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ABSTRACT 0F 'I‘HE DISCLOSURE 

A plastic catheter having a rubber tip secured to its 
distal end, a thin layer of rubber latex fused to and cover 
ing the portion of the plastic catheter adjacent its distal 
end, including the aforesaid tip, and an iniiatable rubber 
sac fused to said rubber latex layer, said plastic catheter 
further comprising a plastic funnel portion secured to 
the proximal end of the catheter, said funnel portion hav 
ing a drainage passage in alignment with the catheter 
drainage lumen and an inflating passage in communica 
tion with the inflating lumen of the catheter. 

The present invention relates generally to medical and 
surgical products and is more particularly concerned with 
catheters. 
A primary object of the instant invention is the provi 

sion of a novel catheter of the so-called urethral or reten 
tion type, and the method of manufacture thereof. 

Catheters of the urethral or retention type have been 
in use for many years and traditionally comprise a iiexible 
and resilient tubular body portion having elongated drain 
age and inflating lumens extending longitudinally there 
through. An opening is provided in the catheter wall ex 
tending into communication with the inilating lumen, and 
an inflatable sac or balloon is secured to the catheter in 
overlying relation with respect to the ‘inflating opening, 
whereupon introduction of ñuid pressure through the in 
flating lumen will cause the sac or balloon to distend. 
The distal end of the catheter is normally rounded and 
closed off, with the exception of a drainage eye provided 
at said distal end in the catheter wall in communication 
with the drainage lumen, said drainage eye being located 
distally of the aforesaid balloon or sac. At the proximal 
end of the catheter, funnel portions are provided in com 
munication with the inñating and drainage lumens, re 
spectively, the tubular body normally lbeing bifurcated ad 
jacent its proximal end whereupon the proximal ends of 
the inilating and drainage lumen extend angularly from 
each other. Catheters of this general type are illustrated in 
United States Patents Nos. 2,248,934 and 2,308,484. 

Catheters of the general type described supra have been 
conventionally made of rubber, the usual manufacturing 
technique involving a series of latex dips, much in the 
manner described in United States Patent No. 2,320,157, 
for example. Although rubber latex catheters of this type 
have proven to be quite satisfactory in operation and use, 
it has been found that certain advantages are achieved by 
making the body portion of the catheter of a clear plas 
tic material. More specifically, in urethral catheters con 
structed of rubber latex, it has been found that after a 
certain degree of usage, there is a build-up of calcium salts 
in the drainage lumen of the catheter, which build-up 
serves to reduce the drainage capacity of the catheter, and 
in extreme cases might even occlude the catheter so as to 
completely block off drainage. By constructing the catheter 
body portion of a nontraumatic, flexible and nontoxic 
plastic, the catheter will function substantially as effective 
ly as the conventional rubber latex catheter, but, at the 
same time, the plastic will resist the undesirable build-up 
of calcium salts mentioned above. In addition, where the 
catheter body portion is constructed of plastic, it is pos 
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sible to provide a larger diameter drainage lumen for a 
given outer diameter; and hence, without increasing the 
outer diameter of the catheter, by using plastic it is pos 
sible to provide a catheter having greater drainage capac 
ity in addition to being resistant to undesirable build-up 
of calcium salts such as would tend to decrease the drain 
age capacity of the catheter. Also, by making the body 
portion of the catheter of a clear, transparent plastic, 
added advantages are obtained in that the catheter can be 
visually inspected to insure that proper drainage is taking 
place, etc. 
On the other hand, even though it has been found de 

sirable to provide a urethral catheter having a plastic 
body portion, it has, at the same time, been found that 
plastic balloons or sacs do not function nearly as effec 
tively as the conventional rubber latex balloons or sacs. 
Specifically, plastic balloons or sacs do not have the re 
silience or elastic memory of rubber latex, and hence it 
has been found in practice that in operation and use rub 
ber latex balloons or sacs are much more eilicient and dur 
able than plastic balloons. 

It is therefore a primary object of the instant invention 
to provide a urethral catheter having a plastic body por 
tion in combination with a rubber latex balloon. 

