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APPARATUS TO PREVENT RADATION SOURCE 
DELIVERY DEVICE FROM BEING 

CONTAMINATED DURING BRACHYTHERAPY 
PROCEDURE 

FIELD OF THE INVENTION 

0001. The present invention relates to the field of pro 
tective devices for medical apparatus. In particular, the 
present invention relates to a protective device for use on the 
connector ends of catheters used with radiation Source 
delivery devices used in intravascular radiation therapy. 

DESCRIPTION OF RELATED ART 

0002 Currently, many intravascular procedures require 
insertion of catheters into the vessel of a patient to provide 
a Selected treatment to a target area of the vessel. For 
example, a patient may require a balloon angioplasty pro 
cedure to dilate a vessel narrowed by atherosclerosis. This 
procedure is performed by inserting a balloon dilation 
catheter into the vessel of a patient, positioning the balloon 
dilation Segment of the catheter within the constricted por 
tion of the vessel, dilating the vessel, and then removing the 
dilation catheter from the patient. Often this procedure is 
followed by radiation therapy to prevent restenosis, or 
renarrowing, of the vessel area that was dilated by the 
angioplasty procedure. 
0003. Some radiation therapy procedures are also intra 
vascular. For example, a prescribed dose of radiation may be 
administered using a catheter connected to a radiation Source 
delivery device. The catheter typically has a treatment 
Segment at the distal end that is positioned within the dilated 
vessel of the patient. The treatment Segment receives a 
radiation Source delivered through the lumen of the catheter. 
A connector located at the proximal end of the catheter 
attaches to the radiation Source delivery device, Such as an 
afterloader. In Some instances, the connector may simply 
attach externally to the radiation delivery device to form the 
connection, for example, by attaching to a connection port. 
In other instances, the connector may be inserted into the 
radiation delivery device to form the connection, for 
example, by inserting into a connection port in a key-like 

C. 

0004 Generally, the catheter is first positioned within the 
dilated portion of the vessel and then the connector is 
attached to the radiation Source delivery device. The radia 
tion Source delivery device advances a radiation Source 
through the catheter to the treatment Segment and delivers 
the prescribed radiation dose to the vessel. After delivery of 
the prescribed dose, the radiation Source delivery device 
withdraws the radiation Source from the catheter, the cath 
eter is disconnected from the radiation Source delivery 
device, and then the catheter is withdrawn from the patient. 
0005 Intravascular procedures which utilize catheters, 
Such as those described above, are often carried out under 
low light conditions to aid in positioning the catheters within 
the vessel. Typically, catheter positioning is performed using 
radioimagery methods, Such as fluoroscopy, in which the 
location of radio-opaque markers on the catheter are used to 
position the catheter within the vessel. Further, during 
insertion of the catheter into the patient, there is frequently 
blood and other fluids, Such as Saline, that are present in the 
procedure area and on the gloves of the medical team. Under 
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these conditions, it is possible for the catheter connector to 
become contaminated by blood or fluids prior to attachment 
to the radiation Source delivery device. 
0006. As the radiation source delivery device is nonster 

ile and is for multiple use, any contamination of the device 
requires that the device be removed from operation and 
cleaned prior to continued use. Cleaning and Service of the 
radiation Source delivery device can be expensive and time 
consuming and removes a needed System from use by other 
patients. If the catheter connector becomes contaminated 
and is then attached to the radiation Source delivery device, 
there is the possibility of the contaminants entering the 
radiation Source delivery device and causing a malfunction 
during the procedure. Some medical teams currently wrap a 
towel around the catheter connector prior to attachment to 
the radiation Source delivery device to protect the connector 
and the radiation Source delivery device from con Lamina 
tion. However, under the low light conditions and in limited 
operating Space, it becomes time consuming and cumber 
Some to ensure the catheter connector remains covered 
during catheter positioning within the patient. 
0007 Thus, a need exists to help prevent contamination 
of the radiation source delivery device by the connector that 
is easy to use and does not encumber the intravascular 
procedure. 

