for actuating the retraction mechanism. Since medical 
needle bearing devices are frequently employed under dis 
tracting circumstances, it Would be desirable to provide an 
automatic needle retraction mechanism in Which a com 
pound action or dual motion is required by the user in order 
to effect automatic retraction of the needle. Such a mecha 
nism Would desirably require the user to act upon more than 
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one surface of the retraction mechanism to effect WithdraWal 
of the needle into the device. It further Would be desirable 
to require that such actions to retract the needle occur along 
different directional axes to further decrease the likelihood 
of undesired premature or accidental retraction of the needle. 

[0005] Of the aforementioned prior art devices Which have 
automatic needle retraction mechanisms, all require a needle 
structure having an enlarged head, lip or rim extending 
radially outWardly from the axis of the needle to provide a 
block or enlarged surface on the needle Which is biased 
toWard retraction by the spring and Which can be restrained 
against retraction by a latching arrangement or latch mecha 
nism. In such devices, failure of the latch mechanism can 
occur to cause premature retraction of the needle. Hence, it 
Would be desirable to provide an automatic needle retraction 
mechanism in Which the latch mechanism operates more 
directly upon the needle. 

[0006] After use of a needle bearing medical device, a 
small volume of contaminated ?uid or blood may remain 
inside the needle after it is WithdraWn from the patient. 
Depending upon the gauge of the needle used With the 
device, such residual ?uid or blood may be ejected from the 
forWard end of the needle during the rearWard acceleration 
experienced in retraction of the needle. Such forWard ?uid 
ejection can result from insufficient capillary adhesion to 
retain the residual ?uid against inertial forces during needle 
retraction, or against the hydraulic force exerted upon the 
residual ?uid by inrushing ?uid or air during rearWard 
acceleration in retracting the needle. It Would also be desir 
able to provide a structure in an automatic needle retraction 
device that Would prevent such ejection of residual blood or 
?uid from the forWard end of the needle during retraction. 

SUMMARY OF TEE INVENTION 

[0007] In accordance With one aspect of the present inven 
tion, there is provided a needle retraction mechanism for a 
needle bearing medical device Wherein a needle retaining 
member is bonded directly to the needle for selectively 
holding the needle in a projecting con?guration from the 
device. The needle retaining member has an axial extension 
con?gured to provide at least one ?nger, and preferably a 
plurality of separable ?ngers that are joined about a central 
bore for holding the needle axially Within the bore. Mutual 
engagement betWeen the ?ngers and the needle can be 
enhanced by adhesive or thermal bonding. The needle 
retainer is positioned Within the device to restrain the needle 
against rearWard bias exerted upon the needle by a spring. 
The spring is preferably also bonded directly to the needle, 
so that neither the bias force or the counteracting restraining 
force is required to be mediated by any additional structure 
connected to the needle. 

[0008] In accordance With another aspect of the present 
invention, the needle bearing medical device is provided 
With an automatic retraction mechanism in Which the user is 
required to execute a dual or compound motion in order to 
actuate the needle for WithdraWing the needle into the device 
by movement of a biasing member. The preferred compound 
motion requires the user to effect tWo motions on separate 
surfaces of the device. Furthermore, these motions are 
preferably designed to be effected in distinct directions in 
order to assure intentional needle retraction. 

[0009] In accordance With another aspect of the present 
invention, a dual-motion needle retraction mechanism is 
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provided in combination With respective catheter insertion 
and guide Wire insertion devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The foregoing summary as Well as the following 
detailed description of the preferred embodiments of the 
present invention Will be better understood When read in 
conjunction With the appended draWings, in Which: 

[0011] FIG. 1 is a perspective vieW of a catheter insertion 
device having a retractable needle, manifesting aspects of 
the present invention; 

[0012] FIG. 2 is a side-elevational vieW of the catheter 
insertion device illustrated in FIG. 1; 

[0013] FIG. 3 is an enlarged fragmentary side-elevational 
vieW of the catheter insertion device illustrated in FIG. 1; 

[0014] FIG. 4 is a plan vieW of an alternate embodiment 
of a catheter insertion device manifesting aspects of the 
present invention; 

[0015] FIG. 5 is a side-elevational vieW of the catheter 
insertion device illustrated in FIG. 4; 

[0016] FIG. 6a is an enlarged fragmentary plan vieW of 
the catheter insertion device illustrated in FIG. 4, illustrating 
the device in a locked position; 

[0017] FIG. 6b is an enlarged fragmentary plan vieW of 
the catheter insertion device illustrated in FIG. 4, illustrating 
the device in an unlocked position; 

