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Surgical Drape Configured for Peripherally Inserted Central Catheter

Procedures

BACKGROUND

TECHNICAL FIELD

This invention relates generally to medical gowns, and more particularly to a gown
configured to facilitate prevention of infection and other complications during medical
procedures.

BACKGROUND ART

Healthcare facilities are increasingly concerned about the occurrence of “secondary
infection” occurring during medical and surgical procedures. As a result, more attention is being
turned to establishment and maintenance of sterile ficlds about patients and procedure sites. For
example, some healthcare facilities request medical professionals to check and double check
certain conditions, such as whether a proper sterile field has been established or whether a proper
sterile field can be maintained. Despite these warnings, it can some times be difficult to
remember to check and double check each condition. Further, it can be difficult to maintain
sterile fields with some currently existing equipment.

It would be advantageous to have equipment configured to reduce contamination of
sterile fields during medical procedures.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates a non-patient side of one embodiment of a medical drape configured in
accordance with one or more embodiments of the invention.
FIG. 2 illustrates a patient side of one embodiment of a medical drape configured in accordance

with one or more embodiments of the invention.
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FIG. 3 illustrates one illustrative tool-less removal feature suitable for use with one or more
medical drapes configured in accordance with one or more embodiments of the invention.
FIGS. 4 and 5 illustrate a perspective and side view, respectively, of one illustrative embedded
tourniquet suitable, but optional, for use with one or more drapes configured in accordance with
embodiments of the invention.

FIG. 6 illustrates another illustrative embedded tourniquet configured for optional use with one or
more drapes in accordance with embodiments of the invention.

FIG. 7 illustrates one embodiment of a medical drape configured in accordance with
embodiments of the invention being used during a peripherally inserted central catheter
procedure.

FIG. 8 illustrates one method of folding a medical drape in accordance with embodiments of the
invention.

FIG. 9 illustrates a method of using medical drapes configured in accordance with one or more
embodiments of the invention.

FIGS. 10-12 illustrate folding steps suitable for using or, in reverse order, making one or more
drapes configured in accordance with embodiments of the invention.

Skilled artisans will appreciate that elements in the figures are illustrated for simplicity
and clarity and have not necessarily been drawn to scale. For example, the dimensions of some
of the elements in the figures may be exaggerated relative to other elements to help to improve
understanding of embodiments of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Embodiments of the invention are now described in detail. Referring to the drawings,
like numbers indicate like parts throughout the views. As used in the description herein and
throughout the claims, the following terms take the meanings explicitly associated herein, unless

6 99 &6
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the context clearly dictates otherwise: the meaning of an,” and “the” includes plural



[015]

[016]

[017]

WO 2012/161869 PCT/US2012/032122

reference, the meaning of “in” includes “in” and “on.” Relational terms such as first and second,
top and bottom, and the like may be used solely to distinguish one entity or action from another
entity or action without necessarily requiring or implying any actual such relationship or order
between such entities or actions. Also, reference designators shown herein in parenthesis indicate
components shown in a figure other than the one in discussion. For example, talking about a
device (10) while discussing figure A would refer to an element, 10, shown in figure other than
figure A.

A central catheter is a catheter that is placed into a large vein through which medical
professionals may repeatedly deliver fluids or medications to a patient. Central catheters can also
be used to withdraw fluids, such as blood, for testing. Central catheters can be inserted into
various parts of the patient, but are generally inserted in veins in the neck. Central catheters
inserted into arms are known as “peripherally” inserted central catheters. Peripherally inserted
central catheters are frequently placed in a patient’s arm to allow prolonged intravenous access,
such as for extended antibiotic treatment, chemotherapy, and so forth. Peripherally inserted
central catheters are frequently left in place in the patient’s arm for periods ranging from six
weeks to one year.

Catheter insertion procedures, including peripherally inserted central catheter procedures,
are generally performed bedside by a medical professional who specializes in insertion. The
medical professional is frequently a specially trained nurse. One exception to bedside insertion
occurs during radiology procedures, where the catheter is guided and inserted by a doctor.

