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3,302,637 
RADIO-OPAéUE MARKENG STRiP FOR 

NTERNAL BEEDING MARKERS 
Myron W. Mazeian, 517 Milltown Road, 

Nortia Brunswick, N.J. 0.8846 
Fied June 3, 1965, Ser. No. 46,076 

3 Cainas. (C. 128-2) 

This invention relates to a radio-opaque marking strip 
to be used in devices for marking internal bleeding in 
the gastro-intestinal tract of patients. More Specifically, 
it deals with a flexible one-piece radio-opaque strip, which 
may be of thin metal, plastic-coated metal, or plastic or 
rubber loaded with barium sulfate, or other suitable radio 
opaque filler, and carrying distance indicia as an integral 
part of the strip. Such indicia may be indentations and/ 
or protrusions at the side or sides of said strip, or in the 
center portion thereof. 
A typical string, for marking internal bleeding in the 

gastro-intestinal tract, is described in the Haynes and 
Pittman U.S. Patent No. 3,097,636. This string con 
sists of two long fabric or textile tapes, Sewn together at 
the edges, and having disposed between the tapes a con 
tinuous vertical monofilament of plastic loaded With a 
radio-opaque filler, such as barium Sulfate. This mono 
filament is heat-sealed or gued onto the inner surface of 
one of the tapes. Horizontai marker strips of the same 
material are laid across the vertical monofilament at reg 
ular intervals, and are heat-sealed or glued onto the tape. 
These horizontal monofilament strips are laid, Say, every 
2 inches along the length of the vertical monofilament, 
so that, when the string is swallowed and an X-ray photo 
graph is taken, the bleeding (as observed on the string 
after it is removed from the patient) then can be Oriented 
and located on the picture thereby. 
Another internal bleeding marking device is described 

in the Pittman application Seriai No. 310,113, filed on 
September 19, 1963. In this device, a semi-rigid plastic 
tube is used as the core, which is retained in the string 
between two sewn tapes. A monofilament radio-opaque 
marker, such as that of the cited patent, is attached to 
the inside of one tape, or onto the outside of the tube. 

Inflatable plastic tubes encased in fabric also have been 
proposed as bleeding marking devices, and such devices 
also may be used with the markers of the present in 
vention. 

In the manufacture of these aforesaid devices, it has 
been found that the placing and attaching of the hori 
Zontal monofilament marker pieces have required con 
siderable time. Also, it has been found that such hori 
zontal markers sometimes become displaced while the 
cement is still Wet. 

According to the present invention, a marking Strip is 
provided which is not subject to displacement or ready 
removal, and which is readily applied to the device with 
out time-consuming care and effort. The strip incorpo 
rates integrally both the vertical and horizontal markers 
in one piece. It comprises a flexible narrow strip of thin 
metal, or plastic-coated metal, or of plastic or rubber, or 
other suitable material, loaded with a radio-opaque mark 
er, such as barium Sulfate. A dark colored (e.g., black) 
filler may be added to the plastic for ready visible identi 
fication. - 

When the strip is made of metal (which, by itself, is 
radio-opaque) the strip may be of thin aluminum, tin, 
gold, silver or other type of foil, although preferably, the 
Strip is of plastic coated foil, such as the monofilament 
employed in metallized fabrics. The piastic strip, which 
must be loaded with radio-opaque filler, may be made by 
extrusion, Stamping, moiding, die-cutting, or the like. 
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The invention will be more clearly understood by ref 

erence to the accompanying drawing wherein a preferred 
embodiment is disclosed and wherein FIGURE 1 depicts 
a front view of an upper portion of a flat marker strip. 
FIGURE 2 illustrates a front view of an upper portion 
of a round plastic marker strip which can be used as a 
substitute for a semi-rigid tube, as well. FIGURE 2a 
also presents a side view portion, with upper part torn 
open, of a textile covering for the marker strip of FIG 
URE 2, as used therewith. FIGURE 3 depicts a front 
view of a fiat marker strip having a different form of in 
dicia, while FIGURE 3a depicts a side view of the strip 
of FIGURE 3, as used in a tape-covered string, which 
also includes a semi-rigid tube. A cross-sectional view 
taken along the plane of line 4–4 of FIGURE 1 is shown 
in FIGURE 4, while FIGURE 5 shows a similar view 
taken along the plane of line 5 -5 in FIGURE 2, FIG 
URE 6 illustrates a front view of a metal foil marker 
strip having indented or notched indicia. FIGURE 7 
shows a front view of a strip of the present invention, 
as braided into the cloth used in device to indicate bleed 
ing. FIGURE 8 shows a front view of a strip having 
inner-disposed indicia. The same numerals refer to similar 
parts in the various figures. 

Referring again to the drawing and particularly to FIG 
URE 1, numeral 10 represents a thin narrow strip of 
flexible plastic or rubber (unstretched) carrying black 
pigment, such as carbon, and enough radio-opaque filler, 
Such as barium sulfate, to make the string show up clearly 
in X-ray photographs. Projecting from the sides of strip 
i0, at regular intervals, say 2' apart, are rounded pro 
jections 1. These project sufficiently far away from ver 
tical strip 10 to be distinguished clearly in X-ray photo 
graphs. At regular intervals, say every 6', 10’, or 12' 
the projections it are substituted by longer rounded 
projections 12. These are used for counting the length 
of Strip 16 up to the critical bleeding area, where the 
shorter horizontal projections 11 are employed to pin 
point the bleeding area more accurately. It is to be 
understood that both the vertical strip and the horizontal 
projections may have any shape desired, such as semi 
round, Square, triangular, rectangular, or the like. Such 
a marking strip may be sewn between two braided or 
Woven tapes 4 and 15, as in FIGURE 2a, or conven 
tional cotton fabric tapes, such as those described in Pat 
ent 3,097,636, may be used. 
The marker strip can have barb-shaped horizontally 