It has also been found that where a plastic tip is fused 
or otherwise applied to the distal end of the plastic cathe 
ter, a relatively hard and heavy mass exists at said tip. 
On occasion, this relatively hard distal tip has been 
found to be a source of internal irritation to the patient, 
sometimes causing bladder spasms. 

It is therefore another object of this invention to pro 
vide a catheter having a plastic body, but having a distal 
tip on said body that is of a soft, resilient material, such as 
soft rubber, and that is of hollow configuration for added 
softness. 
Another important object of this invention is the pro 

vision of a novel and improved method of manufacturing 
a combination plastic and rubber catheter. 
Another object is the provision of a combination plas 

tic and rubber catheter, and a method »of making same, 
having novel and improved means forI associating and 
assemblying the inflating and drainage funnels with the 
catheter body` 

Other objects, features and advantages of the invention 
will become apparent as the description thereof proceeds 
when considered in connection with the accompanying 
illustrative drawings. 

In the drawings which illustrate the best mode pres 
ently contemplated for carrying out the instant invention: 
FIG. 1 is a front elevational View of a catheter con 

structed in accordance with the instant inevntion; 
FIG. 2 is an elevation section, on an enlarged scale, of 

the catheter shown in FIG. 1; 
FIG. 3 is an elevational view, partly in section, show 

ing the plastic tubing from which my catheter is made; 
FIG. 4 is an elevational view of the tubing shown in 

FIG. 3 after certain steps have been performed during 
the manufacture of my catheter; 

FIG. 5 ís an elevational view of the tubing after further 
steps have been performed; 
FIG. 6 is a sectional view of the funnel unit which 

forms a part of my invention; 
FIG. 7 is a perspective view of the balloon or sac per 

se which forms a part of my invention; 
FIG. ̀ 8 is a section taken on line 8-8 of FIG. 1; and 
FIG. 9 is a section taken on line 9--9 of FIG. 6. 
«Referring now to the drawings and more particularly 

to IFIGS. l and 2 thereof, there is shown generally at >10 
a catheter which is constructed in accordance with the 
instant invention. The catheter 10 comprises an elon 
gated body portion 12 having a drainage lumen 14 and 



3,460,540 
3 

an inflating lumen 16 extending longitudinally there 
through. The body portion 12 is constructed of any suit-v 
able nontraumatic7 ñexible and nontoxic plastic, such as 
polyvinyl chloride, and may be formed by an suitable 
manufacturing technique, although extruding is preferred. 
As will be seen most clearly in FIG. 3, the body portion 
12 is actually a length of tubing, cut to the desired length, 
and open at its opposite extremities. The distal end 18 
of body portion 12 is provided with a rounded hollow tip 
20 of soft rubber or the like that is secured to the adjacent 
extremity of body portion 12 by any suitable means such 
as cementing. As will be seen, the tip 2t) closes off the 
distal extremity of body portion 12, although an opening 
22 is provided in the wall of body portion 12 adjacent 
the distal extremity thereof. It will be understood that 
opening 22 is in communication with drainage lumen 14 
so as to permit introduction thereto of fluids to be 
drained, all in a manner well known in the art. 

Secured adjacent the distal end of body portion 12, by 
a technique hereinafter to be described in detail, is a 
rubber latex balloon or sac 24, it being noted that said 
balloon extends around body portion 12 and is in com 
munication with inllating lumen 16 by means of opening 
26 extending through the wall of the body portion. It will 
be understood that as fluid under pressure is forced 
through inñating lumen 16, it will be introduced into 
balloon 24 through opening 26, whereupon the balloon 
will be caused to distend to assume the broken-line posi 
tion shown in FIG. 2. Thus, when a patient is catheterized 
inñation of balloon 24 will retain the catheter within the 
patient, all in a manner well known in the art. 
As will be seen, and as will be understood, the opening 