SUMMARY OF THE INVENTION 

0008. The present invention includes a peel-away pro 
tective cover to help prevent contamination of a connector 
prior to attachment to a radiation Source delivery device. The 
protective cover comprises a top sheet and a bottom sheet 
that are Sealed together to create a protective pouch within 
which a connector may be positioned. The top sheet and 
bottom sheet may be peeled away in a proximal to distal 
direction in order to expose the connector for attachment to 
a radiation Source delivery device. The proximal to distal 
peel-away directs any contaminants present on the protec 
tive cover away from the exposed connector. In one embodi 
ment, the protective cover may be completely peeled away 
from the connector. In another embodiment, the protective 
cover may be partially peeled away So that the Separated top 
and bottom sheets of the protective cover shield the con 
nection to the radiation Source delivery device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. The present invention may best be understood by 
referring to the following description and accompanying 
drawings which are used to illustrate embodiments of the 
invention. In the drawings: 
0010 FIG. 1 illustrates a general example of an IRT 
catheter prior to connection to a radiation Source delivery 
device for use in delivery of intravascular radiation therapy. 
0011 FIG. 2 illustrates a top view of a protective cover 
according to one embodiment of the present invention. 
0012 FIG. 3 illustrates a top view of a protective cover 
in conjunction with a connector according to one embodi 
ment of the present invention. 
0013 FIG. 4 illustrates one view of how a protective 
cover according to one embodiment of the present invention 
may be used in conjunction with a connector. 
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0.014 FIG. 5 illustrates a top view of a protective cover 
according to another embodiment of the present invention. 
0.015 FIG. 6 illustrates a top view of a protective cover 
according to the embodiment of the present invention illus 
trated in FIG. 5 in conjunction with a connector. 
0016 FIG. 7 illustrates a top view of a protective cover 
according to another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0.017. The present invention provides a peel-away pro 
tective cover that helps to prevent contamination of a 
catheter connector and radiation Source delivery device 
during an intravascular procedure. The present invention 
may also be used to Shield the connection to the radiation 
Source delivery device from contamination during a radia 
tion therapy procedure. In the following embodiments and 
examples, the present invention is described in relation to 
delivery of intravascular radiation therapy (IRT) utilizing a 
catheter and a radiation Source delivery device. It is to be 
understood that the present invention may be used to protect 
a catheter connector from contamination prior to connection 
to devices other than radiation Source delivery devices. 
Further, the present invention may also be used with intra 
vascular procedures other than IRT where it is advantageous 
to prevent contamination of catheter connectors, or other 
connectors, used in those procedures, for example, angio 
plasty, atherectomy, Stenting, or instrumental diagnostic 
procedures. 
0.018 FIG. 1 illustrates a general example of a catheter 
prior to connection to a radiation Source delivery device for 
use in delivery of intravascular radiation therapy. Typically, 
the catheter 10 has a distal treatment segment 12 that is 
positioned within the vessel of the patient and a connector 14 
located at the proximal end that attaches to a radiation Source 
delivery device, Such as an afterloader. Generally, the distal 
treatment Segment 12 of the catheter is designed to maintain 
a position within a patient's vessel and to accept a radiation 
Source from the radiation Source delivery device to allow 
delivery of a prescribed dose of radiation. 
0019. The connector 14 may be a defined connector 
Structure as shown, or may be another defined Structure, for 
example, a key-like Structure. The connector 14 may also be 
a leSS defined Structure, Such as the terminal end of the 
catheter 10, i.e., the open end of a tube. It is to be understood 
that the design of the connector 14 is not meant to be a 
limitation upon the present invention. 

0020. The connector 14 may connect to the radiation 
Source delivery device by insertion into a connection port on 
the radiation Source delivery device or may simply attach to 
the exterior of the connection port. In either case, should the 
connector 14 become contaminated prior to connection, the 
contaminants could enter the radiation Source delivery 
device upon connection. This could lead to a malfunction of 
the radiation Source delivery device requiring the procedure 
to be stopped and the device repaired and/or cleaned. Or, if 
the contamination is detected prior to connection, the cath 
eter 10 may need to be withdrawn from the patient and a new 
catheter inserted to prevent contamination of the radiation 
Source delivery device. In either instance, the patient is 
Subjected to additional risks, StreSS and discomfort in an 
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already Stressful procedure. Further, as radiation Source 
delivery devices are typically used to deliver radiation to 
Several different patients, repair and cleaning of the radiation 
Source delivery device temporarily removes a needed treat 
ment asset from Service to other patients. 
0021 FIG. 2 illustrates a top view of a protective cover 
according to one embodiment of the present invention. In 
one embodiment, the protective cover 20 includes a top 
sheet 22 Sealed to a bottom sheet 24 So as to create a 
protective pouch. FIG. 2 illustrates the protective cover 20 
of the present invention by itself without showing a con 
nector therein So that the following discussion of the pro 
tective cover 20 is clearer. 

