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This invention relates to a parenteral tubing set‘and a 
method for preparing the same and, more particularly, 
to a set provided with means adapted to indicate the 
absence of leaks therein. . 
The parenteral tubing sets to which our invention is 

applicable have essentially two uses. One use involves 
the conveying of ?uids suitable for injection into the 
human body from an outside source. The second’use 
involves the removal of parenteral ?uids from the body 
for collection or other disposal. An obvious example of 
the second use is the collection of blood. The apparatus 
employed for these uses includes essentially a length of 
?exible tubing, the ends of which are provided with 
?ttings, such as needles, suitable for introduction into 
the body and to the source or collection container, as 
the case may be. In some instances, the end ?ttings are 

’ plastic adapters constructed to be inserted into the hubs 
of hypodermic needles. 

Since the above described apparatus must be used in 
a sterile condition, it has been the practice for manufac 
turers to vsterilize the sets at the time of manufacture and 
attempt to maintain the sets in such sterile condition 
until the time of use. ‘Sterilization is often achieved by 
subjecting the assembled set to a temperature of about 
250° F. Contamination subsequent to sterilization was 
attempted to be avoided by provisionof protector sleeves 
over the end ?ttings thereby insulating the interior of the 
vtubing and ?ttings as well as the ensleeved exterior of 
the ?ttings from contact with unsterile objects and media. 
Not only must a parenteral tubing-set be sterile'but it 

Should an opening exist in 
the wall of the ?exible tubing it might permit the entry 
of contaminating bacteria and the like. More impor 
tantly, however, such a leak might aspirate air into the 
set which in turn would deliver the air into the body of 
the patient. Therefore, each setis tested for leaks before 
use. 

A common method vof testing currently employed is to 
provide one of the aforementioned protector sleeves with 
an unsealed end, plugging the opening formed thereby 
with cotton to minimize the entry of bacteria. A valve 
and gage-equipped air pressure line is attached to the 
open end of the protector sleeve and the interior‘of the 
‘set is pressurized with air from about 6 psi. to 15 psi. 
Failure of the set to maintain the pressure aft‘erclosure 
of the valve indicates the presence of leaks .or poor con 
nection of the various elements of the set. In the in 
stance of some sets where even minute leaks are objection 
able, i.e., small bore sets for children denominated pedi 
atric sets, the set is submerged in water after being in 
ternally pressurized. _ 

" It was thought that the open-ended protector also serves 
another purpose in that it permits air exit and entry dur 
ing heat sterilization. Heat sterilization is ordinarily 
achieved in an autoclave wherein the steam’ temperature 
reaches about 250° F. During portions of the steriliza 
tion cycle the pressure .insideatheset is :greater than that 
in the autoclave, which pressure, if unrelieved, it was 
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believed would rupture the sch-hence the apparent .need 
for a vented protector. I 

We have found however ‘that the above described think 
ing about rupture of a closed set has no basis in fact. 
To the contrary, we have ascertained vthat the ?exible 
tubing in a closed set expands slightly to equalize the 
pressure differential existing when the set is being steri 
lized. Upon subsequent cooling, the expanded tubing 
does not contract, so that upon removal from the sterilizer 
a slightly sub-atmosphericlpressure exists in the closed set. 

In our invention 'we have utilizedthis discovery to 
provide a structure that eliminates the previously em 
ployed cumbersome andcostly testing procedure. Our 
invention involves the provision of a closed-ended protec 
tor in place of the normally provided vent-type protector, 
the closed~endedprotector being of such character as to 
collapse to equalize the internal and external pressures, 
and at the same time to provide va visual indication of 
the reduced pressure conditionwithinthe set and ‘thereby 
its integrity. . 

Our invention will be described in conjunction with the 
accompanying drawing in which Fig. l_is an elevational 
view depicting a conventional parenteral administration 
apparatus such as would utilize the tubing set of our 
invention; vFig. 2 is an enlarged, cross-sectional view of 
one end of the tubing set shown in Fig. 1 but before ‘the 
protector has been removed; Fig. 3 is an enlarged, cross 
sectional view similar to Fig. 2 butshowing our invention 
as applied to a modi?ed form of parenteral tubing set. 

Referring now to the drawing and, in particular, ‘Fig. 1, 
thenurneral l0 designates a parenteral solution container 
mounted in a mouth downward condition by means of 
suspending bail 11 from a suitable stand (not shown). 
Liquid from container 10 is permitted to ?ow through 
parenteral tubing set generally designated 12 into a 
human recipient (also not shown). 