22 is necessarily located distally of balloon 24. It will be 
further understood that the provision of the soft hollow 
rubber tip 20 at the distal end of the catheter comprises 
an important feature of the instant invention since it has 
been found that such a tip is nontraumatic in use Whereas 
a relatively hard plastic distal tip sometimes causes blad 
der spasms in the patient. 
At its proximal end 28, body portion 12 receives a 

funnel unit generally indicated at 30 (FIG. 6). The fun 
nel unit 30 is preferably molded of any suitable plastic, 
such as by injection molding, and comprises a main tubu 
lar portion 32 having a lower bore 34 adapted to snugly 
and slidably receive therein the upper end of body portion 
12. The unit 30 further comprises an integral, angularly 
extending funnel portion 36 having an inflating bore 38 
extending therethrough in‘to communication with bore 
34. As will be seen, the tubular portion 32 of funnel unit 
30 is provided with an upper bore 40 in alignment and 
communication with lower bore 34. 

In order that lumen 16 may properly function as an 
inflating lumen for distension of balloon 24, it is necessary 
that the upper extremity of lumen 16 be closed oiî, and 
this is done by any suitable means, such as by pressing 
therein a plug 42. Slightly below the plug 42 there is 
provided in the wall of body §12 an aperture 44 com 
municating with the upper end of lumen 16. Now, when 
the funnel unit 30 is slidably mounted on the upper or 
proximal end of body portion 12, it will be seen that bore 
40 is in communication with drainage lumen 14, while at 
the same time the unit 30` is aligned so that inflating bore 
38 is in alignment with the aperture 44 whereupon com 
munication is provided between bore 38` and lumen 16. 
It will thus be seen that with the funnel unit 30 flxedly 
secured to the proximal end of body portion 12, which 
securement may be effected by any suitable means, such 
as solvent fusing or the like, introduction of fluid under 
pressure through bore 38 will function to distend the 
balloon or sac 24, all in a well-known fashion. At the 
same time, the desired drainage through catheter 10 is 
provided via opening 22, lumen 14, and bore 40. 

Since the body portion 12 is constructed of a suitable 
plastic, such as polyvinyl chloride, and since the balloon 
or sac 24 is constructed of rubber latex, certain unusual 
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4 
manufacturing techniques and procedures are employed 
during the manufacture of the catheter 10, and hence the 
overall method of making catheter 10 will now be de 
scribed. The initial steps in to provide the body portion 12 
having the drainage lumen 14 and inflating lumen 16 ex 
tending longitudinally therethrough, as shown in FIG. 3. 
As hereinbefore described, the body portion ‘12 is con 
structed of a suitable plastic, such as polyvinyl chloride, 
and is preferably made by an extrusion process. The next 
step is to close olf the distal end 18 of body portion 12 
by applying thereto a rounded hollow tip 20 of soft rubber 
or the like. This may be done by any suitable means, such 
as by cementing the tip 20 to the extremity of the body 
portion 12. Since it is desired that the tip 20 be hollow 
for added softness, the tip may be most easily made by 
molding. - 

A suitable dipping form, such as metal rod 46, is then 
inserted into drainage lumen 14, and the distal portion of 
body 12 is then dipped into a suitable adhesive, such as a 
neoprene adhesive. The depth to which the body portion 
12 is dipped into this adhesive is not critical, although 
in practice approximately half the length of the body por 
tion 12 is preferably dipped. The body portion 12 is then 
removed from the adhesive dip and allowed to thoroughly 
dry, after which it is again dipped to approximately the 
same depth, this time in a rubber latex bath. The body 
portion is then removed and the latex is allowed to co 
agulate or cure, after which the same latex dip is again 
repeated. This results in an inner latex layer 48 being 
formed around the bottom half of the outer surface of 
body portion 12, including rubber tip 20. 
The eye 26 is now cut through the wall of body por 