Regardless of who inserts the catheter, or where it is inserted, bloodstream infection is a
concern. It will be readily understood that insertion of a semi-permanent object into a patient’s
vein has associated therewith a risk that bacteria or other microbes will be introduced into the
bloodstream during central catheter and peripherally inserted central catheter insertion
procedures. Studies have shown that such infections can be a source of death. The largest

percentage of these infections occurs at the time of catheter insertion.
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To combeat this, some health care providers have begun to issue procedure requirements
that are similar to those used in surgery. For example, a catheter insertion specialist must don hair
covering, a mask, gloves, foot coverings, and a full-body sterile surgical gown, just as if they
were entering an operating room. Such procedures also require the patient to be covered by a
conventional medical drape. Such procedures attempt to ensure that a maximum barrier
environment is established prior to the insertion of central lines.

While the procedures are beneficial, they are insufficient for preventing bloodstream
infections during central line procedures for two reasons: First, it is frequently the case that
medical personnel performing line placement are unfamiliar with “surgical” practices and aseptic
techniques used during operations. Said differently, central catheter insertion personnel generally
do not work in the operating room, and are therefore frequently unacquainted with operating
room procedures. Accordingly, such personnel therefore frequently lack understanding of certain
techniques, including correct steps in tying tourniquets and when to drape the patient. These
deficiencies can cause breaks in aseptic technique. For example, tying a tourniquet too soon could
cause damage to the patient. Nonetheless, in catheter insertion, procedures frequently suggest the
tourniquet be tied before the sterile field is created, which is still before the medical personnel
dons the equipment listed above. Thus, some medical personnel may be tempted to apply
tourniquets required in central line insertion procedures too soon.

A second problem is that central catheters and peripherally inserted central catheters are
frequently inserted by a single person, not a team. Consequently, the insertion personnel must
juggle many items and perform many complex steps to ensure sterile fields using conventional
equipment and drapes. Application of prior art drapes requires at least two people to prevent
compromise of the sterile field. When one person attempts to apply a drape in a catheter insertion

procedure, he or she risks compromise of any sterile field that may be required for the procedure.
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Embodiments of the present invention work to solve both problems by providing a full
body procedural drape that is specifically configured for central catheter insertions. While
peripherally inserted central catheters will be used below as an illustrative application, it will be
clear to those of ordinary skill in the art having the benefit of this disclosure that the invention is
not so limited. Minor modification of drapes described herein, such as slight movement and
relocation of the components described below, will permit drapes configured in accordance with
embodiments of the invention to be readily used for a wide variety of central line or
catheterization procedures.

Advantages offered by the embodiments of the invention, as compared to prior art
designs, include that the drapes described below help to address claustrophobic or enclosed
feelings of the patient under the drape, help medical personnel more casily apply, use, and
remove tourniquets, help ensure proper aseptic techniques, and help in removal of the drape
without compromising the integrity of the catheter. An additional advantage offered by
embodiments of the invention is that they can be applied by a single person without
compromising the sterile field about the patient.

Embodiments described below provide a medical drape, suitable for use in peripherally
inserted central catheter and other procedures, that work as full-body drapes and that are easy for
onge person to open and apply. Additionally, medical drapes described below can be universally
configured for use with the right or left arm. As patients are generally awake for peripherally
inserted central catheter procedures, one or more embodiments described below provide a full,
clear panel in the top portion covering the patient’s face so the patient does not feel “enclosed.”
This is in contrast to conventional drapes, which are fully opaque. In one embodiment, to provide
additional patient comfort, a tenting bar is incorporated into the clear panel. The tenting bar
allows the medical personnel to fashion the bar so as to retain the clear panel away from portions

of the patient’s face, thereby allowing easier breathing and reduced stress.
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The clear panel provides additional benefits as well. For instance, the clear panel makes it
possible for medical personnel to see the patients arm for better application and removal of
tourniquets and for better insertion of the central line. In one embodiment, the medical drape is
configured with a T-shaped cross section to facilitate bedside line insertion. A table can be placed
bedside beneath the horizontal portion of the T-shaped cross section. While most prior art drapes
would result in contamination of the sterile field after the drape is placed on the patient, the T-
shape ensures that the sterile field is maintain.

