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(54) Safety needle with collapsible sheath

(57) The needle (11;74;92) of a syringe, wire guide,
biopsy needle, Huber needle and the like is drawn into
a protective cap (12;76;94) and sheath (22) arrange-
ment after use for disposal purposes. The cap (12;76;
94) is tethered to a housing (13;71;93) in which the nee-
dle (11;74;92) is mounted by the sheath (22). The
sheath (22) is made of a film material that has a high
tensile strength and a low percent of elongation, such
as polyester. The sheath(22) is initially mounted about

the needle (11;74;92) in a collapsed accordion-like con-
dition between the cap (12;76;94) and housing (13;71;
93). When the cap(12;76;94) is moved along the needle
(11;74;92), the sheath (22) is played out over the needle
(11;74;92). The cap(12;76;94) houses a spring clip(26;
86;110) to snap over the bore (33;88;95) through which
the needle (11;74;92) is retracted to prevent re-emer-
gence of the needle (11;74;92). The flexible nature of
the sheath (22) allows the sheath (22) to pass about the
two legs of the Huber needle (92).
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Description

[0001] This invention relates to a safety needle with a
collapsible sheath. More particularly, this invention re-
lates to a safety needle that contains a sharpened edge
needle that can be rendered harmless to puncture.
[0002] Needle protectors are well known and have
been in use for many years with needles used with hy-
podermic syringes. Conventionally, needles are made
with hubs and sockets adapted to be attached to the re-
duced end of a syringe. A molded plastic cap is conven-
tionally removably secured to the hub of the needle. Af-
ter mounting the needle on the syringe, the cap is re-
moved to expose the needle for use.
[0003] Accidental needle stick injuries, unfortunately,
are still common in health care workers, such as nurses,
physicians, laboratory workers and housekeeping per-
sonnel. Needle stick exposures can result in transmis-
sion of hepatitis B, as well as acquired immune deficien-
cy syndrome-AIDs, or other transmittable diseases. The
health hazards associated with needle stick injuries are
of greater risk for health care workers now than ever be-
fore.
[0004] Accidental needle sticks often occur when a
blood drawer attempts to recap a needle after use or
leaves a contaminated needle exposed on work surfac-
es where the blood drawer or other workers accidentally
impale themselves.
[0005] It is well known that used hypodermic needles
are extremely susceptible to transmitting diseases.
Hepatitis and other highly contagious diseases can be
transmitted by successive use of the same needle by
different individuals. In a hospital environment, howev-
er, precautions are taken to avoid use of contaminated
needles by their expeditious disposal. Problems exist,
however, in storing the needle for disposal. Commonly,
the protective cap associated with the needle receives
the used needle for discarding. However, it is apparent
that the bore of the needle cap is dimensioned not much
greater than the diameter of the needle and its needle
base that removably attaches to a syringe. Misalign-
ment of the needle with respect to the cap when trying
to reinsert the needle therein can cause the hand that
holds the cap to be punctured, thereby increasing the
likelihood to transmission of a contagious disease.
[0006] U.S. Patents 2,847,995 and 3,134,380 de-
scribe shields that are used with hypodermic needles in
which the shield or protector is adapted to be accordi-
oned for use and then expanded to cover the tip of the
needle. This type of needle -tip protector is contemplat-
ed to be mounted on the syringe or at least the needle
hub and remain in a mounted condition during use. With
the rapid increase in AIDS-infected and human carriers,
there has been a concentration of providing needle pro-
tection. U.S. Patent No. 4,592,744 describes a specially
constructed hub and a self-sheathing assembly. Devic-
es similar to this are known to the art and are utilized to
provide a protecting extending flange secured to or as

