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(57) - ABSTRACT 

This invention provides a U-shaped intravenous nee 
dle structure including a rigid hollow needle, a curved 
rigid tube portion connected thereto and connecting 
means for connection to a source of intravenous fluid. 
The U-shaped member permits the use of a direct, 
flexible tubing between the structure and the intrave 
nous source, or bottle, thus reducing the danger of in 
advertent lateral movement of the needle relative to 
the body. 

8 Claims, 8 Drawing Figures 
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, 1. 

U-SHAPED INTRAVENOUS NEEDLESTRUCTURE 

Venous infusion is a conventional medical procedure 
wherein blood, medications or other desirable fluids, 
including nutriments, can be fed directly into the blood 
system of the patient being treated. It is extremely im 
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portant that the infusion needle be held firmly and 
safely at a venipuncture site in the patient's body, e.g. 
usually through the patient's arm, or other extremity. 
Conventional intravenous infusion procedures gener 

ally comprise performing a venipuncture in a patient's, 
e.g., arm, utilizing a hollow needle to which an infusion 
tubing is attached. Commonly, the tubing attached to 
the needle must be flexed 180 to the direction of the 
I.V. bottle which is usually near the shoulder or head 
of the patient. 
Once the puncture has been made and the needle in 

serted within the vein, it is extremely important to pre 
vent inadvertent lateral movement of the needle rela 
tive to the body portion, e.g., arm, when the patient 
moves or even merely flexes the muscles in the immedi 
ate vicinity of the needle. Lateral movement of the nee 
dle relative to the body can cause the flesh to tear 
around the puncture site, causing irritation of the punc 
ture site and increasing the susceptibility to phlebitis. 
Further, lateral movement of the needle can result in 
the withdrawal of the sharpened end of the needle from 
the vein, inadvertently, which can cause a potentially 
dangerous, hematoma, or leakage of blood from the 
venipuncture site. 
One common method of avoiding the dangers of lat 

eral movement has been to form a reverse loop in the 
flexible infusion tube at a point immediately adjacent 
the venipuncture site and to tape the loop to the skin 
of the patient, as with an adhesive tape. It has further 
been found, moreover, that merely forming the loop is 
not sufficient and it is generally necessary to further im 
mobilize the body portion, especially an arm, by strap 
ping the arm onto a rigid board or other straight mem 
ber. Further, when taping the infusion tube to the arm, 
the infusion tube quite often has a tendency to work 
free with movement of the arm. 
The art has been concerned about these matters and 

various attempts have been made to solve the problem. 
For example, Santomieri, in U.S. Pat. No. 3,630, 195, 
describes an apparatus for adhesively holding a looped 
infusion tube adjacent a venipuncture site. The appara 
tus comprises a generally flat body member formed of 
a resilient plastic material and having recesses formed 
in opposing side edges which are so contoured as to 
snugly receive portions of the periphery of the looped 
infusion tube at two ends of the loop. Although such a 
device does in part avoid the problem, the medical 
worker is still left with a flexible tube which can readily 
move in relation to the holding apparatus or, alterna 
tively, if the apparatus were to hold the loop exces 
sively tightly, the infusion tube would be pinched, thus 
resulting in a decrease of internal cross-section or per 
haps complete closing off of the tube to the infusing liq 
uid. 
The danger of the sharp needle inserted in the vein 

of the patient is of course avoided when using a flexible 
catheter in place of the needle as the permanent infu 
sion apparatus. Such devices are shown, for example, 
in U.S. Pat. Nos. 3,753,432, 3,225,762. The use of such 
catheters, however, in lieu of the rigid needle, although 
safer, does result in a loss of the versatility available 
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when a needle is retained as part of the intravenous in 
fusion system. Accordingly, a system whereby the nee 
dle can be utilized, but is rendered substantially safe, is 
extremely valuable to the medical practitioners. 

In accordance with the present invention, a curved, 
rigid, intravenous needle structure is provided, which 
can be readily connected to conventional infusion ap 

... paratus but which results in a needle which is not prone 
to lateral movements relative to the body member of a 

O 

15 

20 

25 

30 

35 

patient and which does not require the use of a rigid 
board member to restrain the patient's body member, 
e.g. arm, from movement, during the period of the in 
travenous infusion. The rigid intravenous needle struc 
ture of this invention includes an integral U-shaped 
needle which can be directly connected to an infusion 
tube, which is in turn connected to a source, e.g. a bot 
tle, of infusible liquid. Alternatively, the rigid intrave 
nous needle structure of the present invention com 
prises a nonintegral construction comprising a substan 
tially straight needle element connected to a curved 
rigid tube member comprising a connector means de 
signed and adapted to be contacted to the infusion type 
apparatus. 
The further advantages of the present invention 

should become apparent from reference to the here 
with enclosed drawings and the following detailed de 
scription of specific embodiments thereof. The below 
described embodiments are intended to be merely ex 
emplary of the scope of the claimed invention and are 
not inclusive thereof. Obvious and equivalent modifica 
tions of the following embodiments are intended to be 
encompassed and disclosed by the present description. 
FIG. 1 is a view in perspective showing the intrave 

