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1. 

CATHETER WITHSAFETY INDICATOR . 
This is a continuation of U.S. Pat, application Ser, No. 

549,021, filed May 10, 1966, now abandoned, 
This invention is concerned with tubes which are intended 

to be inserted into body channels and which have inflatable re 
tention means adjacent their insertends. 

2 
The objects of the invention are preferably attained by 

providing an insertion tube with two inflatable portions of thin 

Some such tubes presently utilized are intended to be 
retained in body channels by partial inflation of their retention 
means against the channel walls. Other such tubes presently 
utilized as, for example, urinary catheters are not intended to 
have their retention means inflated until the inflatable means 
is within a body cavity, Nevertheless, urinary catheters are at 
times improperly inserted so that inflation of the retention 
means is initiated while the latter is still within urethra. One of 
the recognized problems associated with partial inflation of re 
tention means within a restricted body channel whether the 
partial inflation be intentional or inadvertent is that the force 
exerted by the inflation means, if excessive, may cause trauma 
or even rupture of the channel walls. 
An object of this invention is a tube with an expandable re 

tention means which will expand fully or until its expansion is 
impeded by a resistance of a preselected amount, 
Another object of the invention is a urinary catheter with in 

flatable retention means which if improperly positioned with 
the retention means still in the urethra cannot inflate suffi 
ciently to damage the latter. 

Another object of the invention is to provide a urinary 
catheter with inflatable retention means which will produce a 
visual signal as an indication of improper positioning when in 
flation of the retention means is attempted. 

Other objects of the invention will be apparent from an in 
spection of the drawings and specification. 

Referring now to the drawings: . . . 
FIG. 1 is a schematic representation showing a typical inser 

tion tube of the invention properly positioned with its inflata 
ble retention means inflated within a body cavity and the 
signal means unactivated. 

FIG. 2 is a schematic representation of the insertion tube of 
FIG. 1 improperly positioned and with its signal means actu 
ated, indicating improper positioning. ‘. . . 
FIG. 3 is an enlarged portion of a typical insertion tube of 

the inflatable retention type showing typical relative inflatable 
surface areas of the signal means and the retention means, 
when both are of similar thicknesses of materials having 
similar elastic moduli. 

FIG. 4 is another typical embodiment of the invention 
wherein the inflatable signal means is in the form of a thin lon 
gitudinally extending edge-sealed patch. 

FIG. 5 is an enlarged portion of another typical insertion 
tube of the inflatable retention type wherein the signal means 
is in the form of a relatively wide closed-edge, curvilinear 
patch. . 

elastic material connected by an inflation lumen or channel. 
The tube with one of the inflatable portions, the retention 
means, is intended to be inserted within the body and to be in 
flated at a lower pressure. than the other inflatable portions, 
the signal means. Thus, when the retention means meets with 
resistance, the pressure required to inflate it further rises 
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above the pressure at which the signal means inflates. The 
signal meansportion is caused to inflate at slightly higher pres 
sures than the retention means be proper selection of shape 
and dimensions or by slightly increasing the thickness of the 
elastic material comprising this portion, 
The objects of the invention are also attained when nonin 

flatable signal means actuated by fluid from the inflation 
lumen relieves the fluid pressure when it rises above that 
desired or visually indicates that the pressure should be re 
lieved. 

Likewise, the objects of the invention may be attained with 
expandable retention means when restrictions of expansion 
activates signal means mechanically. 

Referring once more to the drawings: 
In FIG. 1, a typical insertion tube of the invention in the 

form of a catheter 10 is shown schematically inserted into a 
body cavity such as the bladder 11, with the catheter tip 20, 
the drainage opening 21, and the inflated retention means 13 
inside the bladder. A portion of the catheter lies within the 
urethra 12, but the inflatable signal means 14, the catheter 
bell 24, and the inflation branch or arm 25 are outside the 
body. An inflation lumen 16 in the inflation branch 25 is con 
tinuous into the catheter main arm 26 and connects to the in 
flated retention means 13 through the hole 17 and to the 
signal means 14 through the hole 18 in the main arm 26 of the 
catheter. A plug 15 which acts as a combination filling plug 
and stopper closes the lumen 16 in the inflation arm. The main 
arm 26 also contains a drainage lumen 19 which extends from 
the bell 24 to the drainage opening 21. 

