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57 ABSTRACT 

A medical infusion set for administering parenteral liquid into 
a patient's veins in which the set is in the form of a continuous 
flexible loop that is manually broken apart before venipunc 
ture at a frangible section (this section comprising an indica 
tion of the sterile integrity of the set to subsequent users), the 
set providing means for flushing air therefrom while maintain 
ing the set in a sterile condition by either running the liquid 
through the loop before effecting the venipuncture, or flush 
ing the air from the set by using the patient's blood flowing 
therethrough and before connection to the liquid being ad 
ministered; the set including means protecting either a con 
nector to the parenteral liquid or the needle against con 
tamination while air is flushed from the set; and the needle of 
the set including a pair of flexible plastic wings generally 
diametrically opposed and including manually interengagea 
ble portions comprising interengageable upstanding ribs 
manually interlockable when manually pinched together to 
form a dual purpose temporary handle in which the wings can 
be subsequently spread apart adjacent the venipuncture in the 
patient for securement to the patient to stabilize the implanted 
needle or cannula. 

11 Claims, 9 Drawing Figures 
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MEDICAL INFUSON SET 

This invention relates to a medical device, sometimes called 
a "small vein infusion set' or a "scalp vein infusion set". It is 
used to make a venipuncture into a patient's vein and to then 
administer parenteral solution, blood, etc. from a suspended 
bottle or plastic bag. These liquids are generally infused into 
an arm, hand, or scalp vein-the latter site frequently em 
ployed in infants, because it is one of the most highly 
developed veins in an infant. 

Infusion sets for administering medical liquids have been 
known for years. They include an intravenous needle con 
nected to one end of a flexible plastic tube. This tube is con 
nected by means of a spike or adapter at its other end to a 
medical liquid source. There is a sterility protector fitting over 
a sharpened end portion of the needle's cannula, and a 
separate sterility protector fitting over the spike or adapter at 
the tube's other end. These protectors are removed before 
connecting the set to the liquid source and the patient. 
These separate protectors on opposite ends of the infusion 

set made it cumbersome to perform a very vital procedure 
with the infusion set before administering the liquid. In in 
travenous infusion it is very important to flush out all the air 
from the system so the infused liquid will not push a hazardous 
air bubble or embolism into the patient's vein. If both protec 
tors ere removed, there was the problem of trying to simul 
taneously control both ends of the infusion set without con 
taminating them. If one of the protectors was removed, there 
was a problem of what to do with it while air was flushed out of 
the system. Also, a protector fitting over the sharpened end 
portion of the cannula could be removed, the needle con 
taminated, and then the protector replaced without any indi 
cation that the protector had been removed. 
With my invention I have overcome these problems with an 

infusion set having a unique structure providing two simple 
methods of flushing air from the set. The infusion set is in the 
form of a loop with the sharpened front end portion of the 
cannula and the adapter facing each other and temporarily 
joined together by a plastic protector sleeve. This protector 
sleeve is integrally connected at a frangible groove structure 
to a plastic hub molded onto the cannula. Once the protector 
sleeve is removed from the hub, the broken groove structure 
gives a visual indication that the set could have been con 
taminated and should not be used. For ease of handling, the 
hub has integral flexible wings that fold up and lock together 
with interfitting ribs to form a firm handle. 
The infusion set of this invention is very simple to use, par 

ticularly in the air flushing procedure just prior to liquid infu 
sion. In one method, the looped infusion set is broken apart at 
the frangible groove, thus exposing the cannula for venipunc 
ture and air is flushed out by filling the set with the patient's 
blood. In another method the loop is broken apart by remov 
ing an adapter on one end of a flexible tube from the protector 
sleeve and connecting the adapter to a liquid source to flush 
out air prior to venipuncture. 
My invention can be better understood with reference to 

the drawings in which: 
FIG. 1 is a top plan view of the looped infusion set and pro 

tector sleeve; 
FIG.2 is a perspective view of the set after venipuncture has 

been made in a patient's arm; 
FIG. 3 is a fragmentary top plan view of the set showing the 

protector sleeve in cross section; 
FIG. 4 is an enlarged fragmentary view taken along line 4 

4 of FIG.3; 
FIG. 5 is a fragmentary top plan view showing the protector 

sleeve remaining on the adapter after it has been broken at the 
frangible groove structure; 

FIG. 6 is a fragmentary top plan view with the protector 
sleeve remaining around the cannula after the adapter has 
been removed; 

FIG. 7 is an enlarged perspective view of the cannula, hub 
and wing portions of the infusion set; 

FIG. 8 is an enlarged front view of the wings folded up and 
interlocked by ribstructure to form a handle; and 
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2 
FIG. 9 is a cross sectional view taken along line 9-9 of FIG. 