Some embodiments include integral tourniquets that prevent medical personnel from
“fishing™ for a tourniquet that is beneath an opaque drape, as is the case in prior art designs. The
tourniquets can include closure devices on the patient side of the drape, such as snap-locking
device or buckle-type closhre.

In one or more embodiments, the medical drape includes a tool-less removal feature that
allows drape to be easily removed at the end of the procedure. The tool-less removal feature
allows the drape to “break away” from the insertion site, thereby preventing accidental tugging or
pulling of the remaining line.

Turning now to FIGS. 1 and 2, illustrated therein is one embodiment of a medical drape
100 suitable for peripherally inserted central catheter and other catheterization procedures. FIG. 1
illustrates a plan view of the “non-patient” or “medical personnel” side, while FIG. 2 illustrates a
plan view of the “patient side.” The side of FIG. 2 is referred to as the “patient side” because it is
the side that will contact the patient when the medical drape 100 is used in a catheter insertion
procedure. The medical drape 100 is bisected because it is divided into a first portion that is, in
one embodiment, transparent, and a second portion that is, in one embodiment, opaque.

The illustrative medical drape 100 of FIG. 1 has a T-shape when viewed in plan view,
with an upper portion 101 being wider than the lower portion 102. In one embodiment, the upper

portion 101 is configured to be wide enough to cover at least the arms and head of a patient. The



[029]

WO 2012/161869 PCT/US2012/032122

lower portion can be configured to cover the torso portions of the patient. Generally, these torso
portions will be at least inferior to the abdominal portion of the patient. [llustrating by example,
the upper portion 101 can be configured for positioning over a brachial portion of a patient, a
cubital portion of the patient, an antibrachial portion of the patient, or combinations thercof, while
the lower portion 102 can be configured to cover patient portions inferior thereto.

In one or more embodiments, the upper portion 101 and lower portion 102 are
manufactured from different materials. In one embodiment well suited for peripherally inserted
central catheters, the upper portion 101 is pellucid while the lower portion 102 is opaque. In
another embodiment, the upper portion 101 is transparent, while the bottom portion is any of non-
transparent, opaque, or non-pellucid. For example, in one embodiment the upper portion can be
manufactured from clear 0.05 mm polyethylene sheeting. It should be noted that other clear,
flexible materials may be used in place of polyethylene. Similarly, the lower portion 102 can be
manufactured from 45g spunbond-meltblown-spunbond material. Other materials can be used for
the lower portion 102, including, for example, various woven, non-woven, hydroentangled
materials, and/or combinations thercof, absorbent Airlaid, spunlace, blends of polyester,
polypropylene, polycthylene, urethane, and/or combinations thereof, using various methods,
including a spunbond metblown spundbond (SMS) method, a spunbond metblown metblown
spundbond method (SMMS), and a spunbond metblown metblown spundbond method
(SMMMS). Suppliers of such materials include Cardinal Health in Dublin, Ohio, Kimberly Clark
in Neena, Wisconsin, Molnycke Health Care in Newtown, Pennsylvania, and Precept Medical
Products, Inc., in Arden, North Carolina. These materials and methods are illustrative only, as
others will be readily apparent to those of ordinary skill in the art having the benefit of this
disclosure. For example, one or more antimicrobial layers can be added to further enhance
antimicrobial protection. Additionally, the material can optionally include and water resistant