a portion of a tubular cap that is to be reinstalled to cover
the needle. Shielded protectors which anticipate flange
extensions are numerous and have been promoted and
or offered as a protector of the attendant.
[0007] Also known are needle tip protectors that an-
ticipate attendant manipulation. Representative of these
manipulated devices are those described in U. S. Pat.
ent Nos. 2,876,770; 2,925,083 and 3,306,290. U. S. Pat
No. 4,725267 refers to a corrugated structure having an
end cap for enclosing a sharpened needle.
[0008] Accordingly, it is an object of this invention to
provide a needle assembly with a protective sheath.
[0009] It is another object of the invention to reduce
the risk of an inadvertent "stick" from a used needle.
[0010] It is another object of the invention to maintain
a used needle in a sealed condition for disposal.
[0011] It is another object of this invention to provide
a collapsible sheath that corrugates upon collapsing and
extends to a tube construction to protect a used needle.
[0012] It is another object of this invention to provide
a unique positive lock to prevent a sharpened end of a
needle from exiting a protective sheath.
[0013] It is another object of this invention to provide
a positive locking feature for a cap to be disposed over
the sharpened end of a needle prior to actuation.
[0014] Briefly, the invention is directed to a combina-
tion of a housing; a needle extending from the housing;
a cap concentrically disposed over the needle and being
movable relative to the needle from a first position with
the needle extending therethrough to a second position
with an end of the needle disposed therein in sealed re-
lation; and a non-resilient tubular sheath of plastic con-
centrically disposed on and about the needle in a col-
lapsed state and secured to and between the housing
and the cap. The sheath is longitudinally extendable
from the collapsed state to an extended state in re-
sponse to movement of the cap from the first position to
the second position thereof.
[0015] In accordance with the invention, the sheath is
characterized in being a film having a high pull force that
allows the sheath to be pulled out from the collapsed
condition to the extended state without breaking.
[0016] The sheath is made of two strips of film mate-
rial, preferably, polyester, with each strip having a seal-
able backing, such as polyethylene, thereon facing the
other of the strips. The strips are bonded together along
two longitudinal edges with the sealable backings in
contact to form a tube with two outwardly directed flang-
es.
[0017] In another embodiment of the invention, the
cap is made of rigid construction and has a bore for pas-
sage of the needle. In addition, a means is disposed in
the cap for selectively sealing off the bore to the passage
of the needle therethrough. Typically, this means is a
spring clip disposed over the bore of cap. In one case,
the clip is of a type having a pair of leaves spring-biased
onto the needle with the needle in the first position there-
of and closing over the bore with the needle in the sec-
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ond position thereof. In another case, the clip has a sin-
gle leaf spring-biased onto the needle with the needle
in the first position thereof and closing over the bore with
the needle in the second position thereof.
[0018] In this latter embodiment, the sheath is char-
acterized in having a low percentage of elongation to
break. This characteristic allows the sheath to be pulled
out from the collapsed condition and to be slightly
stretched to allow the cap to extend beyond the end of
the needle in order to allow the leaf or leaves of the
spring clip to slide off the needle into a bore blocking
position. Once the clip covers over the bore, the cap is
allowed to retract under the force in the stretched
sheath.
[0019] In still another embodiment, the sheath is par-
ticularly adapted to protect a Huber needle after. use. In
this embodiment, the Huber needle, as is known, has a
first leg extending from a housing and a second leg ex-
tending perpendicularly of the first leg. The cap is dis-
posed over the second leg of the needle and has a bore
through which the second leg extends, for example, for
insertion in a subcutaneous medicament delivery de-
vice. The cap is movable relative to the second leg from
a first position with second leg extending therethrough
to a second position with an end of the second leg dis-
posed therein in sealed relation.
[0020] In this embodiment, the tubular sheath is con-
centrically disposed on and about the needle in a col-
lapsed state and is secured to and between the housing
and the cap. The sheath, as above, is extendable from
the collapsed state to the extended state in response to
movement of the cap from the first position to the second
position thereof.
[0021] In addition, in accordance with the invention,
the cap is mounted on the housing in the first position
thereof and a means is provided for releaseably locking
the cap on the housing. In one case, this means includes
a recess in one of the housing and the cap and a pro-
jection on the other of the housing and the cap for snap-
fitting into the recess. The housing and cap can, thus,
be readily handled as a unit to insert the exposed leg of
the Huber needle into a subcutaneous delivery device
in a patient.. In addition, the cap can be readily dis-en-
gaged from the housing when the needle is removed
from the patient.
[0022] As above, the cap houses a means, such as a
spring clip, for selectively sealing off the bore to the pas-
sage of the second leg of the needle after the needle
has been used. Also, as above, the spring clip has a leaf
biased onto the second leg of the needle with the cap
in the first position thereof and closing over the bore with
the cap in the second position thereof. The leaf also has
a rounded end for sliding on the leg of the needle without
scratching of the needle or obstructing movement of the
needle.
[0023] In this embodiment, the cap is constructed of
a plastic material, as by molding, with a plurality of walls
to define an interior chamber for sealingly receiving the

end of the second leg of the needle in the second posi-
tion of the cap. In order to gain access to the chamber
after molding, for example, to mount the spring clip in
place, one of the walls is molded so as to be movable
from a first formed position spaced from an other of the
walls to allow access to the chamber to a second posi-
tion in sealed relation to this wall to close the chamber.
The spring clip is mounted on this movable wall for
movement therewith from the molded first position to the
second position. In this way, as the chamber is closed,
the spring is put into place.
[0024] The cap is also constructed to have a pair of
flexible wings extending outwardly from opposite sides
of the cap for engaging a body of a patient. A soft pad
may also secured to an underside of each wing.
[0025] In any of the above embodiments, when the
needle is to be removed from a patient or from a subcu-
taneous device within the patient, the cap is disconnect-
ed from the housing and slid along the needle. As the
needle is then withdrawn from the patient, the needle
enters directly into the cap. During this time, the sheath
extends from the collapsed stored position into the ex-
tended position. Where a leaf spring is employed within
the cap to close over the bore through which the needle
is retracted, the cap is pulled beyond the needle thereby
stretching the sheath without breaking the sheath until
the spring snaps into a blocking position over the bore.
The cap is then released so that the sheath retracts
slightly into an untensioned state.
[0026] The cap covers over the free end of the needle
to avoid inadvertent "sticks" from occurring. Further,
since the sheath and cap completely envelop the nee-
dle, the needle is maintained in a closed sterile condi-
tion. Also, any fluids that might be withdrawn with the
needle are contained within the sheath and cap. This
presupposes that the housing is also closed to prevent
a back flow from the needle.
[0027] In the case where the sheath is used over a
Huber needle, the non-resilient nature of the sheath al-
lows the sheath to be extended from a collapsed posi-
tion into an extended L-shaped configuration over the
Huber needle.
[0028] Since the cap is releasably connected to the
housing, the cap and housing can be manipulated as a
unit in order to implant the exposed end of the Huber
needle in a sub-cutaneous device, such as an infusion
port, in a patient. When the needle is to be withdrawn,
the cap is held against the patient while the housing is
pulled away from the cap. Employing the wings on the
cap allows the attendant to keep a firm grip on the cap
while the needle is drawn through the cap and the free
end of the needle placed within the closed chamber of
the cap.
[0029] These and other advantages will become more
apparent from the following description taken in con-
junction with the accompanying drawings wherein:

Fig. 1 illustrates a side view of a syringe assembly
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constructed in accordance with the invention with a
needle in an unprotected position and ready for use;
Fig. 2 illustrates the syringe assembly of Fig.1 in
partial cross section with the slider containing the
locking mechanism partially extended along the
shank of the needle;
Fig. 3 illustrates the syringe assembly of Fig. 1 in
partial cross section with the cap fully extended and
enclosing the sharpened point of the needle;
Fig. 4 illustrates sheets of polyester film having a
sealable material on one side and cut to size prior
to forming;
Fig. 5 illustrates the cap adaptor which is attached
to one end of the formed film sheath;
Fig. 6 illustrates the housing adaptor which is at-
tached to the second end of the formed sheath;
Fig. 7 illustrates the housing adaptor and cap adap-
tor positioned between the two sheets of sealable
polyester film with the sealable sides interfacing
with each other and the two adaptors;
Fig. 8 illustrates in partial cross section the polyes-
ter film sealed to itself with a scalloped edge, with
a central unsealed tubular section and sealed at the
ends to the two adaptors;
Fig. 9 illustrates the "H" clip with the two leaves par-
tially opened;
Fig. 10 illustrates a side view of the "H" clip showing
the leaves in a rest condition;
Fig. 11 illustrates in cross section the cap as molded
of plastic with openings for the needle and cap
adaptor detents;
Fig. 12 illustrates in partial cross section the cap and
cap adaptor previously sealed to the polyester film
in place and "H" clip positioned in the distal end of
the cap;
Fig. 13 illustrates in partial cross section the needle
positioned within the housing with provision for ac-
cepting the housing adaptor detents;
Fig. 14 illustrates in cross section the housing adap-
tor locked within the needle holder housing and at-
tached plastic film collapsed therein;
Fig. 15 illustrates in partial cross section the 'H" clip
secured in place by the cap adaptor extension;
Fig. 16 illustrates in partial cross section the "H" clip
retracted after the needle is moved into the cap;
Fig. 17 illustrates the cap adaptor, housing adaptor
and sealed film as an assembly unit prior to place-
ment in the housing and cap;
Fig. 18 illustrates another embodiment of the inven-
tion in partial cross section in which the corrugated
sheath is formed in the shape of a conical shaped
tube with fins;
Fig. 19 illustrates a cross sectional view of a syringe
assembly employing a sheath in accordance with
the invention;
Fig. 20 illustrates a position of a leaf spring within
the cap of the syringe assembly of Fig.19 in a block-
ing position;

Fig. 21 illustrates a view similar to Fig. 20 to indicate
the manner in which the spring clip prevents re-
emergence of the needle through the cap;
Fig. 22 illustrates a perspective view of the spring
of Figs 19-21;
Fig. 23 illustrates a perspective view of a modified
spring in accordance with the invention;
Fig 24 illustrates a view similar to Fig. 19 of a mod-
ified syringe assembly constructed in accordance
with the invention;
Fig. 25 illustrates a partial view of a syringe assem-
bly employing an introducer needle and a guide wire
in accordance with the invention;
Fig. 26 illustrates a view similar to Fig.25 with the
introducer needle retracted;
Fig. 27 illustrate a view similar to Figs 25 and 26
with the introducer needle and guide wire retracted
within the cap;
Fig. 28 illustrates a top view of the syringe assembly
of Fig. 19;
Fig. 29 illustrates a view of the syringe assembly of
Fig. 28 with the cap in a partially extended state;
Fig. 30 illustrates the syringe assembly of Fig. 28
with the cap in a fully extended position;
Fig. 31 illustrates a view of a biopsy needle assem-
bly constructed in accordance with the invention;
Fig. 32 illustrates a Huber needle constructed in ac-
cordance with the invention;
Fig. 33 illustrates a view of the needle of Fig. 32 with
a cap and a partially extended state;
Fig. 34 illustrates a view of the needle of Fig. 32 with
the cap in a fully extended position;
Fig. 35 illustrates a cross sectional view corre-
sponding to Fig. 32;
Fig. 36 illustrates a cross sectional view of the com-
ponents of the needle of Fig. 35;
Fig. 37 illustrates a cross sectional view of the com-
ponent's:of the needle of Fig. 35'
Fig. 38 illustrates a enlarged view of a connection
of the Huber needle in the housing of the needle
assembly of Fig. 32;
Fig. 39 illustrates a cross sectional view of a snap
fit connection of the cap and housing of the Huber
assembly of Fig. 32;
Fig. 40 illustrates a cross sectional view of the cap
of the assembly of Fig. 37 prior to final assembly;
Fig.41 illustrates a side view of a modified Huber
needle assembly with accordance with the inven-
tion;
Fig. 42 illustrates a top view of the Huber needle
assembly of Fig. 40;
Fig. 43 illustrates a manner of inserting a Huber
needle assembly of Fig. 40 in a patient; and
Fig. 44 illustrates a view of the Huber needle as-
sembly of Fig. 32 during removal from an infusion
port in a patient;