Parenteral tubing set 12 as depicted in Fig. 1 is seen to 
be composed of two interconnected conduit elements, a 
drip meter set generally designated 13 and a small bore 
tubing set, generally designated 14. Set 14 as shown has 
particular application in pediatric parenteral therapy ‘as 
where the needle 15 is inserted into an infant’s scalp vein. 
.In Fig. 1, set 13 is seen to include a conventional drip 

meter 16 inserted through a stopper (not shown) of 
container 10 so vas‘to establish an outlet conduit for the 
parenteral ?uid contained in container 10. Mountedon 
the outlet portionof drip meter_16 is a length of ?exible 
‘tubing 17 ' terminatingiin :aLuer adapter 18 inserted into 
tubing 17. 
,Set14 also includes a length of ?exible tubing, desig 

nated 19k, ‘itheends of which are also provided with Luer 
adapters, one of ‘which, designated numeral 20 is'reverse 
lyrnounted to accommodate engagement with adapter’ 18 
of set "13. ‘The adapter provided at the opposite or dis 
charge end of set 14 isdesignatedll and has needle 15 
.removablymounted thereon. The manner of coaxially 
attaching adapters 2t} and 21 totubing 19:0f; set 14 will 
be explainedby I‘Cf€r6l1CeftO'.Fig-.2. = : 

Referring nowv to‘Fig. 2,"a speci?c-:embodiment of our 
invention is shown in enlarged cross-sectional view. 'As 
indicated above, the ?exible tubing 19- of set ‘14is con 
nected toadapter means designated 21. »In therembodi 
ment shown-in Fig. 2, this connection is'achieved‘ through 
the use of an intermediate sleeve 22 heat sealed to tubing 
'19 according to the teaching of Patent'No. 2,702,036. 
‘Sleeve 22 is ensleeved over .plastic adapterv 21 which is 
substantially more rigid than either tubing '19 or .22. 
As pointed out above adapterllispmvided With a Slight 
taper (conventionally .a .Luertaper). .at its .unconnected 
end as at 23so as to ?t .intoiaiconventional'hypodermic 
needle 15. 
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Mounted over the unconnected end of adapter 21 is 

protector 24. Protector 24 is of a substantially larger 
diameter and smaller wall thickness than tubing 19. The 
unensleeved end‘ of protector 24 is closed against air in 
gress‘ or egress as by heat sealing at 25. 
A similar end connection and protector can be provided 

‘at the other end of tubing 19 (not shown in Fig. 2) or 
the other end may be provided with various types of 
puncturing devices known to the art. Such other punc 
turingdevices may take the form of the hypodermic 
needle shown in Fig. 3 wherein like numerals are used 
to denote like parts except for the addition of a prime. 
In Fig. 3 tubing 19' is connected to needle 15’ by en 
sleeving tubing 19' over the hub of needle 15' and secur 
ing the connection so achieved by collar 26'. Also 
mounted over the hub portion of hypodermic needle 15' 

of is rigid protector 27'. Such a protector is generally 
required to prevent inadvertent puncture of a softer 
protector prior to actual use of the set. Ensleeved over 
rigid protector 27’ is resilient protector 24’, substantially 
similar to that shown in Fig. 2. 

In the method of preparing the set of our invention, 
a length of ?exible tubing 19 is secured into a larger 
diameter sleeve 22 by means of a four-way heat seal. 
Adapter 21 is then inserted into sleeve 22 and protector 
23, which has been previously provided with heat seal 25, 
is ensleeved over adapter 21. 
When the other end of tubing 19 has been provided 

with a similar structure (as for example the reversely 
mounted Luer adapter shown in Fig. l) or otherwise 
closed against entrance of air, the assembly is introduced 
into an autoclave where the set is subjected to a tempera 
ture in the range of 230-250” F. for a sufficient time to 
bring the set and its contained air to that temperature. 
During the heating-up period in the sterilizer, it appears 
that the pressure external to the set is less than the in 
ternal pressure so that a portion of the air within the set 
tends to expand. The same phenomenon apparently takes 
place during the cooling portion of the sterilization cycle. 
Upon removal of the set from the autoclave, the walls 

of protector are found to be collapsed as at 28 or 28'. 
The drawing together of the opposite wall portionspro 
duces a ‘distinctive shading or opaqueness when the set is 
held up to light—thereby providing a ready means for 
checking its integrity. By constructing protector 24 of 
a translucent or transparent plastic material, the above 
mentioned opacity is readily achieved. 

