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(57) Abstract

An intravenous needle (30) with a sharpened distal end (34) has a
proximal end (36) fixed within a first enlarged end (22) of an inner tube
(20). The enlarged end (22) of the inner tube is held tightly within a first
end (14) of an outer tube (10) by friction. The needle (30) passes
through a constricted opening (16) in the first end (14) of the outer tube
(10). The second end (40) of the inner tube (20) passes through a con-
stricted opening in the second end (12) of the outer tube (10). The nee-
dle (30) is used by gripping soft plastic wings (50) on the outer tube (10)
and removing a needle cover (38) from a nipple (15) on the first end
(14) of the outer tube (10). The needle (30) is then inserted in the desired
location and the outer tube (10) and a protruding end (52) of the inner
tube (20) are taped in place. Fluids are permitted to flow through the in-
ner tube (20) and needle (30). When use is complete, the needle is re-
moved from the vein, the protruding end (52) of the inner tube (20) is
pulled outward, pulling the first end (22) of the inner tube (20) and the
needle (30) into the outer tube (10). The first end (22) of the inner tube
(20) tightly wedges within the second end (12) of the outer tube (10),
holding the needle (30) totally within the outer tube (10). Finally, the re-
tracted used needle assembly (1) is discarded, encased in the outer tube

(10).
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RETRACTABLE SAFETY NEEDLE

Background of the Invention

This is a continuation—in—part of serial number 771,640
filed September 3, 1885.

Needlestick injuries are intended to be avoided by properly
disposing of needles.

Usually used needles are recapped with the same cover that
originally covered the needles before use or by similar covers or
tubes before a needle is discarded. That method requires
movement of hands toward needles and may promote needlestick
injuries during the recapping.

Often needles are disposed of by tossing them into nearby
refuse containers, creating danger to those who handle the refuse
containers. Usually contaminated needles are placed on trays for
carrying to a disposal facility which may be distant from the
place where the needles are used. That creates danger en route
to persons carrying the trays or pushing carts on which the trays
are located or to close by persons who may be injured when the
tray slips or spills.

Needle destruction devices are available, but the
destructive devices may not be convenient and may be placed
permanently at a position that requires the movement of
contaminated needles to the destruction devices.

Problems remain in the prevention of needlestick injuries
caused by non compliance with established procedures or by

inherently unsafe features of the established procedures.
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For intravenous (I.V.) catheters, injuries may occur when
hospital workers accident1y>impale themselves on an I.V. catheter
stylet aft;r it has been removed fromra péiient’s I.V. catheter.
Currently, the devices have no means for safely Eesheathing the
stylet and they are among'the items commonly causing needle stick
injuries in hospitals..

Another problem associated with the prior art is that of
blood backflow following removal of the stylet and before
attachment of the catheter to the I.V. tubing. In a conventional
system,'fhe cafheter is arflexible plastic tube which must be
introduced into the patient’s vein. A hollow steel stylet runs
the length of the catheter to render it rigid. The stylet has a
sharp point whichrprotrudes frog the Aistal end of the catheter
and enables it to pierce fhe skin and vein. After introduction
of the cathetefw;;to the vein,rthe stylet is withdrawn, set
aside, and the I.V. tubing is then connected to the catheter.
Backflow of blood occurs when the stylet is removed and blood
inadvertently escapes from the catheter port. This is
inconvenient, messy, contaminates the environﬁent with patients’
bloed, and makes it necessary for the health care worker to set
aside the stylet and join the I.V. tubing to the cathefer port as

quickly as possible to stem the flow of blood.
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Summary of the Invention

Qur new design provides a means for retracting the steel
needle/stylet into a rigid housing as the stylet is removed from
the patient, thus precluding the possibility of the needle/stylet
making contaét with the hospital worker. ‘

Our design entirely precludes the backflow of blood because
the system remains closed and the stylet is retracted from the
catheter but is not withdfawn from the device.

The new design also provides an alternative to the winged
steel needle I.V. infusion set in which a steel needle is left in
the vein rather than a plastic catheter. The "winged" design is
easy to handle and preferred to the I.V. catheter under certain
circumstances, but the steel needle may act as an irritant to the
vein, requiring frequent removal-of the device. In our new
design, the indwelling portion of the device is flexible plastic
rather than rigid steel, and furthermore, the convenient winged
configuration can be retained for ease of handling.