lining that prevents the passage of fluids through the material.
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Configuring the upper portion 101 to be pellucid or transparent offers several advantages
over prior art drapes. First, it allows the patient to see what is going on during the procedure. This
results in a patient that feels less claustrophobic and more at ease. Second, it allows the insertion
personnel to fully see the insertion site. Third, when tourniquets are involved, as is the case with
peripherally inserted central catheters, the pellucid nature of the upper portion allows the insertion
personnel to quickly find and use the tourniquet. Fourth, where additional procedures such as
ultrasound imaging are required, predetermined minimum areas 150,151 of the upper portion 101
permit an ultrasound technician or other medical services provider to see a patient’s limbs
through these predetermined minimum areas 150,151. Said differently, in one embodiment the
predetermined minimum areas 150,151 are sufficient for a patient’s limb disposed beneath the
transparent portion to be visible from above the transparent portion. Configuring the lower
portion 102 to be opaque allows portions of the patient not involved in the procedure to be
covered, thereby maintaining patient dignity.

In one embodiment, the upper portion 101 includes a tenting bar 103. In one
embodiment, the tenting bar 103 is centrally disposed along the upper portion 101, although other
applications may suggest placing the tenting bar 103 elsewhere. The tenting bar 103 can be
attached to the upper portion, such as by adhesive or other means. Alternatively, the tenting bar
103 can be integrated into the upper portion 101, such as with a molding or integration process.

The tenting bar 103 is included to position at least some of the upper portion 101 away or
apart from the patient’s face when the medical drape 100 is disposed atop the patient (along an
anterior portion of the patient). This will be shown in more detail in the discussion of FIG. 6.

In one embodiment, the tenting bar 103 is manufactured from a flexible or bendable
material. Soft aluminum, copper, alloy, or other materials can be used to form the tenting bar 103.

When the tenting bar 103 is configured from a bendable material, medical personnel can tailor the
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tenting bar 103 for maximum separation between the patient’s face and the upper portion 101, or
for maximum patient comfort, once the medical drape 100 has been placed over the patient.

In one or more embodiments, the medical drape 100 has one or more apertures 104,105
configured for placement over a central catheter insertion site. The apertures 104,105 can be
configured as fenestrations in the medical drape 100 that define openings or apertures in one or
more embodiments. The illustrative embodiment of FIG. 1 includes a first aperture 104 and a
second aperture 105, which provide a “universal” drape that can be used for catheter insertion in
either a patient’s right or left arm. It will be clear to those having benefit of this disclosure that
customized “right handed” or “left handed” drapes could be configured with only one aperture.
Similarly, expanded usage drapes could be configured with three or more apertures. For example,
one drape could have the first aperture 104, the second aperture 105, and a third aperture (not
shown) configured for placement over a patient’s neck. The apertures 104,105, in one
embodiment, are configured to allow a peripherally inserted central catheter to be inserted
through one of the apertures 104,105 when the medical drape 100 is disposed atop the patient.
The apertures 104,105 or fenestrations could be configured to accommodate other medical
procedures as well.

In one or more embodiments, an absorptive element 106,107 is disposed about the
apertures 104,105. In the illustrative embodiment of FIG. 1, the absorptive elements 106,107 have
a substantially U-shape and are placed on the exterior sides of the upper portion 101 relative to
the apertures 104,105. The absorptive elements 106,107 can be gauze-like, a non-woven
absorbent material, or other absorptive material configured to absorb fluids, such as blood, that
may become present during a catheterization procedure.

In one embodiment, the absorptive elements 106,107 are arranged such that a
predetermined minimum area 150,151 of the upper portion 101, which in this embodiment is
transparent, is disposed between the absorptive elements 106,107 and the apertures 104,105 or

fenestrations. In this illustrative embodiment, the predetermined minimum areas 150,151 are one
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and a half inch wide strips that pass about the apertures 104,105. Such minimum areas of
transparent material are helpful in a variety of applications. For example, it is sometimes the case
that an ultrasound procedure is used during a catheterization procedure. When this is the case, an
ultrasound technician may need to see the patient’s limb through the upper portion 101 of the
drape 100. If the absorptive elements 106,107 extend to the apertures 104,105, this is not
possible. However, when the predetermined minimum areas 150,151 are included, the patient’s
limb disposed beneath the upper portion 101 becomes visible from above the upper portion 101.