8. 
Referring in detail to these drawings, the same numerals are 

used to indicate the same parts in the various views. 
Beginning with FIGS. 1 and 3, the infusion set of my inven 

tion has a metal cannula 1 with a passage extending between a 
sharpened front end 2 and a rear end 3. Spaced a distance be 
hind the sharpened end 2 is a thermoplastic hub 4 injection 
molded around the cannula and firmly bonded to its outer sur 
face. As an added precautionary feature of the hub and cannu 
la joint a metal collar 5 is swaged on the cannula's outer sur 
face near its rear end 3. This collar abuts a rear shoulder 6 of 
the hub and keeps the cannula from being pulled out of the 
hub even if the bond between the cannula and hub should be 
broken. 

Fitting over collar 5 and rear of the hub is an end portion of 
a flexible thermoplastic tube 7 which is bonded by cement, 
solvent sealing, or heat sealing to the hub. This flexible tube is 
formed into one or two loops with an opposite end portion 8 
facing the sharpened forward end of the cannula. In describing 
the opposite end portion of the flexible tube it is understood 
that this portion can include a hollow adapter 9 having a plug 
section 10, and handle section 11. This adapter is rigid and 
capable of connecting to a liquid source. 
The end portion of the flexible tube, i.e. adapter 9, as shown 

in FIG. 3, is temporarily joined with the cannula by a ther 
moplastic protector sleeve 13 that wedgingly receives the 
adapter 9. This protector sleeve is integrally molded with hub 
4 and joined to the hub by a circumferential frangible groove 
structure 14that has an internal diameter approximately equal 
to the cannula's outside diameter, which groove structure has 
a wall thickness of about 0.005 to 0.010 inch. Inside the pro 
tector sleeve are two longitudinal ribs 15 and 16, shown en 
larged in FIG. 4, and there are also two notches 17 and 18 at 
the end of the protector sleeve 13 fitting over the adapter. 
This structure provides a small tortuous path for sterilizing 
gases, such as ethylene oxide, to enter the internal areas of the 
looped infusion set; but protects the internal areas from con 
tamination by bacteria which might subsequently contact the 
exterior of the set. 

FIG. 1 shows the infusion set with two loops and a paper 
band 19 encircling its center portion including the protector 
sleeve 13 to hold the loops in an oval configuration. This is for 
easy handling and packaging. The paper loop does not extend 
over the flexible wings 20 and 21 so indicia on the wings show 
ing cannula size is clearly visible. For quick identification, the 
wings can also be color coded for cannula size if desired. In 
the example "21 TW" means there is a thin wall 21 gauge can 
nula inside the protector sleeve. In addition to having cannula 
size indicia, these flexible wings also have a unique locking 
structure which will be discussed in more detail later. 
The looped infusion set of FIG. 1 is supplied to the hospital 

in sterile condition inside a conventional package such as a 
plastic bag, peel open paper pouch, etc. When ready to infuse 
liquid into a patient, a nurse opens the package and takes out 
the infusion set and removes band 19. It is noted that after the 
band is removed the infusion set is still in a looped configura 
tion with cannula 1 and adapter 9 still inside protector sleeve 
13. The unbroken frangible groove structure 14 shows that the 
set has not been previously used. 
Next comes the critical procedure of flushing air from the 

system. With my infusion set the nurse can do this by either of 
two methods. In the first method, she opens up the loop by 
breaking the protector sleeve 13 at frangible groove 14. She 
does this by grasping ribs on the protector sleeve and the 
wings on the hub and twistingly rotating them relative to each 
other until they break apart as in FIG. 5. A venipuncture is 
made as in FIG. 2 with protector sleeve 13 still remaining on 
adapter 9. The broken groove structure 14 of the protector 
sleeve provides an exit port 22 large enough for flushing out 
air with little resistance as a patient's blood pressure causes his 
blood to fill the set. When the transparent flexible tube 7 is 
filled with blood, it can be pinched or clamped shut and pro 
tector sleeve 13 removed from the adapter after which it is 
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connected to a liquid source. The adapter might connect 
directly to a liquid filled bottle or to a connecting tube leading 
from it. 
A second method of flushing air from the system involves 

breaking apart the loop by removing adapter 9 from protector 
sleeve 13 illustrated in FIG. 6 with the protector sleeve 
remaining around the cannula 1. This opens up a chamber 23, 
substantially larger than the cannula, at one end of the protec 
tor sleeve. Now, the adapter is connected to a liquid source 
and liquid slowly drained into the set until it drips off the can 
nula's sharpened end 2 inside the protector sleeve 13 and is 
observed inside the enlarged chamber 23. Finally, the protec 
tor sleeve is broken off at the frangible groove, a venipuncture 
made, and infusion started. 