directed projections on one side or staggered alternately 
along strip it as in FIGURE 3, whereas, at the longer 
indicia marks, the barbs 12 may extend from both sides 
of Strip 59, and possibly be larger as well. In this case, 
Strip 10 is disposed alongside a semi-rigid plastic tube or 
rod 3. Around both, is woven, knitted, or braided a 
textile cover 6a, as in FIGURE 3a. 
A valuable marker which has been found easier to 

make and assemble and which has many advantages over 
other Strings, is depicted in FIGURE. 2. Here, a rod 
shaped Strip 10', of circular (or cylindrical) cross-sec 
tion, is extruded. The extruder is stopped or slowed 
down at regular intervals to form a bead 11’ projecting 
from Strip 10'. By stopping the extruder for a slightly 
longer period, it is possible to produce a wider circular 
bead or rib 12' for the longer length markers. Al 
though the stopping of the extruder is one way of pro 
ducing these beads, other methods, well known in the 
art, also may be used. Strip 10' then is disposed or sewn 
between two tapes 14 and 15, and the tapes are sewn 
together at Outer edges 16. It will be noted that strip 
16 has the semi-rigidity of the otherwise additional tube 
or rod 13, and yet it also serves as the radio-opaque 
marker, so that it eliminates considerable effort and ex 
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pense, and makes a more compact and efficient string. 
If desired, string 10 or 10' may be heat sealed onto 

one of the tapes, or cemented thereto. Or, when made 
in narrow form, it may be woven into or simply placed 
alongside the tape during the manufacture thereof. Or, 
it may be sewn onto the tape, as desired. Also, it is 
possible to insert the strip inside of a semi-rigid tube 
13. It will be understood that the term "plastic' em 
ployed herein shall include plastics, such as polyvinyl 
chloride, polyethylene, fluoropolymer, and the like, as 
well as natural rubbers and synthetic rubbers. 
As stated previously, the marker strips of the present 

invention may be made of rubber in the unstretched con 
dition, in which case, when they are sewed on to the 
tape or inserted between the two tapes, there would be 
no stretching involved, so that the distance between the 
horizonal markers would remain constant. In the case 
of the rod of FIGURE 2, it is desirable to make it semi 
rigid as to flexibility, the rigidity being such that the rod 
strip is able to easily bend through and around the up 
per abdominal "C-loop,' and yet is not too limp as to 
double up in the intestines. 
The marker strip of the present invention may be 

braided or otherwise woven into the textile when the 
textile is made. For example, marker strip 10a (FIG 
URE 7), having protruding length-indicating indicia 
10'a and 10'a, is substituted for some of the warp threads 
during braiding of the textile, and weft threads 17 are 
permitted to cross over the strip and embody the strip 
as a component of the textile 16b. The textile then may 
be used as a covering over a semi-rigid tube, such as 
tube 13, for example. Or, the textile 16b may be used 
in the form of a tape, as heretofore outlined. 

Although protruding length indicia have been de 

O 

15 

20 

25 

30 

4. 
A suitable strip of the present invention may be a 30 

inch or 50 inch length of vulcanized synthetic rubber of 
very little elasticity having a width of about A6'' to about 
/s', and a thickness of about 0.02' to about 42'. The 
shorter horizontal projections may be about 4'' to 5%a' 
wide, while the larger horizontal projections may be about 
332' to 4' wide. In the case of the semi-rigid rod 
strip, the round rod may have a diameter of about Ag' 
to about /6', or more, with horizontal projections of 
%2' and '4', respectively. 
The term “woven' employed herein is intended to in 

clude braided, knitted, and other forms of textiles. Also, 
when the term “tube' is employed herein, it is to be un 
derstood to be synonymous with the term "rod.’ 
The indicia employed may consist of notches, protru 

Sions and slots of any desired form or shape, such as 
round, square, triangular, rectangular, oval, and the like, 
regardless of whether they are disposed at the sides of 
the strip, as in FIGURES 1-7, or within the area of the 
Strip, as in FIGURE 8, in which the smaller indicia is 
are small circles, while the larger indicia 20 are rectangles. 

I claim: 
1. A string device for locating internal bleeding, as 

described, comprising: 
a semi-rigid plastic tube, 
a textile cover disposed over said tube, 
a narrow elongated flexible radio-opaque marker strip 

attached to the outside of the cover, and 
a series of distance indicia Serving as an integral part 

of said strip and disposed at the sides thereof. 
2. A string device, according to claim 1, wherein said 

strip is sewn onto the cover. 
3. A string device, according to claim , wherein said 

strip is interwoven in said cover textile axially with re 
scribed, it is to be understood that indented indicia also 35 spect to said tube. 
may be employed, as in FIGURE 6. Here, a flexible 
plastic-coated metal foil strip 10b, of, say 0.005'' to 
0.010' thickness, may be provided with equally-spaced 
notches 18, serving as distance or length indicia. For 
the longer indicia, the notches may be made on both 
sides of the strip, such as notches 18'. Such a strip may 
be interwoven into a textile, as in the case of strip 10a, 
or used in a manner similar to the other marker Strips 
already described. Strip 10b also may be applied to a 
freshly-extruded semi-rigid tube, and allowed to attach 
strongly thereto upon cooling, when such marked tube 
may be used in a manner similar to tube 13, but without 
the adjacent strip 10. 
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