In one or more embodiments, to keep the apertures 104,105 closed until needed,
releasable coverings 201,202 may be attached over each aperture 104,105. In this illustrative
embodiment, the releasable coverings 201,202 comprise conventional medical release paper
affixed to the patient side of the medical drape 100. One suitable means for affixing the releasable
coverings 201,202 to the medical drape is with sections 203 of adhesive tape. The adhesive tape
can be a single-coated polyethylene medical tape, such as a medical tape manufactured by 3M
(St. Paul, Minn.) as product number 1521. The 3M Medical Tape 1521 is a single-coated tape
having a matte finish which includes a transparent polyethylene and is coated with a
hypoallergenic, pressure sensitive acrylate adhesive and includes a liner that is silicone treated
and is polyethylene coated on one side only along with a bleached Kraft paper release liner. The
3M medical tape has a tape caliper of 6.4 mil (0.16 mm) of polyethylene film tape, a backing of
5.0 mil (0.13 mm) translucent polyethylene film, an acrylate adhesive (designed for
medical/surgical use), and a release liner of 83 Ib poly-coated Kraft paper, with silicone on one
side (6 mils/0.15 mm). The adhesion to steel of the 3M Medical Tape 1521 is 21 ounces/inch
width (0.6 kg/25 mm width). Other suitable medical tapes manufactured by 3M and/or other
manufacturers may be used as well. For example, where the adhesive tape is double-sided, the
tape can also be used to temporarily attach the upper portion 101 to the patient. This ensures that
the aperture 105 remains over the insertion site without requiring the insertion specialist to

continually hold the upper portion 101 in place.
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In one or more embodiments, to make removal of the medical drape 100 casier, a tool-
less removal feature 108,109 can be incorporated into the upper portion 101. One example of a
tool-less removal feature is described in commonly assigned, co-pending patent application
USSN 12/188,931, filed August 8, 2008, entitled “Zip Strip Draping System and Methods of
Manufacturing Same,” Fred L. Allen, inventor, which is incorporated herein by reference.

In one embodiment, the tool-less removal feature 108,109, which is described in more
detail with reference to FIG. 3 below, includes a drape cut, adhesive tape strip, and score line,
each of which extends from an edge 110,111 of the upper portion 101 to a corresponding aperture
104,105. In the illustrative embodiment of FIGS. 1 and 2, the tool-less removal feature 108,109
extends from an edge of the drape 100, across the absorptive elements 106,107, across the
predetermined minimum areas 150,151 of transparent material, and to the apertures 104,105. Said
differently, the drape cut, adhesive tape strip, and score line can begin at an edge, ¢.g., edge 110,
and passes along the upper portion 101 to an aperture, e.g., aperture 104.

The adhesive tape strip is positioned along the length of the drape cut to overlap a portion
of the drape material on both sides of the drape cut to initially secure the adjoining drape cut sides
together. The score line permits easy tearing of the adhesive tape strip to open the drape cut.
Usage of the tool-less removal features 108,109 allow the upper portion 101 to be removed
without disturbing a peripherally inserted central catheter that has been placed through one of the
apertures 104,105.