tion 12 into communication with inñating lumen 16, and 
then a separate rubber latex sleeve 24a is slid upwardly 
over the body portion 12 until the eye 26 is substantially 
centered with respect thereto. It will be understood that 
the sleeve 24a makes a relatively snug resilient engage 
ment with body portion 12. At this point, the body por 
tion ‘12, with the sleeve 24a mounted thereon, is again 
dipped into a latex bath, removed, allowed to cure or 
coagulate, and then this dipping and curing step is again 
repeated. This results in the outer latex layer 50 being 
formed, it being understood that above and below the 
sleeve 24a the layers 48 and 50 actually fuse to form one 
laye-r 52. After the last latex dip and curing, the outer 
surface of body portion 12, and particularly the part 
thereof that has been subjected to the aforesaid latex 
dips, is oxidized, such as by chlorination, to eliminate 
any surface tackiness. The body portion 12 is then slid 
ably removed from form 46. 
At this point, the opening 22 is provided through body 

portion 12 into communication with drainage lumen 14, 
it being important that the opening 22 be located below 
or distally of balloon 24. 
The next step is to close olf the upper or proximal 

end of inñating lumen 16, and this may be done by any 
suitable means, such as by forcing therein a rigid plug 
42 of vinyl. The aperture or opening 44 is then provided 
in the wall of body portion 12 so as to provide an entrance 
to inflating lumen 16, it being noted that aperture 44 is 
located just below plug 42. The separately manufactured 
injection molded funnel unit 30 is now ready for assem 
bly and securement to the proximal end of body portion 
12, as hereinbefore described. The outer surface of the 
proximal end portion of body 12 may be coated with a 
suitable solvent, as shown at 54 in FIG. 5, whereupon 
when the unit 30 is slidably engaged thereover, it will 
be rigidly fused in place. As hereinbefore described, when 
the unit 30 is secured to body portion 12, bore 40 is 
in alignment and communication with drainage lumen 14, 
while inflating ‘bore 38 communicates with inflating lumen 
16 due to its alignment with aperture 44. 

It will therefore be seen that there has been provided 
in accordance with the instant invention a catheter capable 
of accomplishing all of the foregoing objects. Specifically, 
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the structure of catheter 10, and the method of making 
same, enable the hereinbefore enumerated benefits and 
advantages of a plastic body portion to be achieved, while 
at the same time obtaining the benefits and advantages of 
a rubber latex balloon or sac. 
While there is shown and described herein certain spe 

cific structure embodying the invention, it will be mani 
fest to those `skilled in the art that various modifications 
and rearrangements of the parts may be made Without 
departing from the spirit and scope of the underlying 
inventive concept and that the same is not limited to the 
particular form herein shown and described except inso 
far as indicated by the scope of the appended claims. 
What is claimed is: 
<1. A catheter comprising an elongated, flexible body 

constructed of a non-rubber thermoplastic material hav 
ing a drainage lumen and an inflating lumen extending 
longitudinally therethrough, a tip secured to the distal 
end of said body, a thin layer of rubber latex fused to 
and covering the outer surface of said body adjacent the 
distal end thereof and also covering said tip, a rubber 
sleeve surrounding said body adjacent the distal end there 
of and overlying said rubber latex layer, a second rubber 
latex layer covering said sleeve and said iirst layer where 
by to secure the opposite ends of said sleeve to said body 
while at the same time leaving the inner surface of said 
sleeve disconnected with respect to said body, a first eye 
located between the distal end of said sleeve and said tip 
in communication with said drainage lumen, and a sec 
ond eye in the wall of said body providing communica 
tion between the interior of said sleeve and said inflating 
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lumen, whereby when fluid under pressure is introduced 
through said inilating lumen, Said sleeve will distend to 
form an inñatable sac. 

2. The catheter of claim 1 further characterized in 
that said inflating lumen is closed at its proximal end, 
an aperture in the wall of said body communicating with 
said iniiating lumen adjacent its closed end, and a plastic 
funnel member telescopingly secured over the proximal 
end of said catheter, said funnel member having a drain 
age passage in communication with the aforesaid drain 
age lumen and an inflating passage aligned with said aper 
ture so as to provide communication to said inflating 
lumen. 

3. The catheter of claim 1 further characterized in 
that said tip comprises a soft hollow rubber member se 
cured to said body at its distal end. 
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