Our intravenous catheter with retractable stylet provides a
way to safely withdraw the steel stylet from the catheter without
risk of needlestick injury and alsoc precludes the inconvenience
and environmental contamination of blood backflow when attaching
the I.V. line to the catheter port. The device involves a steel
needle bonded to standard clear plastic tubing to form a closed
system., The needle/tubing assembly 1is encased in (but not bonded

to) a closely fitting plastic cylinder slightly longer than the
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length of the needle. Bonded to the plastic cylinder aﬁd
protruding outward froﬁ it, is a plastic catheter. The steel
needle is lodged within the catheter to provide rigidity, and the
sharp beveled end protrudesrfrom the catheter tip. For use, ther
catheter/needle portion is inserted through the skin into the
vein. When proper placement is complete, the stylet can ge
retracted into the plastic cylinder by graéping the wing and
pulling back on the tubing. The cylinder holds to the
stylet/plastic tubing by fficfion. The stylet is prevented froﬁ
being pulled too far thréugh_the cylinder by & constriction at
the bottom end ofrthe cylinder; ahd prevented from moving out the
front of the cylinder by friction.r The stylet then lodges in the
cylinder for the duration of the use of the device. A rubber
gasket at the base of the plastic catheter hugs therstylet Just
beldw the beveled point fhus allowing the catheter, stylet, and
tubing to form a clpsed, continuous conduit allowing the infusion
of I.V. fluids/medications or the withdrawal of blood. The stylet
then remains encased in the plastic cylihder and when the device
is removed from the patient it is not exposed and can therefore
not cause an inadvertent puncture wound. Because it is not
necessary to withdrawithe stylet from the device, as in the
currently'employed device, the problem of backflow of blood
during cohnection of I.V. tubing is obviated. Furthermore,
because the steel stylet does not remain as an irritant in the
vein, the new device may be preferable to the current wingedr

steel needle I.V. infusion sets under certain circumstances.
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An intravenous needle with a sharpened distal end has a
proximal end fixed within a first enlarged end of an inner tube.
The elarged end of the inner tube is held tightly within a first
end of an outer tube by friction. The needle passes through a
constricted opening in the first end of the outer tube. The
second end of the inner tube passes through a constricted opening
in the second end of the outer fube. The needle i1s used b;
gripping soft plastic wings on the outer tube and removing a
needle cover from a nipple on the first end of the outer tube.

The needle is then inserted in the desired location and the outer
tube and a protruding end of the inner tube are taped in place.
Fluids are permitted to flow through the inner tube and needle.
When use is complete, the needle is removed from the vein, .the
protruding end of the inner tube is pulled outward, pulling the
first end of the inner tube and the needle into the outer tube.
The first end of the inner tube tightly wedges within the second
end of the outer tube, holding the needle totally within the
outer tube. TFinally, the retracted used needle assembly is
discarded, encased in the outer tube.

An intravenous administration system has a retractable safety
needle. A steel needle intravenous administration device provides
a way to safely resheath contaminated intravenous needles to reduce
the risk of accidental needlestick injuries to health care

personnel. The device uses a steel needle bonded to standard
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clear plastic tuBing to'form a closed system. The needle/tubing
assembly is encased in, but is not bonded to, a closely fitting
plasticrcyiinder slightly longer than the length of the needle.
The needle protrudes from one end of the cylinder. The cylindef
has two small wings at the sides for easyrmanipulation of” the
needle. A plastic tab is bonded to the tubing at a position
spaced from the cylinder. rAfter the intravenous device is
removed from the patient, the contaminated needle is retracted
into the plastiq'cylinder by grasping the wing and pulling
axially on the tab. The cylindér grips the plastic tubing by
friction which is sufficient to keep the needle from withdrawing
during insertion ofrthe device. The grip is overcome, allowing
the needle to be pulled into the cylinder, when appropriate force
is applied. The needle is prevented from being pulled too far
through the cylinder by a constriction at the second end of the
cylinderrand is prevented from moving Qut of the first end of the
cylinder by friction. The cylinder serves as a protective
barrier, protecting hospital personnel from hazardous
contaminated needles.

A disposable medical needle appératus comprises an outer tube
énd an innef tube mounted in a concentric friction fit.relation—
ship. An intravenous needle has a sharpened distal end and é
proximal ehd{ " The proximal end of the needle is tightly gripped

within a first end of the inner tube, and the needle extends
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outward therefrom through a first constricted opening in a first
end of the outer tube. A second end of the inner tube extends
outward through a second constriction in the second end of the
outer tube. First gripping means on the outer tube provides for
gripping the outer tube and second gripping means on the §econd end
of the inner tube provides for gripping the inner tube when sliding
the inner tube and needle axially in the outer tube. Connection
means on the second end of the inner tube connects the inner tube
to a fluid supply.