0022. Although the embodiment of the present invention 
illustrated in FIG.2 shows the top sheet 22 and bottom sheet 
24 to be similarly sized, it is to be understood that other 
embodiments in which the top sheet 22 and bottom sheet 24 
are differently sized may also be formed. In one embodi 
ment, the bottom sheet 22 may be much wider than the top 
sheet 22 Such that the protective pouch and Seals may be 
centrally located on the bottom sheet 24. 
0023. In one embodiment, the top sheet 22 may be 
fabricated from a clear, flexible material, Such as a water 
proof 2-ply material of 200 LDPE (low density polyethyl 
ene) and 48 gauge PET (polyethylene terephthalate). Use of 
a clear material allows a pouched connector to be easily 
Viewed. Other materials, clear or opaque, may be used, but 
it is preferable that the material chosen be water-resistant or 
waterproof to prevent contaminants from contacting a 
pouched connector. In one embodiment, the exterior face of 
the top sheet 22 may be 48 gauge PET and the interior face 
(the side adjacent the bottom sheet 24) may be 200 LDPE. 
The use of the 200 LDPE provides friction to facilitate 
gripping the top sheet 22 when beginning the peel away of 
the protective cover 20 to expose the pouched connector. 
This is helpful during intravascular procedures where fluids, 
Such as blood and Saline, may be present on the Surgical 
gloves of a user. It is to be understood that the top sheet 22 
may be fabricated using other materials, Such as other 2-ply 
materials, Single ply materials, or multiple layer materials, 
and that the Specific materials described above are meant to 
be merely exemplary and not limiting of the present inven 
tion. However, no matter what material is used, it is pre 
ferred that the interior face be fabricated from a material, or 
coated with a film, that provides Some friction to facilitate 
gripping of the top sheet 22. 
0024. In one embodiment, the top sheet 22 may be shorter 
in length at the proximal end than the bottom sheet 24 to 
provide an easily located Start point for peel-away of the top 
sheet 22 from the bottom sheet 24. It is to be understood that 
in other embodiments the top sheet may be longer in length 
at the proximal end than bottom sheet, or that the top sheet 
22 and bottom sheet 24 may be the same length. 
0025) Further, in one embodiment, the top sheet 22 may 
have a flange extension 26A to assist a user in locating the 
proximal Start point for peel-away of the protective cover 20. 
Flange extension 26A facilitates peel-away of the protective 
cover 20 during low light procedures. It is to be understood 
that in other embodiments the top sheet 22 may be fabricated 
without a flange extension 26A, and that the flange extension 
26A may be differently shaped. 
0026. In one embodiment, the proximal comers 28A of 
the top sheet 22 may be fabricated with sharp edges. The 
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Sharp edges further facilitate Separation and peel-away of the 
top sheet 22 from the bottom sheet 24 which, in one 
embodiment, may be fabricated with proximal comers 28B 
having rounded edgeS. It is to be understood that in other 
embodiments either or both the proximal comers 28A and 
the proximal comers 28B may be fabricated with rounded 
edges, Sharp edges, or a differently patterned edge. 

0027. In one embodiment, the bottom sheet 24 may be 
fabricated from an opaque, flexible material Such as water 
resistant TyvekTM 1073B with CR-27 or ITP150 coating. In 
one embodiment, use of an opaque material provides a 
background for ease of viewing a pouched connector 
through the top sheet 22. Other materials, clear or opaque, 
may be used, but it is preferable that the material chosen be 
water-resistant or waterproof to prevent contaminants from 
contacting a pouched connector. It is to be understood that 
in other embodiments the bottom sheet 24 may be fabricated 
using other materials or multiple layer materials, and that the 
Specific materials described above are meant to be merely 
exemplary and not limiting of the present invention. 
0028. In one embodiment, the bottom sheet 24 may be 
longer in length at the proximal end than the top sheet 22 to 
facilitate locating the Start point for peel-away of the top 
sheet 22 from the bottom sheet 24 to expose a connector for 
connection. It is to be understood that the bottom sheet 24 
may be shorter in length than the top sheet, or that the 
bottom sheet 24 and the top sheet 22 may be the same length. 
0029. In one embodiment, the bottom sheet 24 has a 
flange extension 26B that assists a user in locating the 
proximal Start point for peel-away of the protective cover 20. 
Flange extension 26B facilitates peel-away of the protective 
cover 20 during low light procedures. It is to be understood 
that in other embodiments the bottom sheet 24 may be 
fabricated without a flange extension 26B, and that the 
flange extension 26B may be differently shaped. 

0.030. In one embodiment, the proximal corners 28B of 
the bottom sheet 24 may be fabricated with round edges. The 
round edges further facilitate Separation and peel-away of 
the bottom sheet 24 from proximal corners 28A of the top 
sheet 22 which, in one embodiment, may be fabricated with 
Sharp edges. It is to be understood that in other embodiments 
either or both the proximal comers 28B and the proximal 
comers 28A may be fabricated with rounded edges, Sharp 
edges, or a differently patterned edge. 