[0030] Referring to Fig. 1, the syringe assembly 10 in-
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cludes a stainless steel needle 11 having a sharpened
end 21 that is mounted in a housing 13 in a conventional
manner. In addition, the assembly 10 includes a cap 12
that is concentrically disposed over the needle 11 to be
moveable relative to the needle from a first position as
indicated in Fig. 1 with the needle extending there
through to a second position as indicated in Fig. 3 with
an end of the needle 11 disposed therein and sealed
relation. In addition, as indicated in Figs. 2 and 3, a non-
resilient tubular sheath 22 is concentrically disposed on
an about the needle 11 and is secured to and between
the housing 13 and cap 12. The sheath 22 is longitudely
extendable from a collapsed state (not shown in Fig. 1)
to an extended state as indicated in Fig. 3 in response
to movement of the cap 12 from the first position to the
second position thereof.
[0031] Both the cap 12 and housing 13 are made of
suitable materials, such as a plastic, and each is of rigid
construction. In addition, means is provided for selec-
tively locking the cap 12 on the housing 13. As indicated
in Figs. 1 and 2, this means is formed as a bayonet-type
lock. That is to say, the housing 13 is provided with a
pair of oppositely disposed L-shaped slots 19 (only one
of which is shown) in an end of the housing 13 while a
pair of pins 18 are formed inegral with the cap 12 for
sliding within each respective slot 19. Upon assembly,
the pin 18 is slid into the slot 19 through the short leg,
as viewed, and rotated into the long leg, as shown, to
achieve a positive lock.
[0032] The proximal portion of the housing 14 in-
cludes a female luer hub 14 having a sealing thread 15
for connection to a syringe, extension set or the like (not
shown).
[0033] When used, after the neddle 11 has been in-
serted into a patient for whatever reason and is to be
withdrawn, the cap 12 is rotated relative to the housing
13 so as to align the pins 18 with the respective short
legs of the respective slots 19. There after, the cap 12
is moved manually along the length of the needle 11 to
a point where the needle emerges from the body of the
patent. As indicated in Fig. 2, as the cap 12 moves away
from the housing 13, the sheath 22 begins to play-out
from the housing 13. As the needle 11 emerges from the
body of the patent, the needle 11 moves directly into the
cap 12. At this time, as indicated in Fig. 3, the sheath
22 is fully extended.
[0034] The sheath 22 is characterized in having a high
tensile strength that allows the sheath 22 to be pulled
out from the collapsed condition of Fig. 1 to the extended
state of Fig.3 without breaking.
[0035] Referring to Fig. 4, the sheath is made of two
strips 23 of film material. Each strip 23 is made, prefer-
ably, of a polyester, such as Mylar, with a co-extruded
sealable backing 23' of a polyethylene, such as Surlyn,
facing the other of the strips 23. The strips 23 are bond-
ed together along two longitudinal edges with the seal-
able backings 23' in contact to form a tube with two out-
wardly directed flanges. The strips are characterised in

being made of 92 ga. Mylar LB having an ultimate tensile
strength of, at a minimum, 27 psi as tested in accord-
ance with ASTM D882 and an ultimate elongation of, at
most, 80% in accordance with ASTM D882.
[0036] The polyester film may be 0.5 to 1.0 mil thick
while the backing 23' maybe a polyethylene film of from
0.5 to 2.0 mils thick. Alternatively, a commercially avail-
able adhesive maybe used as a backing.
[0037] Referring to Figs. 5 and 7, in order to mount
the sheath 22 in the syringe assembly of Fig. 1, one end
of the sheath 22 is secured to a cap adapter 24 while
the other end is secured to a housing adapter 25.
[0038] The strips of film 23 are of unitary construction
and are sealed together using suitable ultrasonic seal-
ing techniques. For example, the two sheets 23 may be
placed in a die having the desired configuration with the
sealing surfaces facing one another. The adapters 24,
25 are placed at opposite ends of the die and positioned
between the two sealable portions 23 of the strips 23. A
suitable cutting/seating die is then used to seal the two
films together including sealing the adapters 24, 25 to
the films 23. The cutting die which normally is an integral
part of the process may scallop the edges of the film as
indicated in Fig. 3 or cut the film tubular geometry as
indicated in Fig. 18. In either event, the interior wall of
the sheath 22 has a smaller equivalent diameter at the
distal and 35 and a larger equivalent diameter 36 at the
proximal end.
[0039] Depending upon the angle which these two di-
ameters 35, 36 create for a given film thickness, the re-
sult called the "compression ratio" determines the length
the formed sheath 22 can be expanded for a given initial
compressed length. For example, for a 0.5 mil polyester
film having a 1.5 mil backing of polyethylene and initial
equivalent diameter of 0.045 inch and 0.060 inch, a 1.0
inch length of compressed sheath 22 will expand to 7
inches in free length. This property provides for a sub-
stantial free length with only a minimum amount of stor-
age length. Compression ratios at relatively low varianc-
es between equivalent diameters at the distal and prox-
imal ends result in "compression ratios" of 10 to 15. An
important feature is that the sheath 22 has a small outer
diameter with a compression ratio of 10 or more. The
result is a low profile compact sheath which can be ex-
tended to significant lengths and that exhibits a high ten-
sile strength. For example, a sheath 22 made of 1.0 mil
polyester films 23 with an apparent diameter of 0.050
inches has a breaking force of 17 pounds.
[0040] Referring to Figs. 5 and 7, the cap adapter 24
has a hollow tubular projection 65 for sealing to the.
sheath 22. In addition, the cap adapter 24 has a pair of
outwardly directed detents 27 and a pair of longitudinal
extensions 29 for purposes as described below.
[0041] Referring to Figs. 6 and 7, the housing adapter
25 has a hollow tubular projection 66 for securement to
the sheath 22 as well as outwardly directed spring de-
tents 28 for purposes as explained below.
[0042] Referring to Fig. 11, the cap 12 is made of
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molded plastic and has a pair of side apertures 34 on
opposite sides for receiving the detents 27 of the cap
adapter 24 as indicated in Fig. 12. The cap 12 also has
a central hub with a central bore 33 to allow passage of
a needle 11 ( see Fig. 1).
[0043] Referring to Fig. 12, a means in the form of a
spring clip 26 is disposed within the cap 12 and is fitted
within a central bore 46 of the cap 12 against a vertical
wall 47 as indicated in Figs. 9 and 10. The clip 26 is in
the form of an "H" clip having a pair of spring-biased
leaves 31 directed outwardly of a central opening.
[0044] Referring to Fig. 12, the cap adapter 24 is fitted
into the cap 12 so that the detents 27 of the adapter 24
snap into the appetures 34 the cap. At the same time,
the extensions 29 on the end of the adapter 24 abut
against the spring clip 26 to retain the clip 26 in place.
The position of the detents 27 as related to the position
of the pins 18 so that when the detents 27 snap into
place, the pins 18 are oriented relative to the slots 19 in
the housing 13 (see Fig. 1).
[0045] The spring clip 26 is preferably made of stain-
less steel with a thickness of 5 mils and an H configura-
tion is punched out of the clip so that the two leaves 31
have a small opening therebetween. This opening is suf-
ficient to reduce the frictional resistance on a needle 11
positioned between the leaves so that the cap 12 is able
to move freely over the needle 11. Upon retraction of the
needle 11 into the cap 12, the leaves 31 close to the
position indicated in Fig. 10. This closure is sufficient to
prevent the sharp point 21 of the needle 11 from pene-
trating the clip 26 thereby preventing the needle 11 from
reemerging from the cap 12.
[0046] The sheath 22 is characterized in having low
percentage of elongation to break, for example, no more
than 80 percent. This characteristic allows the sheath
22 to be pulled out from the collapsed condition of Fig.
1 and to be sloghtly stretched to allow the cap 12 to ex-
tend beyond the end 21 of the needle 11 in order to allow
the leaves 31 of the spring clip 26 to slide off the needle
11 into a bore locking position. Once the clip leaves 31
cover over the bore 33, the cap 12 is allowed to retract
under the force of the stretched sheet 22. With the nee-
dle point 21 within the cap 12 and beyond the clip 26,
further movement of the cap 12 either proximally or dis-
tally is prevented. The sharp tip 21 of the needle 11 is
thus trapped within the cap 12. The safety needle may
now be safely discarded.
[0047] Referring to Fig. 13, the needle 11 is fitted into
a bore 61 of the housing 13 and secured in place by a
suitable adhesive 62. The needle 11 is aligned with a
tapered bore 16 of the female luer lock hub 14 that pro-
vides a means for attaching the housing 13 to a male
luer adapter (not shown) to secure a connection, for ex-
ample, to a syringe.
[0048] The housing 13 also has a central opening 63
for receiving the housing adapter 25 of the cap 12 as
indicated in Fig. 14. To this end, a pair of openings 64
are provided in the housing 13 in order to receive de-