Preferably, the second constriction in the second end of the
outer tube comprises wedge shaped means opening toward the first
end of the outer tube for clamping the first end of the inner tube
when the second gripping means is pulled in an axial direction away
‘from the outer tube.

In a preferred embodiment, the first end of the inner tube
comprises an enlarged head for tightly gripping an_inner wall of
the outer tube and for preventing outward passage of the first end
of the inner tube beyond the second constriction at the second end
of the outer tube when the second gripping means pulls the inner
tube axially in the outer tube.

Preferably, the first gripping means comprises a soft plastic
wing extending outward from the outer tube, and the second gripping
means comprises a plastic tab extending outwardly from the second

end of the inner tube.
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Preferably, the first gripping means comprises soft plastic

wings extending oppositely from the outer tube, and the second

e

gripping means comprises piastic tabs extending oppositely from the
second end of the inner tube. | |

In a preferred embodimeht, a nipple extends axially on the
first end of the outer tube and a tubular plastic cover connected
to the nipple extends axially therefrom over the needle and
beyond the sharpened distal end of the needle for covering the
needle prior to use.

A preferred method of using intravenous needles comprises
holding an inner tuberfixed within an outer tube, extending a needle
- from a proximal end fixéd within a first end of the inner tube
through a'constricted opening in a first end of the outer tube,
gripping the outer fube énd push;ng a sharpened distal end of the
needle into the desired position, flowing fluids through the'inner
tube and the needle, discontinﬁing the flbw of fluids through the
inner tube and the needle, removing the needle from the vein,
protruding a second end of the innér tube through a constricted
opening in thé second end of the outer tube, gripping the second
end of the inner tube and pulling the first end of the inner tube
and.the needle axially within the outer tube, tightly engaging
the first end of the inner tube with the second end of the outer
tuﬂe and holding the needle within the outer tube.

These and other objects and features of the invention are
'apparent in the disclosure which includés the above and ongoing

specifications with the claims and the drawings.
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Brief Description of the Drawings

Figure 1 is an elevational view partly in section of the
intravenous needle assembly of the present invention.
Figure 2 is a view showing the gripping of the elements for

retracting the needle.

Figure 3 is a view partially cut away showing the retracted
needle in the protective cylinder. |

Figure 4 is a sectional view of a preferred intravenous
catheter with retractable stylet.

Figure & is the same view as Figure 4 with the stylet‘in a

retracted position.
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Detailed Description of the Drawings

Referring to Figure 1 a needle assembly of the present
invention is generally indicated by the numeral 1. A cylindér 10
has two ends 12 and 14 with restricted openings. The first end 14
has a projecting nipple 15 with a constriction 16 in a form of a
restricted akial opening. The inner cavity 18 of-the cylinder 10
slidingly receives inner tube 20 while gripping the enlarged first
end 22 of the inner tube.r The outer surface 24 of the enlarged end
22 is tighly gripped by the inner surface 26 at therfirst end of
cavity 18 to hold the unused needle in a protruded usable
condition. The second end of the cavity 18 is in a form of a
wedge—shaped constriction 28 which tightly grips the outer surfage
24 of the enlarged.end 22 of tube 20 when tube 20 is pulled rearward
or downward as shown in Figure 1. The gripping of the enlarged end
22 within the wedge 28 holds the needle 30 entirely within the
oﬁter tube 10 preventing accidental contact with the needle 30, its
shaft 32, or its sharpened distal end 34. The proximal end 36 of
the needle is tightly gripped within the first end 22 of the inner
tube 20. A protector tube 38 is held on the nipple 15 to prevent
accidental contact with the protruded needle 30 before the needle
is used.

The second end 40 of the inner tube 20 is provided with a
connector 42 for connection to an elongated flexible connector tube
44 which is provided on its distal end with a connector 46 for

connecting tube 44 to a supply tube connected to a fluid container.
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Cap 48 protects the connector 46 before it is used.