0031. The bottom sheet 24 may be printed with markings 
and/or instructions for ease of use. In one embodiment, the 
interior face of the bottom sheet 24 may be printed with an 
instruction 40, such as “PEEL HERE', at the proximal end 
to instruct a user where to begin the proximal to distal 
peel-away of the top sheet 22 from the bottom sheet 24. 
Other printing, Such as international Symbols, may also be 
used and printed in other locations on the bottom sheet 24. 
The bottom sheet 24 may also be printed with positioning 
markings for positioning a connector within the protective 
cover 20. In one embodiment, a proximal positioning marker 
42, Such as a long line, may be used to indicate the location 
of the proximal end of the protective cover 20 and of the 
pouched connector. Distal markers 44, Such as short lines, 
may be used to demarcate a connecting Segment of a 
connector from a handle, or grip, Segment of the connector 
that may be held when attaching the connector to an radia 
tion source delivery device, or other device. It is to be 
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understood that in other embodiments markings and instruc 
tions may also be printed on the exterior face of the bottom 
sheet 24, on either face of the top sheet 22 or may be 
partially or completely omitted. 
0032. In one embodiment, the top sheet 22 and bottom 
sheet 24 are joined by seals 52 and 56, to form the protective 
cover 20. In one example, the Seals 52 are formed using a 
Verton Package Sealer NiF6000005. In one example, the 
Seals 52 may be created using a high temperature Set point 
of 220 F. (degrees Fahrenheit) +5F., a low temperature set 
point of 175 Fit5° F., and a pressure of 70 PSI+5 PSI. It is 
to be understood that these temperature and pressure ranges 
may be particular to the Specific Sealer given above used 
with the particular materials described above. Other sealers 
may require different ranges. Other Sealing methods and 
Settings may be used, but the Seals produced should be 
Strong enough to maintain a connector in a pouched position, 
and yet be weak enough to allow the top sheet 22 and bottom 
sheet 24 to be peeled away to expose a connector for use. 
0033. In one embodiment, the seals 52 have intermediate 
stops 54 which are small, inward extensions of the seals 52. 
Intermediate Stops 54 provide added resistance during peel 
away of the top sheet 22 from the bottom sheet 24. The 
added resistance allows a user to decide whether to Stop the 
peel-away at the intermediate Stops 54 or to continue peel 
away and removal of the protective cover 20 from a con 
nector. If the peel-away is stopped at the intermediate Stops 
54, a pouched connector would be exposed for connection to 
the radiation Source delivery device. Following connection, 
the partially separated top sheet 22 and bottom sheet 24 may 
then be used to help prevent contamination of the connection 
during the intravascular procedure. If the peel-away is not 
Stopped at the intermediate Stops 54, a user may apply a 
Slight more pull to overcome the added resistance of the 
intermediate stops 54, thus allowing the protective cover 20 
may be removed altogether. It should be understood that in 
other embodiments, intermediate StopS 54 may be separate 
from the seals 52. 

0034. After formation of the seals 52, a connector may be 
inserted between the top sheet 22 and the bottom sheet 24, 
positioned between the markers 42 and 44, and then the seal 
56 formed. In one example, the seal 56 may be formed using 
a standard bar sealer well-known to those of ordinary skill 
in the art. While seal 56 is shown being formed at the 
proximal edges of Seals 52, it is to be understood that Seal 
56 may also be formed so that it crosses seals 52. It is to be 
understood that the Sequencing of the formation of the Seals 
52 and 56 is not meant to limit the scope of the present 
invention and that other Sequencing may be used. 
0035 FIG. 3 illustrates a top view of a protective cover 
in conjunction with a connector according to one embodi 
ment of the present invention. In the present illustration, the 
connector 14 has a connection Segment 32 for attachment to 
an radiation Source delivery device, and a handle Segment 34 
that may be held while attaching the catheter to the radiation 
Source delivery device. It is to be understood that the 
connector 14 is not limiting on the present invention, but 
rather, merely Serves as an example of a connector that may 
be protected from contaminants by use of the present 
invention. 