40 

45 

50 

FIG. 2 shows the catheter of FIG. 1 improperly inserted so 
that the inflatable retention means 13 is still inside the urethra 
12. This position, because of the urethral wall resistance, 
requires higher pressure to inflate the retention means. The 
pressure is able to rise only to that pressure at which the signal 
means inflates, however, before the latter is activated. Infla 
tion of the signal means, therefore, gives warning that the re 
tention means is improperly placed but in addition in the 
preferred form may prevent further increase of pressure thus 
preventing trauma. The inflating fluid may then be drawn 
from the catheter by inserting a hypodermic syringe needle in 
the usual manner for normally inflating and deflating a reten 
tion catheter, or the retention means may be further inserted 

FIG. 6 illustrates still another typical insertion tube of the 
invention wherein an inflatable signal sleeve is substantially 
similar to the inflatable'sleeve retention means but is formed 
of thicker elastomer. 

FIG. 7 illustrates another typical insertion tube of the inven 
tion wherein the retention means is intended to be partially in 
flated in a body channel. 

FIG. 8 illustrates a typical insertion tube of the invention in 
which an inflatable signal means is carried both on a side 

55 

60 

branch projecting from the main insertion tube and on the 
main insertion tube. 
FIG. 9 illustrates another typical insertion tube of the inven 

tion in which the signal means is an ejectable plug. 
FIG. 10 illustrates still another typical insertion tube in 

which liquid under pressure is used to activate the inflatable 
retention means and a microporous body weeps or wets 
through when its preselected hydrostatic properties are over. 
come by liquid pressure thus constituting signal means, 

FIG. 11 also illustrates a typical insertion tube of the inven 
tion in which a valve opens against a predetermined resilient 
resistance thus providing a fluid pressure relieving port, the 
venting of the fluid constituting signal means, 
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beyond the channel and into the proper body cavity. Manual 
depression of the signal means will then inflate the retention 
means. In FIG. 2, an inflated reservoir 22 and a clamp 23 are 
shown constructively. With this type catheter, the reservoir is 
preinflated, its pressure being retained by the clamp. On 
release of the clamp, the elastic modulus of the reservoir in 
deflating provides fluid pressure sufficient to inflate the reten 
tion means if unimpeded or, as in this invention, if the reten 
tion means is impeded to inflate the signal means. With this 
type catheter the fluid may be removed with a hollow needle 
and syringe through the plug 15 in the usual fashion. 

In FIG. 3, only a portion 30 of an inflatably retained inser 
tion tube 31 is shown. The tube has a main lumen 34 and a 
small lumen 35 which normally is used to transmit the fluid for 
inflating the retention sleeve 32 and the signal sleeve 33. It is 
to be noted that although the sleeve 32 and the sleeve 33 have 
inflatable walls of substantially the same thickness and are in 
flated by fluid from the samc lumen through similar respective 
holes 36 and 37, the sleeve 32, because of its greater length, 
will inflate at a lower fluid pressure than the sleeve 33. Thus 
by simply regulating the comparative lengths of the two other 
wise similar sleeves, the retention sleeve will fully inflate if 
unimpeded and the shorter signal sleeve will remain unin 



3,543,759 
3 

flated. However, when the retention sleeve must expand a 
body channel in order to inflate, a higher pressure must be 
used. The signal sleeve is thus selected to inflate at a higher 
pressure by making it correspondingly shorter in this particu 
lar embodiment. Thus, inflation of the signal indicates visually 
that the retention means is in contact with the channel wall at 
a preselected pressure. Likewise, when the retention means is 
intended to be retained in a body cavity, the inflated signal 
provides a visual warning that the retention means is im 
properly placed. 

In FIG.4, the portion 40 of the insertion tube 41 illustrates a 
typical inflatable retention means 42 and an inflatable signal 
means in the form of a thin longitudinally extending, edge 
sealed patch 43 joined by an inflation lumen 45 which opens 
into both the retention means sleeve and the signal means 
patch through the respective openings 46 and 47. The tube 41 
also carries the main lumen 44. It is obvious that the location, 
shape and disposition of the external signal means is not criti 
cal. For instance, it may be of various shapes disposed in one 
or more areas extending circumferentially, spirally or other 
wise about the tube at any location exterior of the animal body 
and connecting to the inflation lumen. 