tents 28 of the housing adapter 25 as indicated in Fig.
14.
[0049] Referring to Fig. 14, when the cap 12 (not
shown) is mounted on the housing 13, the housing
adapter 25 is forced under pressure into the central
opening 63 of the housing 13 until the detents 28 which
compress slightly during movement through the central
opening 63 are aligned with the openings 64. At this
point, the detents 28 expand to fill the openings 64. A
lock between the housing 13 and housing adapter 25 is
thus achieved thereby securing the attached sheath 22
to the housing 13 via the adapter 25. As illustrated, the
sheath 22 is disposed in a compressed or corrugated
condition within the central opening 63. The needle 11
is omitted from Fig. 14 for purposes of clarity.
[0050] Referring to Fig. 15, when the cap 12 is mount-
ed in place, the needle 11 passes through the spring clip
26 with the leaves flexed outwardly in order to slide
along the needle 11 when the cap 12 is to be extended.
[0051] Referring to Fig. 16, when the cap 12 is extend-
ed beyond the sharpened end of the needle, the leaves
of the spring clip 26 flex inwardly thereby blocking the
bore 33 to prevent re-emergence of the needle through
the bore 33.
[0052] Referring to Fig. 17, the adapters 24, 25 and
sheath 22 form an assembly that can be handled as a
unit. In the condition illustrated, the tubular extensions
65, 66 of the adapters 24, 25 are abutted together and
the sheath 22 is collapsed within the space between the
adapters 24, 25. This assembly is placed over the nee-
dle 11 and slid into the housing 13 for securement in
place as indicated in Fig. 14. At this time, the cap 12 is
aligned with the needle 11. A blunt cannula (not shown)
is then placed through the cap 12 from the distal position
and the clip 26 is moved over the blunt cannula to open
up the leaves 26. The needle 11 is then placed within
the blunt cannula which is now removed so that the nee-
dle 11 is now within the clip 26 and the cap 12 can now
be moved along the needle 11 towards the housing 13.
The cap 12 is moved along the needle 11 until contacting
the adapter extensions 29 which tend to align the clip
26 perpendicular to the axis of the needle 11. The cap
12 is then forced into the housing 13 so that the detents
27, 28 previously oriented during formation of the sheath
22 are compressed. When the respective detents 27, 28
snap into the respective openings 34, 64, the adapters
24, 25 are locked within the respective cap 12 and hous-
ing 13. At the same time, the pins 18 of the cap 12 enter
into,the recesses 19 of the housing 13. A turning of the
cap 12, for example counterclockwise approximately 45
degrees secures the cap 12 within the housing 13.
[0053] In use, the cap (not shown) which ordinarily
protects the sharpened end 21 of the needle 11 from
damage during storage is removed thereby exposing
the assembly as shown in Fig. 1. This assembly may or
may not be attached to a syringe, guide wire or the like
part to use. The needle 11 now penetrates a patient's
skin and normally interdicts a blood vessel. After infu-
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sion, guide wire placement, or the like, the needle may
be withdrawn from the patient. In one instruction for use,
the cap 12 at that time is rotated counterclockwise to
release the cap 12 from the housing 17. The cap 12 is
then moved to an extended position and as the needle
is removed from the patient the cap 12 entraps the sharp
end 21 of the needle. In this position, the assembly may
be disposed of without concern for a needle stick.
[0054] Referring to Fig. 18, wherein like reference
characters indicate like parts as above, the sheath 41
may be formed in a tapered or conical shape with ta-
pered or conical outer and inner walls 42, 43.
[0055] Referring to Fig. 19, the syringe assembly 70
includes a housing 71 having a female luer hub 72 at
one end that defines a flash chamber 73. As above, a
needle 74 with a sharp end 75 is mounted in the housing
71 in fixed manner to communicate with the flash cham-
ber 73.
[0056] The syringe assembly 70 also has a cap 76 sl-
idably mounted on the housing 71. In this embodiment,
the cap 76 has a head 77 concentrically disposed over
the needle 74 and an elongated sleeve 78 that extends
from the head 77 over the housing 71. The head 77 and
sleeve 78 are secured together in any suitable manner,
such as by bonding or ultrasonic welding.
[0057] As shown, the sleeve 78 abuts against an an-
nular flange 79 on the housing 71 so as to be located in
a retracted position.
[0058] The housing 71 has a tubular extension 80 on
which one end of a sheath 81 of a material as described
above is mounted in concentric manner. As indicated, a
suitable adhesive 82 is provided to sealingly secure the
end of the sheath 81 to the housing 71 about the tubular
extension 80.
[0059] The opposite end of the sheath 81 is mounted
on a tubular extension 83 of the head 77 by means of a
suitable adhesive or other suitable sealing technique.
This head 77 is sized to be slidably received within the
sleeve 78. In addition, the head 77 has a radially out-
wardly directed post 85 over which a spring clip 86 is
mounted.
[0060] As indicated in Fig. 22, the spring clip 86 has
a bore 86' for passage of the post 85 and is of L-shape
with a leaf having a rounded end 87 for resting against
the needle 74 as indicated if Fig. 19.
[0061] The head 77 has a central bore 88 through
which the needle 74 passes. In addition, the leaf of the
spring clip 86 is sized to lay over the bore 88 in order to
prevent re-emergence of the needle 74 therethrough as
described below.
[0062] Referring to Fig. 23, the spring clip 86a may be
formed without a rounded end as indicated and with a
bore 86a'.
[0063] In order to assemble the syringe assembly 70,
the sheath 81 is mounted on the tubular extension 83 of
the head 77. The spring clip 86 is then mounted on the
post 85 located on the head 77. The head 77 is then
inserted into the sleeve 78 and bonded in place.

