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(57) ABSTRACT 

A needle point protection sheath comprises a protector tube 
having a bore for receiving a holloW needle plus a needle 
hub Within the bore. The protector tube has closure cap at 
one end thereof and has a retention member at the other end 
to engage an end of the hub, to prevent the hub from passing 
out of the other tube end. The cap may carry a sleeve having 
a needle-pierceable Wall at its inner end, or a mass of 
resilient material Which is capable of being penetrated by the 
needle as the cap is closed, to seal the needle tip and thus 
prevent the spilling of blood residue When a blood collection 
needle is being enclosed for protection. 



Patent Application Publication Aug. 23, 2001 Sheet 1 0f 6 US 2001/0016714 A1 

FIG. 1 
1 30 5 20 

p : LLQ / O 

32 

3u/: t \ 
\ i 18 

\ I 

\ \14 

\/ 

:/ /*16 
35~/'\/ 

\/ an 

1 [I 
i i 



Patent Application Publication Aug. 23, 2001 Sheet 2 0f 6 US 2001/0016714 A1 

FIG. 2 



Patent Application Publication Aug. 23, 2001 Sheet 3 0f 6 US 2001/0016714 A1 



Patent Application Publication Aug. 23, 2001 Sheet 4 0f 6 US 2001/0016714 A1 



Patent Application Publication Aug. 23, 2001 Sheet 5 0f 6 US 2001/0016714 A1 

FIG. 5 

54 i 

I L-L—L I I I / 7 

I 

52 



Patent Application Publication Aug. 23, 2001 Sheet 6 0f 6 US 2001/0016714 A1 



US 2001/0016714 A1 

NEEDLE POINT PROTECTION SHEATH 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This is a division of US. application Ser. No. 
09/500,567, ?led Feb. 9, 2000, Which, in turn, is a division 
of application Ser. No. 09/248,654, ?led Feb. 11, 1999, now 
US. Pat. No. 6,042,570. 

BACKGROUND OF THE INVENTION 

[0002] A large number of different designs of sheaths and 
the like for the protection of users against medical needle 
points is knoWn. After use, a medical needle may represent 
a substantial biohaZard because of the possibility of AIDS or 
another bacterial or viral disease, Which may be transmitted 
form a carrier to subsequent handlers of the needle by 
accidental needle stick. For example, various US. patents 
are knoWn pertaining to sheaths for Winged needles, such as 
Utterberg US. Pat. Nos. 5,112,311; 5,266,072; 5,290,264; 
5,562,637; 5,704,924 and more. 

[0003] Also, needle protector sheaths for Wingless needles 
are knoWn, such as AlvereZ US. Pat. No. 4,170,993, Magre 
et al. US. Pat. No. 4,935,012, Wanderer et al. US. Pat. No. 
4,693,708, and Kasuya US. Pat. No. 4,985,020, among 
others. 

[0004] A common design of needle for a blood collection 
set carries the needle on the end of a blood collection tube 
by means of a rubber hub Which is shorter than the needle, 
but transversely enlarged compared With the Width of the 
needle. Also, such a rubber hub is roughly in the form of a 
rectangular block, but With an irregular surface. The needle 
is Without Wings, so the technology of needle sheath designs 
Which are used With Winged needles is not usable here. Also, 
the prior art for shielding of Wingless needles has not proven 
to be practical for the shielding of needle sets of the above 
described design. 

[0005] By this invention, a needle tip protector tube can be 
provided for a medical ?uid ?oW set in Which a needle is 
carried With a transversely enlarged hub having an irregular 
surface and generally of a length shorter than that of the 
needle. Preferred embodiments of the protector tube of this 
invention can provide sealing to the tip of the needle, Which 
is desired When the set carrying the needle is a blood set, to 
avoid the spilling of blood out of the needle tip. Also, the 
protector rube is inexpensive, simple, and reliable for use. 
Particularly, it may be carried on the tubing of the set and 
then advanced to surround and seal the needle tip When 
desired, so that one does not have to poke the needle through 
one end of the protector tube as part of the tube application 
process. That action has been a source of needle stick 
accidents. 

DESCRIPTION OF THE INVENTION 

[0006] By this invention, a needle point protection sheath 
is provided, Which comprises a protector tube having a bore 
for completely receiving a holloW needle With its point 
positioned Within the bore, and also for receiving the needle 
hub completely Within the bore. The protector tube prefer 
ably carries a closure cap at one end thereof. At its other end, 
the protector tube has a retention member to engage an end 
of the hub, to prevent the hub from passing out of the other 
tube end. 
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[0007] The closure cap is attached to the protector tube at 
one end thereof by an integral plastic hinge. The cap also 
carries a manually grippable member extending outWardly 
from the side of the closure cap that is opposed to the hinge. 