During the venipuncture step of the above procedure, the 
wings 20 and 21 are very helpful in providing a firm handle for 
gripping. Flexible wings have been used before to provide a 
large grasping surface, but there were problems with these 
wings. The wings were difficult to hold and when they slid 
against each other they caused the cannula to roll. Such can 
nula rolling could cause additional pain to the patient during 
venipuncture and also decreases control over the cannula 
bevel direction. As shown in FIG. 7, the beveled surface 24 of 
the sharpened cannula is directed upwardly. This orientation 
is preferred by many in making a venipuncture, because it 
causes less damage to the vein. 
Wings 20 and 21 of my infusion set have interlocking or in 

terengageable rib structures that give very good control over 
bevel orientation by keeping the wings from sliding against 
each other. Referring to FIG. 7, the wings are elongated and 
rectangular in shape and extend outwardly in their longitu 
dinal directions from opposite sides of hub 4. The top surface 
of each wing has a series of short upstanding ribs represented 
by 25, 26, and 27 that are approximately parallel to the cannu 
la. These ribs are formed into three rows that are approxi 
mately perpendicular to the cannula with the outer rows being 
offset from the middle row. Such structure causes the ribs to 
temporarily interlock when manually folded together to form 
a handle as in FIG. 8, and keeps them from sliding against 
each other in their longitudinal directions to roll the cannula. 
The wings are also kept from sliding against each other in their 
lateral directions by ends 28, 29, 30, and 31 of the ribs in the 
offset rows abutting each other as shown in FIG. 9. After a 
venipuncture has been made with the manually interengaged 
interlocking wings, they can be flattened again and taped to 
the patient as in FIG.2 to keep the cannula from moving in the 
We 

The preferred materials used in my improved infusion set 
are: a stainless steel cannula; a plasticized polyvinyl chloride 
flexible tube; an adapter of acrylonitrile-butadiene-styrene 
(ABS); and a one-piece injection molded part of plasticized 
polyvinyl chloride forming the hub, wings, and protector 
sleeve. This latter part greatly decreases the labor cost of as 
sembly and makes for an economical infusion set that is used 
only once and then discarded. 

In the foregoing description of my invention, I have used 
specific examples to describe my invention. However, persons 
skilled in the art will understand how to make certain modifi 
cations to these examples without departing from the spirit 
and scope of the invention. 

I claim: 
1. A medical infusion set comprising in combination: 
a cannula having a sharpened front end and a rear end; 
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a hub integrally connected to said cannula rearwardly of 65 
said sharpened frontend; 

a flexible tube having one end portion connected to the rear 
end of said cannula for communicating liquid to and from 
said cannula for removing air during cannula-administra 
tion and for forming at least one flexible loop when 
packaged; 
said flexible tube having the other end portion opposite 

that connected to the rear end of said cannula for 
securement adjacent the sharpened end of said cannula 
when packaged; 

70 

75 

4. 
a tubular adapter connected to the other end portion of 

said flexible tube; and 
a tubular protector sleeve removably, telescopically con 

nected to said tubular adapter and being substantially 
greater in cross section than said cannula, said protector 
sleeve projecting axially from said adapter and cir 
cumposed about said cannula, the terminal end of said 
sleeve circumposed about said cannula and said hub in 
tegral with said cannula being integrally connected by a 
manually frangible, thinned wall section whereby rupture 
thereof indicates sterile integrity of the infusion set, said 
medical infusion set including vent passage means for 
sterilizing the interior of said cannula, flexible tube and 
adapter. 

2. The combination as claimed in claim 1 in which said hub 
has handle means connected thereto and said protector sleeve 
is optionally removable from said adapter for flushing liquid 
therethrough to remove residual air while the sleeve is still 
connected to said hub and protects said cannula subsequent to 
manual rupture of the thinned wall section, or alternatively 
manually separable from said hub whereby the cannula can be 
immediately administered so that the patient's blood will flush 
residual air from the set prior to administration of a liquid to a 
patient through the set. 

3. The combination as set forth in claim 2 in which said han 
dle means includes normally generally diametrically opposed, 
flexible wings integral with the hub and foldable into jux 
taposed relation to form a temporary, radially extending han 
dle for facilitating administration of the cannula or rupture of 
said thinned wall section between said hub and protector 
sleeve, said wings being flexible for generally overlying the 
portion of a patient into which the cannula has been emplaced 
for securement to the patient and stabilizing the implanted 
cannula. 

4. The combination as claimed in claim 3 in which said 
wings included interlockable structural portions interengagea 
ble when adjacent surfaces of the wings are manually jux 
taposed for preventing relative movement therebetween when 
implanting the cannula or rupturing the protector sleeve and 
hub. 