In FIG. 5, the illustrated portion 50 of the insertion tube 51 
which is generally similar to that illustrated in FIG. 4 contains 
a main lumen 54 and a lumen for inflation 55. The latter ex 
tends between the inflatable retention sleeve and a curvilinear 
inflatable signal patch 53. An opening 52 from lumen 55 per 
mits fluid to enter inflatable signal patch 53 in amounts suffi 
cient to at least appreciably inflate it wherever the proper 
pressure is reached. 

In FIG. 6 is illustrated a portion 60 of an insertion tube 61 
which has a main lumen 64 and a lumen for inflation 65. The 
lumen 65 connects the inflatable retention sleeve 62 with the 
inflatable signal sleeve 63 by means of the respective ports 66 
and 67. The cross sections demonstrate that where the two 
sleeves are otherwise similar, the retention sleeve should have 
a thinner wall 68 than the signal sleeve wall 69. This embodi 
ment is not preferred, however, because the thickness of latex 
deposited by one or more dips is difficult to control and more 
accurate results may normally be obtained in production by 
varying the length of the signal sleeve, or where a patch is util 
ized, the size and shape of the inflatable signal patch. The for 
mation of catheters and other tubes by latex dipping is a well 
known art. It is also well known to coat a stripe, band, patch, 
or other area on a partially completed catheter with a coating 
of a material such as bentonite surrounding a clay-filled hole. 
The bentonite coated area adheres only lightly if at all to 
further latex dip coats and causes a skin to be formed covering 
the hole through to the inflation lumen. This skin, when the 
underlying coating material and the hole plug is washed away, 
is inflatable because it is deposited on and unifies with latex 
bordering the bentonite coated area. 

In FIG. 7 is illustrated a portion 70 of a tube 71 which con 
tains a main lumen 74 and an inflation lumen 75. The reten 
tion sleeve 72 is intended to inflate against the walls of a body 
channel 78. The inflation lumen 7S connects the inflatable 
sleeve 72 to the inflatable signal 73 by means of ports 76 and 
77, respectively. The amount of pressure which the retention 
sleeve may exert on the body channel 78 will vary with the 
particular type of channel and the maximum pressure which 
the channel will withstand without damage. The maximum ob 
viously should not be approached under ordinary conditions 
and the sleeve 73 should be made sufficiently long that it in 
flates at pressures short of this maximum. 

FIG. 8 illustrates the external portion 80 of an insertion tube 
81 which in the embodiment illustrated is similar generally to 
that illustrated more completely in FIGS. 1 and 2 but broken 
off at the bell 82. The tube 81 contains a main lumen 88 and 
an inflation lumen 36 which extends from the main arm 8 
into the side branch 33. The insertion tube illustrated contains 
two signal devices which are intended to inflate either at the 
same or at different pressures. Such a tube may be useful 
where the reservoir 39 contains more liquid than one inflata 
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4 
ble signal means could hold. Where the pressures inflating the 
two are different, the device would indicate that the pressures 
were in a definite range when one inflates and the other does 
not. At any rate, although two or more inflatable signal means 
may be placed on one branch of the insertion tube, in the em 
bodiment shown, the signal means 9 which has an inflation 
opening 92 into the inflation lumen 86 is on the main arm 31. 
Another inflatable signal means 84 which is shown construc 
tively inflated is on the side branch 83 and also has an opening 
87 into the inflation lumen 86. A filling and stopper plug 8S 
closes the inflation lumen. Obviously this may be replaced by 
valve means. A self-inflating type catheter portion is shown 
constructively. The reservoir 39 is shown inflated with the 
clamp 90 retaining the fluid in the latter. 

In FIG. 9, a portion 100 of an insertion tube 101 is shown 
with a main lumen 104 and an inflation lumen 05. An inflata 
ble retention means 102 connects to the lumen 05 by means 
of the opening 06. Also opening into the inflation lumen is a 
side branch 108 which has a rigid sleeve 107 retained by the 
stretched walls of the side branch. A plug 103 fits into the 
sleeve 107 to be ejected when the fluid pressure reaches a 
preselected amount, thus providing signal means and relieving 
the pressure. 