It is felt that the wall portions of protector 24 collapse 
in preference to those of tubing 19 because of the differ 
ence in dimensions, i.e., bore and wall thickness. Tubing 
19 is so sized as to be substantially not collapsible by 
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the application of atmospheric pressure when the internal 1 
pressure is less than atmospheric. An example of a set 
produced in accordance with the teaching of our inven 
tion includes an 18” length of ?exible tubing 19 con 
structed of polyvinyl chloride having an- internal diam 
eter of .054" and a wall thickness of .018". Protector 
24 has an unsupported length of approximately %", an 
overall length of 2%”, an internal diameter of 0.180” 
and a wall thickness of .022". 
When the dimensions of tubing 19 are increased to 

.140" internal diameter and .035" wall thickness the 
phenomenon described above is not achieved. 
We have found that the collapse of protector 24 

achieved by the foregoing procedure is temporary since 
the plastic tubing used is slightly permeable to air. Thus 
the visual indication achieved may disappear in about 24 
hours if the degree of vacuum within the set is small. 
Notwithstanding the possible shortness of duration of 
the visual indication, which, however, is adequate for 
checking, it is important to note that the closed set pro 
duced in accordance with the teaching of our invention 
is superior to conventionally produced sets having a 
protector with a cotton plugged open end. The resist 
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ance o?ered by a closed protector to the entrance of 
bacteria and other contaminating elements is de?nitely 
superior to that otfered by cotton. 
The foregoing detailed description has been given for 

clearness of understanding only and no unnecessary limi 
tations should be inferred therefrom. 
We claim: 
1. A parenteral tubing set comprising a length of ?exi 

ble tubing, puncture means affixed to at least one end 
thereof, said tubing being closed at a point spaced from 
said puncture means, resilient protector tubing means 
removably mounted on said puncture means and closing 
the same, the said protector tubing means being so ar 
ranged and constructed as to cause a portion of said 
‘protector tubing means to collapse after the said set has 
been subjected to heat sterilization, whereby a visual 
indication of the integrity of the set is achieved. 

2. A parenteral tubing set comprising a length of ?exi 
ble tubing, puncture means affixed to at least one end 
thereof, the other end of said tubing being closed against 
rapid entrance of air whenever the pressure within the set 
is less than that external to the set, resilient protector 
tubing means removably mounted on said puncture means 
closing the same against rapid entrance of air whenever 
the pressure within the set is less than that external to the 
set, the said protector tubing means being of such a wall 
thickness and diameter in comparison to the wall thick 
ness and diameter of said resilient tubing so as to cause 
a portion of said protector tubing means to preferentially 
collapse after the said set has been subjected to heat steri 
lization. 

3. A parenteral tubing set comprising a length of ?exi 
ble tubing, puncture means affixed to at least one end 
thereof, the other end of said tubing being provided with 
removable closure means closing the same, a resilient, 
translucent thermoplastic tube removably mounted on 
said puncture means, said protector tube being closed at 
its unmounted end by a single heat seal, the closed end 
of said protector tube being spaced from the unattached 
end of said puncture means, said protector tube being so 
dimensioned as contrasted to said ?exible tubing as to 
cause opposite wall portions of said protector tube to draw 
together ‘to produce an observable shading after the said 
set has been subjected to heat sterilization. 

4. A method ‘of producing a heat-sterilized, non-leak 
ing-parenteral tubing set comprising: closing one end of 
a length of ?exible tubing with a removable closure, 
inserting into the other end of said ?exible tubing :1 

‘non-collapsible tubular element, removably ensleeving 
said tubular element with a ?exible, resilient, translucent 
closed'ended protector, said protector being so dimen-i 
sioned with respect to said ?exible tubing as to preferen 
tially collapse when the pressure inside the set is less 
than that external to the set, heat sterilizing the set so 
achieved, cooling the said set, whereby a portion of said 
protector is collapsed to provide an' indication of the 
non-leaking character of said set, and thereafter visually 
examining said protector. 

5. The method of claim 4 in which the examination 
is performed within a short time after cooling and within 
about twenty-four hours after cooling. 

6. A method of detecting air leaks in parenteral tub 
ing equipment comprising the steps of releasably closing 
both ends of a length of ?exible tubing, one of said ends 
being equipped with a closure member constructed of a 
?exible, resilient, translucent material, said closure mem 
ber being so constructed and arranged with respect to 
said tubing as to preferentially collapse when the pressure 
inside of the closed set is less than that external to the 
set to provide ‘a perceptible shading in said closure mem 
ber, heat sterilizing the set, cooling the set and thereafter 
visually examining the, said closure member to ascertain 
the presence of a shaded portion. 
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