0036). In one example, a plurality of protective covers 20 
may be fabricated in a sheet format using a Standard mul 
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tiple, cut and Seal procedure well known by those of 
ordinary skill in the art in which the top sheet 22 and bottom 
sheet 24 are cut using a die and Sealed forming multiple 
protective covers 20 in one sheet. AS earlier mentioned the 
Vertron Package sealer NH6000005 may be used to form the 
seals 52. The individual protective covers 20 are then 
removed from the exceSS materials of the Sheet and are ready 
to be assembled with connectors. Individual connectors 14 
are then inserted distal end first into the open, proximal end 
46 of the protective cover 20 until the connector 14 is 
correctly positioned between the markers 42 and 44 and the 
distal end of the connector 14 exits the distal end 48 of the 
protective cover 20. In one embodiment, the connector 14 is 
correctly positioned when the handle Segment 34 is distal to 
the intermediate stops 54 and the proximal end of the 
connection Segment 32 is distal to the top positioning marker 
42. 

0037 After positioning, the seal 56 may be formed to 
effectively create a protective pouch around the connector 
14 So that the connector 14 is protected from contaminants 
prior to connection to a radiation Source delivery device. In 
one embodiment, the seal 56 may be formed just proximal 
to the top positioning marker 42 So that the flange and 
unsealed ends of the top sheet 22 and bottom sheet 24 
remain Separate for ease in Separately gripping each sheet 
during peel-away of the protective cover 20 from the con 
nector 14. It is to be understood that other embodiments of 
the present invention can be fabricated in various shapes and 
sizes to accommodate a variety of connectors, and that the 
Specific examples herein described are not meant to limit the 
Scope of the present invention. Further, other methods of 
assembling the protective cover 20 with the connector 14 
may be used, and that the method of assembly is not meant 
to limit the Scope of the invention. 
0038 FIG. 4 illustrates one view of how a protective 
cover according to one embodiment of the present invention 
may be used in conjunction with a connector. 
0039 FIG. 4 illustrates a protective cover 20 being 
partially peeled away to the intermediate Stops 54. In use, a 
user may simultaneously and Separately grip the top Sheet 22 
and bottom sheet 24 and peel them away from the connector 
14 in a proximal to distal direction, thus breaking seal 56. 
Peeling the top sheet 22 away from the bottom sheet 24 in 
the proximal to distal direction helps to direct contaminants 
present on the exterior of the protective cover 20 away from 
the exposed connector 14. 
0040. In one embodiment, at the intermediate stops 54, 
the user will encounter a slight resistance due to the added 
width of the seals formed by the intermediate stops 54. This 
resistance provides a decision point for the user. If the user 
Stops the peel-away at the intermediate Stops 54, the con 
nection Segment 32 of the connector 14 is exposed and may 
be connected to the radiation Source delivery device, and the 
handle segment 34 is still protected by the protective cover 
20. The top sheet 22 and bottom sheet 24 separate proximal 
to the intermediate stops 54 in a wing-like shape to form a 
Shielding Structure. If So desired, the user may then attach 
the connector 14 to the radiation Source delivery device So 
that this shielding Structure helps protect the connection 
from contaminants during the procedure. 
0041 Alternatively, in one embodiment, the user may 
decide not to use the Shielding feature of the present inven 
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tion and may wish to simply remove the protective cover 20 
from the connector 14 altogether. In this instance, the user 
need only apply a slight more pull to overcome the resis 
tance of the intermediate Stops 54 and continue the proximal 
to distal peel-away until the protective cover 20 is com 
pletely Separated from the connector 14. 
0042 FIG. 5 illustrates a top view of a protective cover 
according to another embodiment of the present invention. 
In the embodiment illustrated in FIG. 5, the top sheet 22 and 
bottom sheet 24 may be fabricated from the same materials 
as those earlier described in reference to FIGS. 2, 3 and 4. 
0043. In one embodiment, the protective cover 20 
includes a top sheet 22 Sealed to a bottom sheet 24 by a 
single seal 62 so as to create a protective pouch. FIG. 5 
illustrates the protective cover 20 of the present invention by 
itself without showing a connector therein So that the 
following discussion of the protective cover 20 is clearer. 
0044) In one embodiment, the top sheet 22 may be shorter 
in length at the proximal end than the bottom sheet 24 to 
provide an easily located Start point for peel-away of the top 
sheet 22 from the bottom sheet 24. It is to be understood that 
in other embodiments the top Sheet 22 may be longer in 
length at the proximal end than the bottom sheet 24, or that 
the top sheet 22 and bottom sheet 24 may be the Same length. 
0045. Further, in one embodiment, the top sheet 22 may 
have a flange extension 26A, as earlier discussed in refer 
ence to FIGS. 2, 3, and 4, to assist a user in locating the 
proximal Start point for peel-away of the protective cover 20. 
It is to be understood that in other embodiments the top sheet 
22 may be fabricated without a flange extension 26A, and 
that the flange extension 26A may be differently shaped. 