In FIG. 10, a portion 110 of an insertion tube 111 is shown 
with a main lumen 114 and an inflation lumen 15. An inflata 
ble retention means 2 connects to the inflation lumen 15 
by means of the opening 116. A side arm 13 also opens into 
the inflation lumen 115. A microporous body or a filter 117, 
which is incapable of retaining the hydrostatic pressure 
beyond a selected point, wets through or weeps providing a 
signal that the selected pressure has been exceeded, 

In FIG. 11 a portion 120 of an insertion tube 121 is shown 
with a main lumen 124 and an inflation lumen 125. An inflata 
ble retention sleeve .22 connects with the inflation lumen 
through the opening 126. A side branch 27 also connects 
into the inflation lumen. A valve 129 is retained in seated posi 
tion on the inlet opening of the chamber 132 by a spring 3i. 
The walls of the side branch are stretched to retain the 
chamber 132 in place. A vented plug 130 positions the spring 
under compression. When the fluid pressure rises above the 
selected pressure the spring is compresses still further and the 
valve 129 lifts off its seat, the fluid escaping around its circum 
ference and out through the vent 28 thus acting as a signal 
and relieving the pressure. 

I claim: 
1. In an inflatable retention catheter comprising a length of 

flexible tubing having a proximal end and a distal end for in 
sertion into an animal body cavity, said catheter having a main 
fluid path lumen and a separate inflation lumen within said 
tubing terminating in an inflatable retention member proxi 
mate the distal end inflatable at a given fluid pressure, the im 
provement comprising in combination therewith a signal 
member positioned proximate the proximal end of said 
catheter, said signal member also communicating with the in 
flation lumen, said signal member comprising means adapted 
to be activated only at a fluid pressure greater than that pres 
sure normally required to inflate the retention member 
whereby when inflation of the retention member is impeded 
by body tissue, a higher inflation pressure is created thereby 
activating said means, preventing further inflation of the re 
tention member and providing an indication of such impedi 
ment, 

2. A catheter in accordance with claim 1 wherein the signal 
member comprises a sleeve encircling said flexible tubing hav 
ing opposed edges sealed to the tubing and communicating 
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with the inflation lumen through an orifice in the tubing, said 
sleeve being adapted to inflate at a pressure greater than that 
pressure normally required to inflate the retention member. 

3. A catheter in accordance with claim wherein the signal 
member comprises an edge-sealed patch of elastic material 
overlying an orifice in said tubing communicating with the in 
flation lumen, said sealed patch being adapted to inflate at a 
fluid pressure greater than that pressure normally required to 
inflate the retention member. 



4. A catheter in accordance with claim 1 wherein the signal 
member comprises a plug sealingly fitted within an orifice 
positioned along the proximal end of said catheter and com 
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bifurcated branch having the inflation lumen includes an ori 
fice communicating with said inflation lumen and the signal 
member comprises a plug sealingly fitted within said orifice, 

municating with the inflation lumen, said plug being ejectable 
from the orifice at a fluid pressure greater than that pressure 
normally required to inflate the retention member, 

5. A catheter in accordance with claim 1 wherein the signal 
member comprises a valve adapted to open at a fluid pressure 
greater, than that pressure normally required to inflate the re 
tention member, said valve opening out of the inflation lumen 
to allow fluid to escape from said inflation lumen when said 
valve is open. 

6. A catheter in accordance with claim 1 wherein a portion 
of the catheter tubing includes an orifice communicating with 
the inflation lumen and the signal member comprises a 
microporous body sealingly seated within said orifice, said 
body being capable of wetting through and weeping at a fluid 
pressure greater than that pressure normally required to in 
flate the retention member. . . . . . . . 

7. A catheter in accordance with claim 1 having a first signal 
member and a second signal member, each of said signal 
members being positioned proximate the proximal end of said 
catheter, each of said signal members communicating with the 
inflation lumen and being adapted to be activated at a fluid 
pressure greater than that pressure normally required to in 
flate the retention member. . . . . 

8. A catheter in accordance with claim 7 wherein both of 
the signal members are adapted to be activated at the same 
pressure, said fluid pressure being greater than that pressure 
normally required to inflate the retention member, - 

9. A catheter in accordance with claim 7 wherein the first 
signal member is adapted to be activated at a fluid pressure 
greater than that pressure normally required to inflate the re 
tention member, and the second signal member is adapted to 
be activated at a fluid pressure greater than that pressure for 
activating the first signal member, such that a definite range of 
fluid pressure may be established upon activation of said 
signal members. 