[0008] Thus, the protector tube may be strung upon tubing 
of the set that carries the needle With the set tubing extending 
through the bore of the protector tube. When its use is 
desired, the protector tube may be advanced along the set 
tubing until the attached hub and needle are enclosed in the 
protector tube. The retention member prevents the hub from 
passing out of the protector tube at one end, While at the 
other end the closure cap may then be closed, so that the tip 
of the needle is shielded. 

[0009] The closure cap may carry a sleeve Which projects 
inWardly of the protector tube When the cap is closed. The 
sleeve is closed at an inner end With a needle pierceable Wall, 
if desired, Whereby a tip of a needle carried Within the tube 
can pierce the Wall to be enclosed and at least to substan 
tially seal the needle point in the sleeve as the cap is closed. 

[0010] If desired, the inWardly projecting sleeve maybe 
?lled With a needlepoint sealing mass carried on the closure 
cap such as rubber, latex, sealant, or the like, to sealingly 
receive a penetrating needle point of a needle carried in the 
tube When the cap is closed, to seal the end of the needle and 
prevent leakage. Alternatively, the sealing mass may be used 
apart from the inWardly projecting sleeve by simply attach 
ing a self-supporting mass of rubber or other sealant material 
to the inner surface of the closure cap. 

[0011] At the other end of the protector tube, the retention 
member may comprise a ?ange having an inWardly facing 
surface Which is substantially perpendicular to the axis of 
the tube, and an outWardly facing surface de?ning an acute 
angle to the tube. Thus, a needle hub may be placed into the 
tube With its surfaces engaging the outWardly facing surface 
in the acute angle relationship, to spread the tube end and 
then to snap into a locked position Which is created by the 
substantially perpendicular, inWardly facing surface. This 
perpendicular surface engages the end of the hub to prevent 
WithdraWal of the same. 

[0012] Alternatively, the retention member may comprise 
a plurality of plates attached to an interior surface of the 
protector tube, or the end thereof, and extending radially 
inWardly to de?ne a restricted aperture of a siZe that permits 
?exible tubing attached to the needle hub to extend through 
the aperture With essentially no excess space. The plates are 
angled slightly in the direction of the protector tube longi 
tudinal axis. Thus, the ?exible tubing may slide in one 
direction through the restricted aperture, but is substantially 
prevented from sliding through the restricted aperture in the 
direction opposed to the one direction by ?exing and grip 
ping of the plates. The plates, While someWhat ?exible, are 
rigid enough to provide this effect, similar in principle of 
operation in some Ways to a Tinnerman Washer. 

[0013] The closure cap is preferably hinged to one end of 
the protector tube, and carries an attached ?nger grip, for 
example a ring. The closure cap preferably has a relatively 
thick outer Wall to form a barrier to the pointed end of a 
needle enclosed in the interior of the protector tube. 

[0014] The ?nger grip 36 is preferably positioned on the 
opposite side of the closure cap from the position of the 
hinge 21 that connects the closure cap 20 and the protection 



US 2001/0016714 A1 

sheath 18. Thus, as shown in FIG. 3, ?nger grip ring 36 
(FIG. 1) attached to closure cap 20, can extend outwardly 
substantially forWard of the forWard end of protector tube 
18, and thus may serve as a retentive “anchor” to retain 
protector tube 18 in position as needle 14 and hub 16 are 
being WithdraWn from the patient and into the protector tube, 
in a manner similar to that described for the anchor members 
disclosed in Utterberg, et al. US. Pat. No. 5,112,311. 

[0015] If desired, the protector tube may have a longitu 
dinal slot extending its entire length, to permit application of 
the needle guard laterally to the ?exible tubing. 

[0016] Preferably, a medical ?uid and ?oW set is provided 
Which comprises a ?exible tube having a needle hub at an 
end thereof, and a holloW needle having a point carried by 
the hub. The protector tube of this invention maybe frusto 
conical or cylindrical, for example, surrounding at least one 
of the tube, hub, and needle depending upon its desired 
position, being slidingly movable along the set. The frusto 
conical protector tube has respective larger and smaller ends, 
With the large tube end facing in the same direction as the 
needle point. The smaller tube end is proportioned to sur 
round and tightly squeeZe against the hub, so that the 
protector tube resists WithdraWal rearWardly along the set 
once it is pushed into a position of engagement With the hub. 
The protector tube is of a length to enclose the needle point 
When the smaller tube end encloses and squeeZes the hub. 

[0017] Generally, a closure cap is provided for the larger 
tube end, preferably a hinged cap. 

[0018] Also, the protector tube preferably de?nes a reten 
tion member at its smaller end to prevent the hub from 
passing out of the smaller tube end. Thus, relative motion 
betWeen the protector tube and the needle and hub can be 
basically eliminated When the hub is draWn up from a 
position back along the tubing of the set into engagement 
With the hub While enclosing the needle. The closure cap is 
closed, and the needle point is thus reliably enclosed so that 
subsequent handlers of the set are protected. 