0046. In one embodiment, the proximal comers 28A of 
the top sheet 22 may be fabricated with sharp edges. The 
Sharp edges further facilitate Separation and peel-away of the 
top sheet 22 from the bottom sheet 24 which, in one 
embodiment, may be fabricated with proximal comers 28B 
having rounded edgeS. It is to be understood that in other 
embodiments either or both the proximal comers 28A and 
the proximal comers 28B may be fabricated with rounded 
edges, Sharp edges, or a differently patterned edge. 

0047. In one embodiment, the bottom sheet 24 may be 
longer in length at the proximal end 46 than the top sheet 22 
to facilitate locating the Start point for peel-away of the top 
sheet 22 from the bottom sheet 24 to expose a connector. It 
is to be understood that in other embodiments the bottom 
sheet 24 may be shorter in length than the top sheet 22, or 
that the bottom sheet 24 and the top sheet 22 may be the 
Same length. 

0048. Further, in one embodiment, the bottom sheet 24 
has a flange extension 26B, as earlier discussed in reference 
to FIGS. 2, 3, and 4, that assists a user in locating the 
proximal Start point for peel-away of the protective cover 20. 
It is to be understood that in other embodiments the bottom 
sheet 24 may be fabricated without a flange extension 26B, 
and that the flange extension 26B may be differently shaped. 

0049. In one embodiment, the proximal corners 28B of 
the bottom sheet 24 may be fabricated with round edges. The 
round edges further facilitate Separation and peel-away of 
the bottom sheet 24 from proximal corners 28A of the top 
sheet 22 which, in one embodiment, may be fabricated with 
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Sharp edges. It is to be understood that in other embodiments 
either or both the proximal comers 28B and the proximal 
comers 28A may be fabricated with rounded edges, Sharp 
edges, or a differently patterned edge. 
0050. The bottom sheet 24 may be printed with markings 
and/or instructions for ease of use. In one embodiment, the 
interior face of the bottom sheet 24 may be printed with an 
instruction 40, such as “PEEL HERE', at the proximal end 
to instruct a user where to begin the proximal to distal 
peel-away of the top sheet 22 from the bottom sheet 24. 
Other printing, Such as international Symbols, may also be 
used and printed in other locations on the bottom sheet 24. 
The bottom sheet 24 may also be printed with positioning 
markings for positioning a connector within the protective 
cover 20. It is to be understood that in other embodiments, 
markings and instructions may also be printed on the eXte 
rior face of the bottom sheet 24, on either face of the top 
sheet 22 or may be partially or completely omitted. 
0051. In one embodiment, the top sheet 22 and bottom 
sheet 24 are joined by a seal 62 to form the protective cover 
20. In one embodiment, the seal 62 may be a single seal that 
extends along both sides and acroSS the proximal end 46 of 
the protective cover 20 leaving the distal end 48 of the 
protective cover 20 unsealed. In one example, the Seal 62 
may be formed using a Verton Package Sealer NiF6000005. 
In one example, the Seal 62 may be created using a high 
temperature set point of 220 F. (degrees Fahrenheit) +5 F., 
a low temperature set point of 175 F-5 F., and a pressure 
of 70 PSI+5 PSI. It is to be understood that these temperature 
and pressure ranges may be particular to the specific Sealer 
given above used with the particular materials described 
above. Other Sealers may require different ranges. Other 
Sealing methods and Settings may be used, but the Seals 
produced should be strong enough to maintain a connector 
in a pouched position, and yet be weak enough to allow the 
top sheet 22 and bottom sheet 24 to be peeled away to 
expose a connector for use. 
0.052 In one example, after formation of the seal 62, a 
connector may be inserted, proximal end first, at the distal 
end of protective cover 20, until it stops distal to the 
proximal end of the seal 62. The distal end of the protective 
cover 20 may then be sealed to the connector where it exits 
distally from the protective cover 20. 
0053 FIG. 6 illustrates a top view of a protective cover 
according to the embodiment of the present invention illus 
trated in FIG. 5 in conjunction with a connector. In one 
example of this embodiment the connector 14 that may have 
a leSS defined connector Structure, Such as the termination of 
the catheter, i.e., an open tube Structure. However, for 
purposes of this example, and for ease of description, the 
proximal end of the catheter desired to be protected from 
contaminants will be referred to as connector 14. It is to be 
understood that the connector 14 is not meant to be limiting 
on the present invention, but rather, merely Serves as another 
example of a connector which may be protected from 
contaminants by use of the present invention. 
0054. In one example, a plurality of protective covers 20 
may be fabricated in a sheet format using a Standard mul 
tiple, cut and Seal procedure well known by those of 
ordinary skill in the art in which the top sheet 22 and bottom 
sheet 24 are cut using a die and Sealed forming multiple 
protective covers 20 in one sheet. The Vertron Package 
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sealer NH6000005 may be used to form the seal 62. The 
individual protective covers 20 are then removed from the 
exceSS materials of the sheet and are ready to be assembled 
with connectors. Individual connectors 14 are then inserted, 
proximal end first, e.g., the end that will connect to the 
radiation Source delivery device, into the open, distal end 48 
of the protective cover 20 until the connector 14 is posi 
tioned distal to the proximal end of the seal 62. 
0055. After positioning, the open, distal end 48 of the 
protective cover 20 may be sealed by seal 64 to the con 
nector 14 where it extends distal to the protective cover 20. 
Seal 64 may be formed using heat activated Shrink-wrap So 
that a protective pouch is created around the connector 14 to 
prevent contamination of connector 14 prior to connection to 
a radiation Source delivery device. It is to be understood that 
other methods of Sealing the open, distal end of the protec 
tive cover 20 to the catheter may also be used. Further, it is 
to be understood that other embodiments of the present 
invention can be formed in various shapes and Sizes to 
accommodate a variety of connectors. Additionally, other 
methods of assembling the protective cover 20 with the 
connector 14 may be used, and that the method of assembly 
is not meant to limit the Scope of the present invention. 
0056 FIG. 7 illustrates a top view of a protective cover 
according to another embodiment of the present invention. 
The embodiment illustrated in FIG. 7 may be fabricated as 
earlier described with reference to FIGS. 5 and 6, however 
the dimensions of the flange extensions 26A and 26B are 
increased to facilitate the peel-away of the top sheet 22 from 
the bottom sheet 24. 