nous needle of FIG. 2 and the manner in which the nee 
dles of this invention can be utilized on the body of the 
patient; 
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FIG. 2 is an elevational view in perspective showing 
a needle constructed in accordance with this invention 
and the manner in which it is attached to the tubing; 
FIG. 3 is a view similar to FIG. 2, but showing an al 

ternate embodiment wherein the needle is straight, but 
is connected to a curved adapter or connecting ele 
ment; 
FIG. 4 is a longitudinal view in perspective showing 

yet another alternate embodiment of the invention 
comprising a straight intravenous needle in combina 
tion with a housing. 
FIG. 5 is a longitudinal view in perspective showing 

another alternate embodiment of the invention wherein 
a straight needle is utilized in combination with a hous 
ing having an intersecting passageway therein. 

FIG. 6 is a longitudinal view in perspective of an em 
bodiment alternate to the embodiment of FIG. 4 
wherein an alternate type of connection is provided for 
the needle at one end of the curved passageway in the 
housing member. 
FIG. 7 is a view in perspective of yet another embodi 

ment wherein a straight needle is used in combination 
with a housing member having intravenous tubing em 
bedded or sandwiched therein. 
FIG. 8 is a cross-sectional view through a vein follow 

ing the insertion of the pointed rigid portion of the nee 
dle construction of the present invention through the 
flesh of the patient and into a vein. 
Reference is initially made to FIG. which shows an 

overall stylized view of a standard intravenous infusion 
apparatus attached to the arm of the patient. As shown, 
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the intravenous solution reservior, the bottle 10 is lo 
cated above the level of the arm and generally behind 
the arm, i.e. generally over the shoulder of the patient, 
not shown. An infusion tube 12 extends from the bottle 
10 and is in fluid flow connection therewith. The tube 
12 is then conventionally connected to the intravenous 
needle which is inserted into the body of the patient. In 
the embodiment of the invention shown in FIG. 1, infu 
sion tube 12 is connected to the curved needle in ac 
cordance with the present invention, indicated gener 
ally by the numeral 14 and shown in greater detail in 
FIG. 2. The tube 12 is connected to the integral needle 
14 by a standard universal intravenous tubing coupling 
comprising the converging tubing member 15 and the 
hub 16 in rigid connection with the curved, rigid needle 
portion 18. As clearly shown from FIG. 1, the construc 
tion of the curved, rigid needle portion 18 permits the 
use of a straight, flexible tubing line 12, without need 
of reverse loops, and avoids the problem of movement 
of the needle relative to the arm of the patient. The 
center lines of the needle 18 and of hub 16 are opti 
mally in the same plane and the angle formed therebe 
tween should be from about 150 to about 180. 
As is shown in the drawing of FIG. 1, the curved nee 

dle structure 14 is held onto the arm of the patient 
merely by a flexible adhesive strip 20 and there is no 
need for immobilizing the arm of the patient in any 
other manner. 
The intravenous needle structure of FIG. 3 comprises 

a two-part rigid construction. The rigid needle member 
22 has a hub 24 in rigid connection therewith and is 
generally formed integrally therewith. Attached to this 
rigid needle member is a rigid, curved tube member 26 
in fluid-tight connection with the hub 24 of needle 22 
at one end and comprising a hub 28 at its other end, de 
signed and adapted to fit a standard universal I.V. cou 
pling as shown in FIG. 2. The rigid tube 26 can be 
formed of a rigid, transparent or opaque plastic or 
other rigid material such as metal or hard rubber. 
Again, the central line of curved tube 26 and of the 
rigid needle member 22 form a single plane and the 
angle between the central lines are preferably from 
about 50 to 180. It should of course be noted that 
when an angle of 180 is referred to, it means that the 
two central lines are parallel. 
A three-piece embodiment of the curved intravenous 

needle structure in accordance with the present inven 
tion, is shown in FIG. 4. In this embodiment, a rigid 
needle member 30, having a generally straight con 
struction, is attached via hub 32, formed integral there 
with, to the interior of a curved, tube member 34, 
formed integral with a flat housing 36. The second end 
of the curved tube 34 is connected to a standard uni 
versal I.V. hub portion 38 which can be connected to 
a conventional intravenous infusion tubing as shown in 
FIG. 2, for example. The housing 36 and integrally 
formed tubing 34 have the advantage of being readily 
moldable and providing a flat surface for direct attach 
ment to the hand or arm of the patient. The one side 
of the housing member 36 can have an adhesive mate 
rial applied thereto which can be directly adhered to 
the body of the patient. The device of FIG. 4 can, for 
example, be constructed to two substantially rigid flat 
sheets 36a, b of plastic or other rigid material, each 
having formed into its surface a generally U-sahped de 
pression in accordance with FIG. 4. The straight needle 
member 30 and hub 38 can then be placed within the 
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two ends of a U-shaped depression in one piece 36a, 
the second sheet applied thereover and the sandwich 
sealed together as by conventional heat sealing meth 
ods, when, in the preferred embodiment, the sheets 
36a, b are formed of a thermoplastic material. When 
formed of a thermosetting material, a conventional ad 
hesive material, such as a thermoplastic resin, can be 
utilized to seal the ends of the tube 34 onto needle 30 
and the hub 38. 
The individual sheets of the housing 36a, b, and the 