[0019] The particular design of retention member can be 
similar to those designs described above. Also, the previ 
ously described sleeve carried by an inner surface of the 
closure cap and projecting inWardly of the tube may be used 
to seal the needle tip in the manner previously described, as 
can the previously described needle point sealing mass of 
rubber or the like. 

[0020] Thus, a simple needle point protection sheath com 
prising a protector tube is provided for reliable sealing of 
needles carried on blood collection and other sets Which 
typically have a relatively enlarged hub relative to the needle 
and connected tube. The sheath is relatively inexpensive, 
providing reliable protection and also providing sealing of 
the point of the needle if desired. 

DESCRIPTION OF THE DRAWINGS 

[0021] In the draWings, FIG. 1 is an elevational vieW, 
taken partly in section, of the front portion of a medical ?uid 
?oW set in Which a protector tube of this invention is 
enclosing the needle; 

[0022] FIG. 2 is a perspective vieW of the portion of the 
needle set illustrated in FIG. 1; 
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[0023] FIG. 3 is a perspective vieW of the portion of the 
needle set of FIG. 1, shoWing hoW the protector tube may 
initially be in a retracted position Which does not enclose the 
needle; 
[0024] FIG. 4 is a perspective vieW of a portion of a 
medical ?uid ?oW set Which carries a protector tube of a 
different embodiment in accordance With this invention; 

[0025] FIG. 5 is an elevational vieW of the needle set and 
protector tube of FIG. 4, shoWn in longitudinal section; and 

[0026] FIG. 6 is a perspective vieW of another embodi 
ment of the protector tube of this invention. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

[0027] Referring to FIGS. 1 through 3, the needle-car 
rying portion of a conventional blood collection set 10 is 
shoWn, With ?exible set tubing 12 shoWn to be connected to 
a needle 14 via hub 16. Speci?cally, the design of needle and 
hub carried on tubing may be of the design used by the blood 
collection sets of the FenWal Division of Baxter Interna 
tional, Deer?eld, Ill. 

[0028] In FIG. 1, needle 14 and hub 16 are shoWn to be 
surrounded by a protector tube 18, Which is shoWn to be of 
generally frustoconical shape, and having a cap 20 at its 
larger, outer end connected by an integral plastic hinge 21. 

[0029] Smaller protector tube end 22 is shoWn to be 
proportioned to surround and squeeZe against hub 16, so that 
protector tube 18 may be retained on the hub, to resist 
rearWard movement relative to the needle and hub 14, 16 as 
shoWn in FIG. 1. 

[0030] Furthermore, protector tube 18, at its smaller, inner 
end, has an annular retention member 24 Which comprises a 
?ange having an inWardly facing surface 26, Which surface 
is perpendicular to the axis of tube 18. Retention member 
?ange 24 also has an outWardly facing, annular surface 28, 
Which de?nes an acute angle to the tube axis on the order of 
30°, as shoWn. Thus, a needle hub may be placed into the 
protector tube 18 through the smaller tube end, as When the 
protector tube is being initially applied to the needle and 
hub. As needle hub 16 is advanced through the smaller tube 
end, it engages the acutely angled surfaces 28, and slides 
into a snap-?t retention relationship betWeen the perpen 
dicular, annular surface 26 and the adjacent end of hub 16. 
Thus, once inserted, needle hub 16 cannot be WithdraWn 
from the smaller end of protector tube 18. 

[0031] As shoWn in FIG. 3, protector tube 18 may initially 
reside on the blood collection set 10 in a substantially 
retracted position along tube 12, out of the Way of needle 14 
as the needle is in use, penetrating into the vein of a patient 
for blood collection. Cap 20 can be seen to be open in this 
stage. Then, protector tube 18 maybe advanced as needle 14 
is WithdraWn from the patient into the con?guration of FIG. 
1, With the engagement betWeen the adjacent end of hub 16 
and annular, perpendicular surface 26 preventing the hub 
from WithdraWing out of the small end of protector tube 18. 
Then, cap 20 may be closed to enclose and seal the needle. 
Wall 30 of cap 20 may be of a material sufficiently thick that 
it strongly resists penetration by the point of the needle. 

[0032] As a further optional feature, closure cap 20 may 
carry a sleeve 32 projecting inWardly of protector tube 18 
When cap 20 is closed on the tube larger end. Sleeve 32 may 



US 2001/0016714 A1 

be closed at an inner end With a needle-pierceable Wall 34, 
in the form of a cap secured to sleeve 32. Thus, as cap 20 
closes, pivoting about hinge 21, the tip 15 of needle 14 can 
be pierce the needle-pierceable cap or Wall 34 to enclose the 
needle point in the sleeve in at least substantially sealed 
manner. 