In use, one grips wings 50 and then removes the tubular cover
38 from the nipple 16. Gripping the wings 50, one slides the
needle into its desired position. After the needle has been used,
wings 50 and tabs 52 are gripped separately as shown in Figure 2,
and tabs 52 and tube 20 are pulled in an axial direction away from
wings 50, extending tube 20 from outer tube 10 and pulling needle
30 and sharpened distal end 34 into the outer tube as shown in
Figure 3. The enlarged first end 22 of the inner tube 20 is firmly
gripped by the inner wedge surface 28, preventing further relative
movement between needle 30 and the outer protective tube 10, as

shown in Figure 3.

Referring to Figures 4 and 5, an intravenous catheter is
shown in unretracted and retracted states. In the unretracted
state, which is the condition of the catheter prior to insertion
into a body, the stylet 100 has an end portion 102 that extends a
short length beyond an end of catheter 104. Catheter 104 is made
of flexible plastic material and is connected to a rigid plastic
housing 106. The connection of the catheter to the housing may
be by any suitable means including adhesive bonding.

A length of fluid conduit or tubing 108 is connected to a
proximal end of the stylet 100. The tubing 108 is flexible and
may have a diameter substantially the same as the stylet such
that when the metal stylet is inserted into the tubing, an

enlarged diameter portion 110 is created.
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The housing is provided with a restriction 112 at a proximal

end thereof and a seal 114 is providéd within the housing at a

distal end thereof. The'hdusing is also provided with grips 116

thch facilitate use of the catheter as will be described later.
The opposite end of the tubing 108 can be prbvided with an
adaptor 188 to facilitate the introduction of fluid ianto the
tubing.

Initially, ihe stylet punctures the body with the exposed
sharpened tip 102 so that the catheter 104 can be introduced into
" the body as wéll. After the initial puncfure,rthe stylet 100 is
withdrawn f;om the cétheter 104 by éulling the tubing 108.
Withdrawalrof the stylet is limited by an abutment of the joint

110 and the constriction 112, as shown in Figure 5. In the fully

withdrawﬁ position illustrated in Figure 5, a seal is created
-betwgen housing 106 and the étylef iOO such that fluid flows
between the catheter 104, the stylet 106 and the tubing 108 and
completely bypasses the housing 106. Affer'use, the catheter is
withdrawn from the body and the assembly can be diécarded with
the stylet encased in rigid plastic, thereby posing no danger of

accidental needléstick to persons handling the assembly.
While the invention has been d;scribed with reference to

specific embodiments, modifications and variations may be

constructed without departing frém the scope of the invention.

The scope of the invention is defined in the following claims.
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We claim:
1. An intravenous catheter with retractable stylet

comprising,

a stylet having a body-insertable distal end and a proxi-
mal end connected to a length of flexible plastic tubing,

a rigid plastic housing of length sufficient to encasé
the stylet in a retracted position,

a flexible plastic catheter, connected to a distal end of
the housing, of length sufficient to substantially cover and be
supported by the stylet in a non-retracted position,

sealing means, positioned within the distal end of the
housing, for sealing by engaging the stylet, and

abutment means, limiting travel of the stylet.

2. The device of claim 1 wherein the abutment means
comprises an increased diameter joint between the stylet and

the flexible plastic tubing.

3. The device of claim 2 wherein the joint abuts =a
constriction at the proximal end of the housing to prevent

rearward withdrawal of the stylet from the housing.

4. The device of claim 3 wherein the joint abuts the
sealing means at the distal end of the housing to prevent

forward movement of the stylet beyond the catheter.

5. The device of claim 1 wherein the sealing means
comprises an elastomeric seal tightly fitted in the housing

and having a bore slideably receiving the stylet.
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6. The device of claim 1 further comprising grip means

cbnnected to the housing for gripping the housing and pulling

the tubing.

7. A method of uéing an intravenous catheter comprising,

inserting a stylet into a body, wherein the stylet sub—
ports a flexible catheter and is connected to fluid conduit,

withdfawing the stylet into a rigid housing connected to
the catheter by pulling the fluid conduit, and

sealing a fluid flowrpath comprising the catheter, the
stylet and thé fluid conduit with sealing means disposed in a

distal end portion. of the rigid housing.

8. The method of claim 8 further comprising,
withdrawing the catheter from the body and discarding the

catheter with the stylet encasedrin the housing.