[0064] Next, the needle 74 is inserted into the head
77through the central bore 88 and through the sheath
81 into the housing 71. The needle 74 is then bonded
or otherwise secured to the housing 71.
[0065] Thereafter, the sheath 81 is bonded to the ex-
tension 80 of the housing 71.
[0066] The sleeve 78 is then slid onto the housing 71
into abutment with the annular flange 79. As indicated
in Fig. 30, the housing 71 is provided with a post 90 to
be fitted into an L-shaped slot 91 in the cap 76 to form
a bayonet conection to secure the cap 76 to the housing
71.
[0067] In use, when the needle 74 is being withdrawn
from a patient, the cap 76 is slid off the housing 71 and
moved over the needle 74. As the sharp end 75 of the
needle is withdrawn from the patient, the cap 76 is
moved beyond the end 75 of the needle as indicated in
Fig. 20 wherein like reference characters indicate like
parts as above. At this time, the leaf of the spring clip
86 snaps forwardly to cover over the bore 88 in the head
77.
[0068] Referring to Fig. 21, should the needle 74 be
moved forward, the spring clip 86 prevents reemer-
gence of the needle 74 through the bore 88 of the head
77 of the cap 76.
[0069] Referring to Fig. 24, wherein like reference
characters indicate like parts as above, the head 77 may
be modified to have an elongated tubular projection 83'
to allow the needle 74 to move forward and to retract
without contacting the sheath 81 and thereby avoid any
friction contact of the needle 74 with the sheath 81.
[0070] Referring Figs. 25, 26 and 27, wherein like ref-
erence characters indicate like parts as above, the nee-
dle 74' may be an introducer needle which cooperates
with a guide wire 89 (see Fig. 26). In this embodiment,
the introducer needle 74 is first retracted from a patient
from a position indicated in Fig. 25 to the position indi-
cated in Fig. 26. Thereafter, the guide wire 89 is retract-
ed from the patient and moved into the cap 76 a suffi-
cient extent to permit the leaf spring 85 to snap back
over the bore 88 as indicated in Fig. 27 thereby blocking
re-emergence of the introducer needle 74' or guide wire
89.
[0071] Referring to Figs. 28, 29 and 30 wherein like
reference characters indicate like parts as above, the
cap 76 may be mounted on the housing 71 using a bay-
onet lock connection similar to that as described above.
In this embodiment, the housing 71 is provided with a
pair of posts 90 (only one of which is shown) while the
sleeve 78 of the cap has a pair of L-shaped groves 91
each of which is positioned to receive a post 90 of the
housing 71. In order to release the cap 76, the cap 76
is rotated from the position shown in Fig. 28 to the po-
sition shown in Fig. 29 and pulled axially from the hous-
ing 71. The cap 76 is then extended to the fully extended
position of the sheath 81 (Fig. 30) so as to close over
the end 75 of the needle 74.
[0072] Referring to Fig. 31, wherein like reference
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characters indicate like parts as above, the needle as-
sembly may be constructed as a biopsy needle. In this
case, the housing 71' is constructed in a conventional
manner and need not be further described.
[0073] Referring to Figs. 32, 33 and 34, wherein like
reference characters indicate like parts as above, the
sheath 22 is particularly useful for a Huber needle 92.
In this embodiment, the sheath 22 extends between a
housing 93 and a cap 94.
[0074] Referring to Fig. 35, the Huber needle 92 is of
L-shaped construction and has a proximal leg secured
in a fixed manner within the housing 93. The second leg
of the needle 92 extends through the cap 94.
[0075] The cap 94 is of generally block construction
and is slideable along the leg of the needle 92 from a
position as indicated in Fig. 32 to a position as indicated
in Fig. 34. The cap 94 includes a bore 95 for passage
of the needle 92 and is moveable from the position
shown in Fig. 35 to the position shown in Fig. 37. The
cap 94 includes a tubular extension 96 on which the
sheath 22 is secured in a manner as described above.
Likewise, as shown in Figs. 35 and 38,the opposite end
of the sheath 22 is secured to a tubular bushing 97 (e.
g. of polyvinylchloride) that extends from a line 98 (e.g.
of polyvinylchloride) mounted in the housing 93. As in-
dicated, the tubular bushing 97 mounts the needle 92
and communicates the needle 92 with the line 98. As
indicated in Fig. 32, a clip 99 may be disposed on the
line 98 in order to control a flow of fluid therethrough.
[0076] Referring to Figs. 35 and 39, the cap 94 and
housing 93 are constructed so that the cap 94 is fitted
into the housing 93 in a snap-fit manner to be handled
as a unit. To this end, the housing 93 has a recess 100
while the cap 94 has an extension 101 that fits into the
recess 100. In addition, as indicated in Fig. 39, a small
shoulder 102 is provided at the mouth of; the recess 100
of the housing 93 while the extension 101 of the cap has
a small recess 103 to receive the projection 102. In this
respect, when the extension 101 of the cap 94 is fitted
into the recess 100 of the housing 93, the extension 101
snaps past the projection 102 and is thus held in place
in a snap fit manner. In order to disconnect the cap 94
from the housing 93, the housing 93 and the cap 94 are
each manually grasped and moved apart.
[0077] Referring to Fig. 40, the cap 94 is made of a
plastic material and is initially molded with a plurality of
walls 104, 105, 106, 107 to define a chamber 108. As
indicated, one of the walls 107 is movable from a first
formed position spaced from the bottom wall 104 to a
second perpendicular position in sealed relation to the
bottom wall 104 in order to close the chamber 108. In
this respect, the movable wall 107 has a reduced end
107' that is able to snap into a slot 109 in the fixed bottom
wall 104.
[0078] As shown in Fig. 40, the movable wall 107 car-
ries a spring clip 110 that is sized to extend over the bore
95 in the bottom wall 104 when the movable wall 107 is
brought into a closed position (Fig. 37).