[0033] To obtain a better seal if desired, sleeve 32 may be 
?lled With a sealant material, such as elastomer, Which 
needle tip 15 penetrates. Alternatively, sleeve 32 and pen 
etrable Wall 34 may be completely replaced by a plug of 
elastomer material, other sealant, or the like, Which is 
penetrated by needle tip 15 to seal the needle tip When cap 
20 is closed and the needle is retained in protector tube 18. 

[0034] Thus, the needle is reliably encloses so that sub 
sequent handlers of the set are safe from needle stick injury, 
While the tip of the needle may be sealed so that residual 
blood in the set does not leak out. 

[0035] While being of generally frustoconical shape, pro 
tector tube 18 may, if desired, have a cylindrical segment 35 
adjacent to one or the other ends, particularly its smaller end, 
as shoWn in FIG. 1. 

[0036] Referring to FIGS. 4 and 5, the same blood 
collection set 10 comprising ?exible tubing 12, needle 14, 
and rubber hub 16 is shoWn to carry another embodiment of 
the plastic protector tube 18a of this invention. The protector 
tube is shoWn to comprise a pair of connected cylindrical 
sections 40, 42 connected With a frustoconical section 44. 
Protector tube 40 also carries a longitudinal slot 46 extend 
ing from end to end of the tube, to permit the protector tube 
40 to be laterally placed upon a blood collection set after 
manufacture When that is desired, When the smaller end 48 
of protector tube 40 is too small to alloW hub 26 to pass 
through in either direction. 

[0037] As shoWn, protector tube 40 has a retention mem 
ber comprising a plurality of plates 50 attached at smaller 
end 48 of protector tube 40. Plates 50 extend radially 
inWardly to de?ne a restricted aperture 52 of a siZe that 
permits ?exible tubing 12 to extend through the aperture 
With substantially no excess space. Plates 50 are angled 
slightly in the direction of the protector tube longitudinal 
axis, facing aWay from needle point 15. Thus, ?exible tubing 
12 may slide rearWardly; i.e., protector tube 40 may be 
advanced toWard needle 14 With the retention member plates 
50 permitting such sliding. HoWever, When one attempts to 
again retract protector tube 40 by sliding it aWay from needle 
14, plates 50 are forced toWard a more perpendicular posi 
tion With respect to the axis of protector tube 40, digging into 
?exible tube 12 and preventing such sliding motion of tube 
12. Thus, one may completely advance protector tube 40 so 
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that needle 14 is enclosed Within the protector tube. Then, it 
becomes effectively impossible to pull needle 14 out again 
from its enclosed position Within protector tube 40. Needle 
14 cannot tip sideWays to project out of slot 46, since the hub 
16 maybe ?rmly trapped and immobiliZed Within smaller 
tubing section 42. If desired, a cap may be provided in 
accordance With preceding embodiments of FIGS. 1-3. 

[0038] Also, a ?nger grip 54 may be provided to protector 
tube 40. 

[0039] FIG. 5 shoWs protector tube 40 in its advanced 
position, providing further illustration hoW the plates 50 of 
the retention member prevent a subsequent advancement of 
needle 14 out of protector tube 40 after the position of FIG. 
5 has been achieved. 

[0040] Referring to FIG. 6, another embodiment of pro 
tector tube 111% is disclosed. Protector tube 18b comprises 
a cylindrical tube having a retention member 24b compris 
ing a radial ?ange at its proximal end and a hinged cap 20b 
at its distal end. This design may be applied to blood 
collection sets during manufacture, before application of the 
hub and needle, by stringing it onto the tubing from Which 
the set is to be made. A retention clip 60 may be provided 
to receive tubing Which is folded over and placed into clip 
60, after the needle of the set has been used, and after 
protector tube 18b is advanced to enclose the needle and 
hub, so that the engagement of set tubing With retention clip 
60 may serve as a lock for protector tube 18b. 

[0041] The above has been offered for illustrative pur 
poses only, and is not intended to limit the scope of this 
application, Which is de?ned in the claims beloW. 

That Which is claimed: 
1. A needle point protection sheath Which comprises: a 

protector tube having a bore for receiving Within said bore 
a holloW needle having a point and a needle hub to hold said 
hub and needle Within the sheath With the needle point being 
Within the bore, and a closure cap attached at one side by an 
integral, plastic hinge member to said protector tube, said 
cap being movable to open and close a protector tube end, 
said cap carrying a ?nger grip member extending outWardly 
from a side of the closure cap that is opposed to said hinge 
member. 

2. The protection sheath of claim 1 in Which said ?nger 
grip member is a ring. 

3. A medical tube set having a needle, needle hub, and 
attached tubing, the set carrying the protection sheath of 
claim 1. 