[0018] FIG. 7a is a plan vieW of the catheter insertion 
device illustrated in FIG. 4, illustrating the device prior to 
use; 

[0019] FIG. 7b is a plan vieW of the catheter insertion 
device illustrated in FIG. 4, illustrating the catheter removed 
from the device; and 

[0020] FIG. 7c is a plan vieW of the catheter insertion 
device illustrated in FIG. 4, illustrating the needle retracted 
after use. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0021] Referring to the draWings in general, and FIGS. 
1-3, in particular, a catheter insertion device 10 having a 
retractable needle 35 is illustrated. The device is used in 
connection With inserting a catheter 80 into the vein of a 
patient. After the catheter is inserted, the insertion needle 35 
is retracted into the insertion device 10 so that the needle is 
beyond the reach of the user. 

[0022] The catheter insertion device 10 includes a holloW 
generally cylindrical barrel 15. The rear-end of the barrel 15 
is generally opened having a lip that projects radially 
inWardly. The forWard end of the barrel 15 forms a reduced 
diameter tip 17 having a bore for receiving a cylindrical nose 
piece 20. The tip 17 includes a gripping portion 18 that is 
con?gured to facilitate gripping the device for use. In the 
present instance, the gripping portion 18 includes a plurality 
of spaced apart ridges that enable the user to easily grasp the 
device Without slippage. Although the ridges are preferred, 
the gripping area can be generally smooth if desired. 
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[0023] The needle 35 is operable betWeen an extended 
position and a retracted position. In the extended position, 
the needle projects forWardly through an opening in the front 
end of the nose piece 20 so that the sharpened tip of the 
needle is exposed. The catheter 80 telescopingly engages the 
needle 35 and is mounted on the nose piece 20. Preferably, 
an elastomeric cup-shaped nose seal 25 is disposed in the 
front end of the nose piece 20 to form a ?uid-tight seal 
betWeen the needle 35 and the opening at the forWard end of 
the nose piece through Which the needle projects. 

[0024] A spring 40 disposed in the nose piece 20 around 
the needle 35 is bonded to the needle and biases the needle 
rearWardly toWard the retracted position. A needle retainer 
50 releasably engages the needle 35 retaining the needle in 
the extended position. Referring to FIG. 3, the needle 
retainer 50 includes a plurality of axially elongated circum 
ferentially spaced ?ngers 52 forming a bore through Which 
the needle 35 passes. The rearWard end of the ?ngers 52 
form a rearWardly facing tapered actuation surface. Prefer 
ably, the ?ngers 52 are separated from one another by a 
plurality of elongated slots that form frangible portions that 
alloW the ?ngers to be deformed radially outWardly as Will 
be discussed beloW. Preferably, the needle 35 is bonded 
directly to the ?ngers 52 of the needle retainer 50. 

[0025] Referring again to FIG. 2, a plunger 60 that 
operates as an actuating member is disposed Within the 
interior of the barrel 15. Preferably the plunger 60 forms a 
?uid-tight seal With the internal surface of the barrel 15. The 
forWard end of the plunger 60 forms a tapered frustoconical 
actuation surface that cooperates With the rearWard opening 
of the needle retainer 50. The plunger includes a circumfer 
ential annular groove 66 adjacent the actuation surface 64. 
The annular groove 66 cooperates With a safety latch 30, as 
Will be discussed further beloW. The plunger 60 also 
includes a ?rst circumferential ?ange 68 that cooperates 
With the lip at the rearWard opening of the barrel 15 to 
prevent the plunger from being removed from the barrel. A 
rear cap 70 is inserted onto the rear end of the plunger 60. 
The rear cap 70 has a holloW interior forming a socket for 
receiving the rearWard end of the plunger. Asecond retention 
?ange 69 on the plunger 60 cooperates With the rear cap 70 
to connect the rear cap to the plunger. 

[0026] The plunger 60 operates to actuate retraction of the 
needle 35 as folloWs. Depressing the rear cap 70 axially 
advances the plunger 60 Within the barrel 15 into contact 
With the rearWard end of the needle retainer 50. The forWard 
facing tapered surface 64 of the plunger 60 cooperates With 
the rearWard facing tapered surface of the needle retainer 50. 
In this Way, the plunger operates as a Wedge, deforming the 
?ngers 52 radially outWardly, breaking the glue bond 
betWeen the ?ngers and the needle 35. Once the needle is 
released from the needle retainer, the spring 40 projects the 
needle rearWardly through an opening at the front of the 
plunger and into a cavity 61 Within the plunger. The rear cap 
70 has a solid rear surface that acts as a stop, preventing the 
retracted needle from being projected rearWardly out of the 
device. 