0057 Thus, the present invention as described herein 
provides Several embodiments of a protective cover to help 
prevent contamination of a radiation Source delivery device 
by a connector and to help prevent contamination of the 
connector prior to connection to the radiation Source deliv 
ery device. The protective cover includes a top sheet and a 
bottom sheet that are Sealed together to form a protective 
pouch around a connector. The protective cover can remain 
intact during the positioning of an intravascular catheter, and 
can then be peeled away to expose the uncontaminated 
connector for attachment to the radiation Source delivery 
device. The protective cover is peeled away from the con 
nector in a proximal to distal direction to direct contami 
nants away from the exposed connector. The protective 
cover may be partially peeled away to provide a shielding 
Structure to additionally help prevent contamination cf the 
connection, or may be completely peeled away from the 
COnnectOr. 

0058. In the embodiments and examples presented 
herein, the present invention is described in relation to 
delivery of intravascular radiation therapy (IRT) utilizing a 
catheter and a radiation Source delivery device. It is to be 
understood that the present invention may be used to protect 
a catheter connector from contamination prior to connection 
to devices other than radiation Source delivery devices. 
Further, the present invention may also be used with intra 
vascular procedures other than IRT where it is advantageous 
to prevent contamination of catheter connectors, or other 
connectors, used in those procedures, for example, angio 
plasty, atherectomy, Stenting, or instrumental diagnostic 
procedures. 
0059. In the foregoing specification, the invention has 
been described with reference to specific exemplary embodi 
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ments thereof. It will, however, be evident that various 
modifications and changes may be made thereto without 
departing from the broader Spirit and Scope of the invention 
as Set forth in the appended claims. The Specification and 
drawings are, accordingly, to be regarded in an illustrative 
rather than a restrictive Sense. 

We claim: 
1. An apparatus to help prevent contamination of a device 

during an intravascular procedure comprising: 

a protective cover, wherein Said protective cover may be 
Sealed around a connector, and wherein Said protective 
cover may be peeled away from Said connector to allow 
Said connector to be attached to Said device. 

2. The apparatus of claim 1 wherein Said protective cover 
further comprises a top sheet and a bottom sheet Sealed 
together to form a protective pouch. 

3. The apparatus of claim 2 wherein Said top sheet and 
Said bottom sheet are Sealed together Such that Said top sheet 
and Said bottom sheet may be separated and peeled away 
from Said connector in a proximal to distal direction to 
expose Said connector for attachment to Said device. 

4. The apparatus of claim 3 wherein Said top sheet and 
Said bottom sheet are Sealed together Such that Said top sheet 
and Said bottom sheet may be partially Separated and par 
tially peeled away from Said connector in a proximal to 
distal direction to expose Said connector for attachment to 
Said device, Said partially Separated top and bottom sheets 
forming a shield structure to help prevent contamination of 
Said attachment to Said device. 