5. The combination as set forth in claim 4 in which the shar 
pened end of said cannula comprises an angular bevel defining 
a thin transverse sharpened edge relative to the direction 
toward which said cannula extends, said wings extending 
generally diametrically from said hub substantially parallel to 
the transverse direction of said angular bevel whereby the for 
mation of the temporary radial handle orients the sharpened 
edge of the cannula in an optimum position for implantation. 

6. The combination as claimed in claim 1 in which said can 
nula includes a collar permanently secured in abutting relation 
to a rear end portion of said hub for preventing the cannula 
from being accidentally pulled out of the hub, said flexible 
tube being telescoped over said collar and said hub and being 
permanently secured thereto. 

7. The combination as claimed in claim 1 in which said flexi 
ble tube comprises at least one continuous loop portion inter 
nally sterilized, and a packaging band circumposed about said 
loop transversely to said loop for facilitating manipulation of 
the infusion set during administration. 

8. The combination as claimed in claim 1 in which said vent 
passage means comprises a tortuous sterilizing gas vent 
formed by cooperating portions between said protector sleeve 
and said adapter for internally sterilizing the infusion set while 
said set is formed as a continuous loop. 

9. For use in a medical infusion set, a cannula having a shar 
pened end; a hub integrally joined to the cannula in spaced 
relation from said sharpened end, said hub including diametri 
cally opposed wings integrally and flexibly connected thereto, 
said wings having a permanent set normally disposing them in 
generally coplanar relation for flexible engagement on a pa 
tient's body for securement thereto after the cannula has been 
implanted, said wings being pivotal about the hub on an axis 
substantially parallel to said needle for forming juxtaposed, 
radially extending portions forming a temporary radial handle 
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to assist in implanting the cannula in a patient, the improve 
ment wherein said wings include portions forming mechani 
cally interengageable portions for preventing relative move 
ment between the wings when the wings are manually jux 
taposed to form the temporary radial handle, said wings 
returning to generally diametrical opposed relation after no 
longer being manually juxtaposed; a flexible tube connected at 
one end to the cannula at the end opposite said sharpened 
end, said flexible tube including a tubular element at the end 
opposite that connected to said cannula; and a tubular protec 
tor sleeve having one end telescopically connected to said ele 
ment and including an extension receiving said cannula 
therein, the terminal end of said protector sleeve in said hub 
including a manually rupturable, frangible portion whereby 
said protector sleeve can be manually separated from the hub 
to expose said cannula. 

10. The structure as claimed in claim 9 including portions 
forming a tortuous vent passage communicating between the 
interior and exterior of said protector sleeve whereby the can 
nula, flexible tube and tubular element can be interiorally 
sterilized with a gaseous medium or the like and will so remain 
until the frangible portion is ruptured. 

11. A medical infusion set comprising: a metal cannula with 
a passage extending between a sharpened front end and a rear 
end; a thermoplastic hub injection molded around and form 
ing a firm joint with the cannula behind its sharpened end and 
presenting a rearwardly facing shoulder spaced forward of the 
cannula's rear end; a pair of flexible thermoplastic wings in 
tegrally molded with the hub and extending outwardly from 
opposite sides of the hub and adapted to be pinched together 
to form a handle; these wings having opposed faces with a se 
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6 
ries of upstanding ribs that are approximately parallel to the 
cannula and are formed in at least three rows approximately 
perpendicular to the cannula, the middle row of ribs being off 
set from the two adjoining rows of ribs, so the ribs can inter 
lock when pinched together to prevent sliding of the wings 
relative to each other in either their longitudinal or lateral 
directions; a separate metal safety collar permanently swaged 
to the cannula's outer surface adjacent its rear end; a flexible 
tube in the form of a loop with one end portion telescoped 
over the safety collar and bonded to the hub, so the safety col 
lar can abut the hub's shoulder to prevent the cannula from 
being pulled out of the hub in a forward direction even if the 
joint between the cannula and hub should loosen; a rigid hol 
low adapter connected to an opposite end portion of the flexi 
ble tube, with this adapter being of a substantially larger 
diameter than the cannula and positioned adjacent the shar 
pened front end of the cannula; a thermoplastic protector 
sleeve integrally molded with and joined at a frangible groove 
structure to the hub, the protector sleeve's end at the groove 
structure having an internal diameter approximately the same 
as the cannula's outer diameter, and the other end of the pro 
tector sleeve having a substantially larger opening wedgingly 
receiving the rigid adapter, there being a tortuous sterilizing 
gas vent between the protector sleeve and adapter for gas 
sterilizing internal surfaces of the infusion set while so con 
nected; and the protector sleeve being removable from one of 
the adapter or cannula portions fitting within it, so such por 
tion can connect to a liquid source to flush air out of the infu 
sion set through the protector sleeve still fitting over the other 
portion. 
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