In one or more embodiments, to show medical personnel where to begin opening the
tool-less removal features 108,109, indicators 112,113, which are shown in a blown-up view in
FIG. 1, can be disposed at edges 110,111 of the upper portion 101. Said differently, indicators
112,113 can be included to indicate the starting point of each tool-less removal feature 108,109.
The indicators 112,113, which may include instructional indicia such as the words “Tear Here” or

“Snap Here.” Accordingly, medical personnel knows to grasp and pull apart the indicators

11
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112,113 to tear apart the adhesive tape strip along the score line to “peel” the upper portion 101
about the inserted central line. Other indicators 114,204 can be included as well, such as
indicators alerting medical personnel which end is the “head” (indicator 204) and “foot”
(indicator 114), respectively.

lustrative dimensions now are provided to further describe one embodiment suitable for
use in peripherally inserted central catheter applications. It will be clear to those of ordinary skill
in the art having the benefit of this disclosure that these dimensions are examples only, provided
to present a clearer image of one embodiment, and can readily be modified based upon
application or customer demand.

In one embodiment, the lower portion 102 has a width 115 of sixty-four inches, plus or
minus one inch. In one embodiment, the lower portion 102 has a length of sixty-three inches, plus
or minus one inch. In one embodiment, the upper portion 101 has a length of forty-one inches,
plus or minus one inch. In one embodiment, the upper portion 101 has a width 118 of one
hundred and twelve inches, plus or minus one inch. In one embodiment, the tenting bar 103 is
about three-quarters of an inch wide and about eleven inches long. The tenting bar in this
embodiment is centrally disposed along the width 118 of the upper portion 101, and is disposed a
distance 119 of about seventeen inches from the top of the upper portion 101.

In one embodiment, the width 1200f the absorptive elements 106,107 is about twenty
inches. In one embodiment, the length 121 of the absorptive elements 106,107 is about twenty
inches. In one embodiment, the absorptive elements 106,107 extend a distance 122 of about ten
inches from the center of the apertures 104,105. In one embodiment, the “arms” of the U-shape of
the absorptive elements 106,107 have a width 123 of about ten inches. In one embodiment, the
center of the U-shape of the absorptive elements 106,107 is a distance 124 of about ten inches. In

one embodiment, the width 125 of the releasable coverings 201,202 is about seven inches.

12
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Turning now to FIG. 3, one of the tool-less removal features 108 is shown in more detail.
As noted above, in one embodiment the tool-less removal feature 108 includes an adhesive tape
strip 301, a drape cut 302, and a score line 303. The adhesive tape strip 301 generally includes a
first strip side 304 and a second strip side 305, which are connected along the score line 303. The
score line 303 can be formed by partially severing the adhesive tape strip 301 along its length.
Thus, the first strip side 304 can be casily separated from the second strip side 305 to open the
drape cut 302. In addition to securing the drape cut 302, the adhesive tape strip 301 seals the
drape cut 302 to prevent any violation of a sterile ficld formed on the patient side of the medical
drape 100.

Turning now to FIGS. 4 and 5, illustrated therein is an alternate feature that may
optionally be included in one or more medical drapes configured in accordance with
embodiments of the invention. As noted above, peripherally inserted central catheter procedures
require tourniquets. Prior art drapes required medical personnel to fish around under an opaque
drape to blindly place, apply, and release a tourniquet. FIGS. 4 and 5 illustrate a more
advantageous means of accomplishing this task.

More specifically, FIGS. 4 and 5 illustrate a tourniquet 401 integrated with a layer 400 of
the drape material. The illustrative tourniquet 401 passes through a sleeve 402 that is disposed on
the patient side of the layer 400 of drape material. Ends 403,404 of the tourniquet 401 extend
outwardly on the non-patient side so as to be accessible by medical personnel.

The sleeve 402 can be integrated into the layer 400 of drape material by sealing features
501,502 that prevent any access to the tourniquet 401 from the patient side of the drape. For
example, where the layer 400 of drape material is the polyethylene of the upper portion (101)
described above, the sleeve 402 can also be made from polyethylene as well, with the sealing
features 501,502 being made from thermoplastic that is integrally formed, such as by ultrasonic

sealing, with the polyethylene to prevent moisture or other materials from reaching the tourniquet
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401. This preserves the sterile field on the patient side, while providing access to the tourniquet
401 on the non-patient side.