5. A protective cover to help prevent contamination of a 
device during an intravascular procedure, Said protective 
cover comprising: 

a top sheet; 
a bottom sheet; 

at least one Seal attaching Said top sheet and Said bottom 
sheet, Said at least one Seal capable of forming a 
protective pouch around a connector when Said con 
nector is positioned between Said top sheet and Said 
bottom sheet, Said at least one Seal attaching Said top 
sheet and Said bottom sheet Such that Said top sheet and 
Said bottom sheet may be separated and peeled away 
from Said connector in a proximal to distal direction to 
expose Said connector for attachment to Said device. 

6. The protective cover of claim 5 further comprising 
intermediate stops. So that Said top sheet may be partially 
peeled away from Said bottom sheet in a proximal to distal 
direction. 

7. The protective cover of claim 5 wherein said top sheet 
is transparent and Said bottom sheet is opaque. 

8. The protective cover of claim 5 wherein said top sheet 
is waterproof and Said bottom sheet is water-resistant. 

9. A protective cover to help prevent contamination of a 
device during an intravascular procedure, Said protective 
cover comprising: 

a top sheet, Said top sheet having a proximal end and a 
distal end; 

a bottom sheet, Said bottom sheet having a proximal end 
and a distal end; 
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at least one Seal attaching Said top sheet to Said bottom 
sheet, Said at least one Seal capable of forming a 
protective pouch around a connector when Said con 
nector is positioned between Said top sheet and Said 
bottom sheet, Said at least one Seal attaching Said top 
sheet and Said bottom sheet Such that Said top sheet and 
Said bottom sheet may be separated and peeled away 
from Said connector in a proximal to distal direction to 
expose Said connector for attachment to Said device. 

10. The protective cover of claim 9 wherein said proximal 
end of Said top sheet is shorter than Said proximal end of Said 
bottom sheet. 

11. The protective cover of claim 9 wherein said top sheet 
and Said bottom sheet have flange extensions at Said proxi 
mal ends. 

12. The protective cover of claim 11 wherein said proxi 
mal end of Said top sheet has sharp edges and Said proximal 
end of Said bottom sheet has rounded edges. 

13. The protective cover of claim 9 wherein said top sheet 
further comprises an exterior face and an interior face, 
wherein Said interior face provides a friction Surface to allow 
easy gripping of Said top sheet. 

14. The protective cover of claim 9 wherein said bottom 
sheet further comprises an exterior face and an interior face, 
wherein Said interior face has printed positioning markers. 

15. The protective cover of claim 9 wherein said top sheet 
is transparent and Said bottom sheet is opaque. 

16. The protective cover of claim 9 wherein said top sheet 
is waterproof and Said bottom sheet is water-resistant. 

17. The protective cover of claim 15 wherein said top 
sheet is fabricated from 2-ply 200 LDPE and 48 gauge PET. 

18. The protective cover of claim 15 wherein said bottom 
sheet is fabricated from TyvekTM 1073B with a CR-27 
coating. 

19. The protective cover of claim 15 wherein said bottom 
sheet is fabricated from TyvekTM 1073B with an ITP150 
coating. 

20. An apparatus to help prevent contamination of a 
device during an intravascular procedure comprising: 

a connector, Said connector for attachment to a device; 

a protective cover, wherein Said protective cover is Sealed 
around Said connector, and wherein Said protective 
cover may be peeled away from Said connector to allow 
Said connector to be attached to Said device. 

21. The apparatus of claim 20 wherein said protective 
cover further comprises a top sheet and a bottom sheet 
Sealed together to form a protective pouch around Said 
COnnectOr. 

22. The apparatus of claim 21 wherein Said top sheet and 
Said bottom sheet are Sealed together Such that Said top sheet 
and Said bottom sheet may be separated and peeled away 
from Said connector in a proximal to distal direction to 
expose Said connector for attachment to Said device. 

23. The apparatus of claim 22 further comprising inter 
mediate StopS. So that Said top sheet may be partially peeled 
away from Said bottom sheet in a proximal to distal direction 
to expose Said connector for attachment to Said device, Said 
partially Separated top and bottom sheets forming a shield 
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Structure to help prevent contamination of Said attachment to 26. The apparatus of claim 24 wherein said bottom sheet 
Said device. is fabricated from TyvekTM 1073B with a CR-27 coating. 

24. The apparatus of claim 21 wherein Said top sheet is 27. The apparatus of claim 24 wherein said bottom sheet 
transparent and Said bottom sheet is opaque. is fabricated from TyvekTM 1073B with an ITP150 coating. 

25. The apparatus of claim 24 wherein said top sheet is 
fabricated from 2-ply 200 LDPE and 48 gauge PET, k . . . . 