[0079] Allowing the wall 107 to be moved permits
mounting of the spring clip 110 in place in an otherwise
closed chamber 108.
[0080] Referring to Fig. 37, the cap 94 is provided with
a pair of tracks (grooves) 111 on opposite sides to re-
ceive corresponding rails (not shown) or projecting ears
(not shown) of the housing 93.
[0081] Referring to Figs. 41 and 42, wherein like ref-
erence characters indicate like parts as above, the cap
94 may be formed as a slender body in order to slide
between two ears 112 of the housing 93. In addition, the
alignment tracks 111' may be placed in the ears 112
while the cooperating rails 113 are placed on the cap
94. In addition, the underside of the cap 94 is provided
with a pair of outwardly directed wings 114 of flexible
material and the underside of the housing 93 is provided
with a pair of outwardly directed wings 115.
[0082] In order to use the Huber needle assembly, the
housing 93 and cap 94 are manipulated as indicated in
Fig. 43 so that the exposed end of the needle 92 is able
to pierce through the sub-cutaneous tissue 116 of a pa-
tient into a mendicament delivery device, such as an in-
fusion port 117, below the tissue 116. The cap 94 is par-
ticularly useful in allowing finger pressure to be applied
to push the needle 92 into the port 117.
[0083] Referring to Fig. 44, when it is desired to re-
move the Huber needle 92, the wings 114 on the cap 94
which lay against the tissue 116 are pressed against the
patient to hold the cap 94 in place. Thereafter, the hous-
ing 93 is lifted way from the cap 94 in a perpendicular
direction thereby pulling the needle 92 out of the infusion
port 117 and out of the patient. During this time, the
sheath 22 is extended from the collapsed state to the
extended state.
[0084] Due to the flexible nature of the sheath 22, the
sheath 22 is readily pulled out of the housing 93 as in-
dicated in Fig. 36 and extended into the fully extended
state as indicated in Figs. 37 and 44 without tearing or
impeding movement of the housing 93 away from the
cap 94. Once the needle 92 has moved into the position
indicated in Fig. 37 the spring clip 110 snaps over the
bore 95 in the cap 94 to prevent reemergence of the
needle 92. Further, since the chamber 108 within the
cap 94 is closed, the end of the needle 92 is maintained
in a sealed closed sterile manner. As this time, the Huber
needle assembly may be discarded with the needle 92
contained in a protective manner.
[0085] The invention thus provides a simple construc-
tion for entrapping a needle after use in order to protect
against inadvertant "sticks". The use of a fleaxible tubu-
lar sheath to encase the needle along with the cap that
is attached to the sheath allows the sharp end of various
types of needle to be trapped within a sealed chamber.
Where the sheath is made of a transparent material, the
encased needle may be readily seen to determine if the
needle is broken or not.
[0086] Further, the invention provides a relatively sim-
ple structure that can be used to entrap the sharp end
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of a Huber needle after use.
[0087] The invention also provides a positive locking
feature for a cap to be disposed over the sharpened end
of a needle prior to actuation as well as a unique positive
lock to prevent a sharpened end of a needle from exiting
a protective sheath.