8. Disposable medical needle apparatus comprising an
outer tube and an inner tube mounted iﬁ a concentric friction
fit relationship, an'intravenousrneedle having a sharpened
distal end and a proximal end, the proximal end of the needle
being tightly gripped within a first end of the inner tube, and
the needle extending outward therefrom through a first
constricted opening in a first end of the outer tube, a second
"end of the inner tube extending outward through a second
constriction in the second end of the outer tube, first
gripping means on the outer tube for gripping the outer tube
and second gripping means on the second end of the inner tube

for gripping the inner tube whereby the inner tube may be slid
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within the outer tube, and connection means on the second end

of the inner tube for connecting the inner tube to a fluid

supply.

10. The apparatus of claim 8 wherein the second
constriction in the second end of the outer tube comprises:
wedge shaped means opening toward the first end of the outer
tube for clamping the first end of the inner tube when the
second gripping means is pulled in an axial direction away from

the outer tube.

11.- The apparatus of claim 9 wherein the first end of the
inner tube comprises an enlarged head for tightly gripping an
inner wall of the outer tube and for preventing outward passage
of the first end of the inner tube -beyond the second constric-
tion at the second end of the outer tube when the second

gripping means pulls the inner tube axially in the outer tube.

12. The apparatus of claim 9 wherein the first gripping
means comprises a soft plastic wing extending outward from the
outer tube and wherein the second gripping means comprises a
plastic tab extending outwardly from the second end of the

inner tube.

13. The apparatus of claim 9 wherein the first gripping
means comprises soft plastic wings extending oppositely from
the outer tube and wherein the second gripping means comprises
plastic tabs extending opposifely from the second end of the

inner tube.
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14. The apparatus of claim 8 further comprising a nipple
extending axially on the first end of the outer tube and a
~tubular plastic cover conngcted to the nipplerand extending
axially therefrom over the needle and beyond the sharpened

distal end of the needle for covering the needle prior to use.

15. The method of using intravenous needles comprising
holding an inner tube fixed within an outer tube, extending a
needle from & proximal end fixed within a first end of the
inner tube through a consfricted opening in a first end of the
outer tube, gripping the outer tube and pushing the needle into
the desired position, flowing fluids throughrthe inner tube and
the needle, discontinuing the flow of fluids through the inner
tube and the needle, removing the needle from the vein,
'grotruding a second end of the inner tube through a constricted
opening in the second end of the outer tube, gripping the
second end of the inner tube and pulling the first end of the
inner tube and the needle axially within the outer tube,

tightly engaging the first end of the inner tube with the

second end of the outer tube and holding the needle within the

outer tube.

16. The method of using medical needles comprising
holding a needle fixed within an outer cylinder extending a
needle from é proximal end fixed within a needle connector at a
first end of an inner tubular member through a constricted
opening in a first end of ﬁhe outer cylinder, gripping the
outer cylinder and pushing the needle into the desired

position, flowing fluids through therinner tubular member and
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the needle, discontinuing the flow of fluids through the inner
tubular connection and the needle, removing the needle from the
vein, protruding a second end of the inner tubular member
through a constriction near the second end of the outer tube,
gripping the second end of the inner tubular member and

pulling the first end of the inner tubular member and the
needle axially within the outer cylinder, stopping the needle
connector with the second constriction and holding the needle

within the outer cylinder.

17. Disposable medical needle apparatus comprising an
outer cylinder and an inner tubular element mounted in a
concentric relationship, a needle having a sharpened distal
end, a needle connector means f;r connecting the needle to a
first end of the inner tubular élement and the needle extending
outward from the needle connector through a first constricted.
opening in a first end of the outer cylinder, a second end of
the inner tubular element extending outward through a second
constriction in the outer cylinder whereby the inner tubular
element may be slid axially within the outer cylinder, =
radially extended means on the needle connector for preventing
passage of the radially extended means past the second con-

striction.

18. The apparatus of claim 17 wherein the second
constriction comprises wedge shaped means opening toward the

first end of the outer cylinder for clamping the needle
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connector when the inner tubular element is pulled in an axial

direction.

19. The apparatus of claim 17 wherein the needle
connector comprises an enlarged head for tightly gripping an
inner wall of the outer cylinder and for preventing outward

passage of the connector beyond the second constriction.

26. The apparatus of claim 17 further comprising means on
an internal surface of the outer cylinder tightly engaging the
first endrof the iﬂner tubular element in the outer cylinder
and holding the needle within the outer cylinder after the
needle has been used and after the inner tubular element is

slid axially within the outer cylinder.

21. The apparatus of claim 10 further comprising means on
an inner surface of the outer tube for tightly engaging the
first end of the inner tube and holding the needle within the

outer tube after the inner tube is slid within the outer tube.
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