[0027] The device 10 includes a safety lever 30 that 
cooperates With the plunger 60 to prevent the plunger from 
axially advancing to effect retraction. The safety lever 30 is 
an elongated lever arm having a latch 32 that cooperates 
With the annular groove 66 at the forWard end of the plunger 
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60. The lever arm 30 is pivotally mounted on the forward 
end of the device 10 about a pivot point 33, so that the lever 
arm is adjacent the gripping portion 18. Preferably, the lever 
arm 30 overlaps the gripping portion 18 as shoWn in FIG. 
2. The safety lever 30 pivots betWeen a latched position in 
Which the latch 32 engages the plunger 60 and an unlatched 
position in Which the latch is pivoted out of engagement With 
the plunger. The safety lever is integrally connected With a 
mounting ring 34 that circumscribes the barrel 15 and abuts 
a circumferential ridge 16 to retain the safety lever in place 
at the forWard end of the device 10 adjacent the gripping 
area 18. 

[0028] To initiate retraction, the user presses the safety 
lever 30 doWnWardly to move the latch 32 out of abutment 
With the annular groove 66 of the plunger 60. While con 
tinuing to depress the safety lever 30 into the unlatched 
position, the user applies pressure to the rear cap 70. This 
simultaneous dual action drives the plunger 60 forWard to 
effectuate retraction of the needle 35. As can be appreciated, 
needle retraction thus requires the user to simultaneously 
apply force to move tWo parts of the device in respective 
distinct directions. A variety of structural variations are 
possible to require such dual action, other than the speci?c 
cantilever arm arrangement described herein. 

[0029] Referring noW to FIGS. 4-7c, an alternate catheter 
insertion device 110 is illustrated. The alternate embodiment 
110 is similar to the embodiment 10 illustrated in FIGS. 1-3, 
except that the alternate embodiment incorporates an alter 
nate safety lever 130. The safety lever 130 pivots about a 
pivot point 139 on the tip 117 of the device 110. The safety 
lever 130 overlaps and is incorporated into the gripping 
portion of the device 110. In this Way, the user can depress 
the safety lever 130 after use of the device 110 Without 
repositioning the user’s grip of the device. 

[0030] Referring to FIGS. 6a-b, the safety lever 130 
engages a plunger 160 that is substantially similar to the 
plunger 60 illustrated in FIGS. 1-3. The safety lever 130 
includes a latch 132 that engages the plunger 160 in the 
latched position as shoWn in FIG. 6a. Depressing the safety 
lever 130 pivots the latch 132 out of engagement With the 
plunger 160 as shoWn in FIG. 6b. After the safety lever 130 
is pivoted out of engagement With the plunger, the end cap 
of the device 110 can be depressed to axially advance the 
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plunger to effectuate retraction of the needle. As in the 
embodiment illustrated in FIGS. 1-3, the safety lever and the 
end cap must be simultaneously depressed in order to 
effectuate retraction of the needle. 

[0031] The terms and expressions Which have been 
employed are used as terms of description and not of 
limitation. There is no intention in the use of such terms and 
expressions of excluding any equivalents of the features 
shoWn and described or portions thereof. It is recogniZed, 
hoWever, that various modi?cations are possible Within the 
scope of the invention as claimed. 

1. A medical device for inserting a catheter, comprising: 

a housing having a gripping portion con?gured to grasp 
the device during use; 

a needle having a sharpened tip operable betWeen a 
projecting position in Which the sharpened tip is 
exposed for use and a retracted position in Which the 
sharpened tip is shielded against inadvertent contact; 

a biasing element biasing the needle toWard the retracted 
position; and 

an actuator for causing retraction of the needle by the 
biasing element, Wherein the actuator has an exposed 
actuation surface disposed Within the gripping portion 
so that the actuator can be readily operated While the 
device is grasped by the gripping portion. 

2. The medical device of claim 1 Wherein the gripping 
portion comprises a curved portion con?gured to cooperated 
With a ?nger or thumb of a person using the device. 

3. The medical device of claim 1 Wherein the gripping 
portion comprises a plurality of spaced apart ridges. 

4. The medical device of claim 1 Wherein the actuator 
comprises a radially displaceable arm. 

5. The medical device of claim 1 Wherein the actuator 
comprises a pivotable arm having a latch. 

6. The medical device of claim 1 Wherein the housing is 
a holloW housing having a tip and at least a portion of the 
biasing element is disposed Within the tip. 

7. The medical device of claim 6 Wherein the tip is 
con?gured to receive the catheter. 

* * * * * 