sandwich housing 36, can be flexible so as to bend 
around the horizontal and vertical axes A and B in and 
out of the plane of the sheet, but the relationship be 
tween needle 30 and hub 38 i.e. the angle formed be 
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tween the two members, will not be affected. Such a 
housing, which is flexible in two planes, is useful, for 
example, for affixing the needle in a scalp vein. 
FIG. 5 is another alternative embodiment, including 

a housing as shown in FIG. 4, but including a second 
intersecting passage way 40 molded into the housing 
members 42 substantially in line with the straight rigid 
needle member 44. The housing is again formed of two 
molded sheets 42a and 42b adhered together to form 
the tubes 40 and 46, to which are attached the needle 
44 and the hub portion 48 in the same manner as de 
scribed above for FIG. 4. 

In the example of FIG. 6, the housing is formed in 
substantially the same manner as in FIG. 4, however 
the needle comprises a conventional intravenous nee 
dle including a standard I.V. hub 50 and the straight 
needle portion 52. A coupling element comprising a 
converging tube 54 is adhered and placed into the par 
tially flexible housing 56 (again, formed of two adhered 
sheets 56a and 56b), the second end of the U-shaped 
tube 57 is connected to a standard I.V. hub 58 in the 
same manner as shown in FIGS. 4 and 5 above. 
Yet another embodiment of the partially flexible 

housing is shown in FIG. 7 where the I.V. tubing is em 
bedded between the housing sheets 60 and connected 
to a coupling member 62 to fit into the standard I.V. 
needle 64 including a straight needle portion 65 and a 
conventional hub 66. 

In all of the above embodiments, the tubing and plas 
tic housing can be formed of conventional rigid and 
flexible plastic materials including polyethylene, poly 
propylene and polyvinylchloride, as well as acrylic ma 
terials, where a rigid member is required. The needle 
referred to in each case can be a conventional intrave 
nous needle, generally formed of stainless steel. The 
stopper shown in the intersecting channel 40, in the 
housing of FIG. 5, can be removable or can be formed 
of rubber, or other self-sealing material, which can be 
punctured by, for example, a hypodermic needle, in 
order to inject or obtain samples of material from the 
vein into which the intravenous needle 44 is inserted, 
The above described and detailed embodiments of 

the invention, are presented for purposes of exemplify 
ing the invention. It will be appreciated, however, that 
many changes and modifications can be made to the 
embodiment shown above without departing from the 
essential spirit or characteristics of the invention, The 
scope of the invention is to be indicated by the ap 
pended claims rather than by the foregoing description, 
and all the changes which come within the meaning and 
range of equivalency of the claims are therefore to be 
embraced therein. 
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The embodiments of the invention which are claimed 
are as follows: 

1. A U-shaped intravenous needle structure compris 
1ng: 
a rigid, hollow, needle designed and adapted for per 
forming a venipuncture in a patient's extremity; 

a hollow, curved, rigid tube member having an open 
ing at each end of the curve, one end of the curve 
being in fluid connection with and firmly secured 
to the needle; and 

connecting means designed and adapted to be con 
nected to a source of intravenous fluid, the connec 
tion means being in fluid flow connection with and 
firmly secured to the second end of the curve; 

the center lines of the needle and the connecting 
means being in substantially the same plane and at 
an angle to each other of from about 150 to about 
180°. 

2. The structure of claim 1, comprising a unitary, in 
tegral, U-shaped structure. 

3. The structure of claim 1, comprising a nonintegral 
structure wherein the curved tube is formed as part of 
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6 
a flat housing including the tube therethrough. 

4. The structure of claim 3, wherein the housing com 
prises a pair of flat sheets, each sheet having formed 
therein a curved depression, the two sheets being sub 
stantially identical and adhered together so as to define 
a sealed curved tube having openings at the two ends 
of the curve. 

5. The structure of claim 4, wherein the individual 
sheets are formed of relatively flexible, polymeric plas 
tic material. 

6. The structure of claim 1, comprising a nonintegral 
structure wherein the curved tube is a separate rigid 
member in fluid tight connection with the needle and 
the connecting means. 

7. The structure of claim 1, comprising a nonintegral 
structure wherein the curved tube is formed integral 
with a standard connector means for intravenous tub 
ing at one end of the curved portion, the second end of 
the curve is in fluid-tight connection with the needle. 

8. The structure of claim 3, wherein the housing is 
formed of a synthetic, thermoplastic polymeric plastic. 
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