10. A catheter in accordance with claim 1 wherein the prox 
imal end of the catheter is bifurcated with the inflation lumen 
extending into one branch of the bifurcated tube and the main 
fluid path lumen extending into the other branch thereof, and 
the signal member is positioned on on the distal side of the 
point of bifurcation of the catheter, said signal member being 
in communication with the inflation lumen, 

11. A catheter in accordance with claim 10 wherein the 
signal member comprises a sleeve encircling said flexible tub 
ing having opposed edges sealingly engaged with said tubing 
and communicating with the inflation lumen through an ori 
fice in the tubing, said sleeve being adapted to inflate at a pres 
sure greater than that pressure normally required to inflate the 
retention member. 

12. A catheter in accordance with claim 1 wherein the prox 
imal end of the catheter is bifurcated with the inflation lumen 
extending into one branch of the bifurcated tube and the main 
fluid path lumen extending into the other branch thereof, and 
the signal member is positioned on the branch of said bifur 
cated tube having the inflation lumen therein, with said signal 
member being in communication with the inflation lumen. 

13. A catheter in accordance with claim 12 wherein the 
signal member comprises a sleeve encircling the branch of 
said bifurcated tube having the inflation lumen therein, said 
sleeve having opposed edges sealed to the tubing and commu 
nicating with the inflation lumen through an orifice in the tub 
ing, said sleeve being adapted to inflate at a pressure greater 
than that pressure normally required to inflate the retention 
member. 

14, A catheter in accordance with claim 12 wherein the 
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said plug being ejectable at a fluid pressure greater than that 
pressure normally required to inflate the retention member. 

15. A catheter in accordance with claim 12 wherein the 
bifurcated branch having the inflation lumen includes an ori. 
fice communicating with the inflation lumen and the signal 
member comprises a microporous body sealingly seated 
within said orifice, said body being capable of wetting through 
and weeping at a fluid pressure greater than that pressure nor 
mally required to inflate the retention member. 

16. A catheter in accordance with claim 12 wherein the 
signal member is a valve positioned on that branch of the 
bifurcated tube having the inflation lumen, said valve being 
adapted to open at a fluid pressure greater than that normally 
required to inflate the retention member, said valve opening 
out of the inflation lumento allow fluid to escape from said in 
flation lumen when said valve is open. 

17. A catheter in accordance with claim 12 wherein the 
signal member comprises an edge-sealed patch of elastic 
material overlying an orifice in the tubing of that branch of 
said bifurcated tube having the inflation lumen therein, said 
orifice communicating with said inflation lumen, said sealed 
patch being adapted to inflate at a fluid pressure greater than 
that pressure normally required to inflate the retention 
member. 

18. A catheter in accordance with claim 12 wherein a first 
signal member is positioned on the flexible tubing along the 
proximal end thereof, and a second signal member is posi 
tioned on the branch of the bifurcated tube having the infla 
tion lumen, each of said signal members communicating with 
the inflation fumen and each being adapted to be activated at 
a fluid pressure greater than that pressure normally required 
to inflate the retention member, 

19. A catheter in accordance with claim 18 wherein both of 
the signal members are adapted to be activated at the same 
fluid pressure, said fluid pressure being greater than that pres 
sure normally required to inflate the retention member. 

20. A catheter in accordance with claim 18 wherein the first 
signal member is adapted to be activated at a fluid pressure 
greater than that pressure normally required to inflate the re 
tention member, and the second signal member is adapted to 
be activated at a fluid pressure greater than that pressure for 
activating the first signal member such that a definite range of 
fluid pressure may be established upon activation of said 
signal members. 

21. A catheter in accordance with claim 12 having a first 
signal member and a second signal member, each of said 
signal members being positioned on the branch of the bifur 
cated tube having the inflation lumen, each of said signal 
members communicating with the inflation lumen and each 
being adapted to be activated at a fluid pressure greater than 
that pressure normally required to inflate the retention 
member, 

22. A catheter in accordance with claim 21 wherein both of 
the signal members are adapted to be activated at the same 
fluid pressure, said fluid pressure being greater than that pres 
sure normally required to inflate the retention member, 

23. A catheter in accordance with claim 21 wherein the first 
signal member is adapted to be activated at a fluid pressure 
greater than that pressure normally required to inflate the re 
tention member, and a second signal member is adapted to be 
activated at a fluid pressure greater than that pressure for ac 
tivating the first signal member, such that a definite range of 
fluid pressure may be established upon activation of said 
signal members. . 