Claims

1. A syringe assembly comprising a housing (13; 71;
93), a needle (11; 74; 92) extending from said hous-
ing (13; 71; 93) and a cap (12; 76; 94) concentrically
disposed over said needle (11; 74; 92) and being
movable relative to said needle (11; 74; 92) from a
first position with said needle (11; 74; 92) extending
therethrough to a second position with an end of
said needle disposed therein characterized in hav-
ing a non-resilient tubular sheath (22) of plastic con-
centrically disposed on and about said needle (11;
74; 92) in a collapsed state and secured to and be-
tween said housing (13; 71; 93) and said cap (12;
76; 94), said sheath (22) being longitudinally ex-
tendable from said collapsed state to an extended
state in response to movement of said cap (12; 76;
94) from said first position to said second position
thereof.

2. An assembly as set forth in claim 1 wherein said
sheath (22) is characterized in having a low per-
centage of elongation to break and a high tensile
strength.

3. An assembly as set forth in claim 2 wherein said
sheath (22) is characterized in having a percent-
age of elongation of at most 80%.

4. An assembly as set forth in claim 2 wherein said
sheath (22) has a tensile strength of at least 27 psi.

5. An assembly as set forth in claim 1 characterized
in that said sheath (22) is made of two strips (23)
of film material, each said strip having a sealable
backing (23') thereon facing the other of said strips,
said strips (23) being bonded together along two
longitudinal edges thereof.

6. An assembly as set forth in claim 1 further charac-
terized in that said cap (12; 76; 94) has bore (33;
88; 95) for passage of said needle (11; 74; 92) there-
through and in having means (26; 86; 110) disposed
in said cap (12; 76; 94) for selectively sealing off
said bore (33; 88; 95) to the passage of said needle
(12; 76; 94) therethrough.

7. An assembly as set forth in claim 6 characterized
in that said means (26) is a spring clip disposed
over said bore (33) of said cap (12), said clip (26)

having a pair of leaves (31) spring biased onto said
needle (12) with said needle (12) in said first posi-
tion thereof and closing over said bore (33) with said
needle (12) in said second position thereof.

8. An assembly as set forth in claim 6 characterized
in that said means (26) is a spring clip (86; 110)
disposed over said bore (88; 95) of said cap (76;
94), said clip (86; 110) having a leaf spring biased
onto said needle (74; 92) with said needle (74; 92)
in said first position thereof and closing over said
bore (88; 95) with said needle (74; 92) in said sec-
ond position thereof.

9. An assembly as set forth in claim 1 further charac-
terized in that said needle is a Huber needle (92)
having a first leg extending from said housing and
a second leg extending perpendicularly of said first
leg and in that said cap (94) is disposed over said
second leg of said needle (92) and having a bore
(95) for passage of said second leg therethrough,
said cap (94) being movable relative to said second
leg of said needle (92) from a first position with said
needle (92) extending therethrough to a second po-
sition with an end of said needle (92) disposed
therein in sealed relation.

10. An assembly as set forth in claim 9 characterized
in that said cap (94) is slidably mounted in said
housing (93) to permit relative movement therebe-
tween in a direction perpendicular to said housing
(93).

11. An assembly as set forth in claim 9 characterized
in that said cap (94) has a plurality of walls
(104-107) defining an interior chamber (108) for
sealingly receiving said end of said second leg of
said needle (92) in said second position of said cap
and in that one of said walls (107) is movable from
a first formed position spaced from another of said
walls (104) to allow access to said chamber (108)
to a second position in sealed relation to said other
of said walls (104) to close said chamber (108).

12. An assembly as set forth in claim 9 characterized
in that said cap (94) has a pair of flexible wings
(114) extending outwardly from opposite sides
thereof for engaging a body of a patient.

13. An assembly as set forth in claim 12 further char-
acterized in having a pair of flexible wings (115)
extending from said housing (93).

14. An assembly as set forth in claim 9 characterized
in that said means (26) is a spring clip (110) dis-
posed over said bore (95) of said cap (94), said clip
(110) having a leaf spring biased onto said needle
(92) with said needle (92) in said first position there-
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of and closing over said bore (95) with said needle
(92) in said second position thereof.

15. An assembly as set forth in claim 14 characterized
in that said leaf of said clip (110) has a rounded end
for sliding of said second leg of said needle (92)
thereon with said cap (94) moving from said first po-
sition to said second position thereof.
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