When included in a medical drape, the patient can slip their arm through the sleeve 402
when being covered with the drape. The tourniquet 401 can remain loose until needed. The
tourniquet 401 can further be easily applied and released, as needed, without the fishing and
uncertainty associated with prior art systems.

Turning now to FIG. 6, illustrated therein is another alternate feature that may optionally
be included in one or more medical drapes configured in accordance with embodiments of the
invention, where those drapes include integrated tourniquets 601. As will be described in more
detail below, one advantage of drapes configured in accordance with the present disclosure is that
they can be casily used and removed by a single person. This is in contrast to prior art drapes,
where two people were generally required for application to preserve the sterile field. The drape
600 of FIG. 6 makes the tourniquet process even simpler for a single health care services provider
to use by including a coupler 660 that bisects the tourniquet 601. Accordingly, rather than having
to fold the patient’s arm back and slide it through a loop, the health care services provider is able
to simply snap the coupler 660 about the patient’s limb when the drape 600 is being unfolded.

In the illustrative embodiment of FIG. 6, the tourniquet 601 integrated with a layer of the
drape 600, which in one embodiment is the transparent or pellucid portion. The illustrative
tourniquet 601 passes through a sleeve 602 that is disposed on the patient side of the drape 600.
The coupler 660, which is disposed on the patient side of the drape 600, bisects the sleeve 602. A
first end 661 of the sleeve 602 is attached to a first part 663 of the coupler 660, while a second
end 662 of the sleeve 602 is attached to a second part 664 of the coupler 660. In one embodiment,
the coupler 660 comprises a snap-locking device with snap features 665,664 extending from the
second part of the coupler 660. Other types of couplers 660 could also be used, including hook
and latch couplers, snap couplers, buckle couplers, and so forth. Ends 603,604 of the tourniquet

601 extend outwardly on the non-patient side so as to be accessible by medical personnel. The
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sleeve 602 can be integrated into the drape 600 by sealing features 671,672 that prevent any
access to the tourniquet 601 from the patient side of the drape.

Turning to FIG. 7, a patient 761 is shown being covered with a medical drape 700
configured in accordance with embodiments of the invention. The first portion 701 of the medical
drape 700 is placed over the arms 762 and head 763 of the patient 761, with the second portion
702 of the medical drape 700 covering the torso portions of the patient 761. The tenting bar 703
has been formed to keep at least some of the upper portion 701 away from the patient’s face 764.

An aperture 704, which is configured in this illustrative embodiment as a fenestration
through which a health care services provider has entered, has been placed over a peripherally
inserted central catheter insertion site 766. Accordingly, a peripherally inserted center catheter
765 can be inserted through the aperture 704.

This particular medical drape 700 includes an integrated tourniquet 741, which has been
tied in this illustration by accessing ends of the tourniquet 741 from the patient side of the
medical drape 700. There is no risk of compromising the sterile field because the tourniquet 741
passes through a sleeve that is integrated with the first portion 701 on the patient side of the
medical drape 700.

Turning now to FIG. 8, illustrated therein is a method for folding medical drapes 800
configured in accordance with embodiments of the invention. The folding method of FIG. 8
facilitates quick, easy, and accurate placement of the medical drape 800 atop a patient prior to a
procedure. Moreover, the folding method of FIG. 8 allows a single person to apply the drape 800
during a catheterization procedure without compromising an established sterile field required to
perform the procedure.

The method of FIG. 8 results in the medical drape 800 being folded in multiple ways:
First, a first extended side 873 of the medical drape 800 is folded toward the center of the upper

portion 801 of the medical drape 800 with a first rolling fold 871. The first rolling fold 871
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extends towards and over a center portion of the upper portion 801. A second rolling fold 872
folds a second extended side 874 of the upper portion 801 towards and over the center of the first
portion 701.

Next, the lower portion 801 of the medical drape 800 is folded towards the upper poriotn
802 with an accordion fold 875. The upper portion 802 is folded with two folds: an enclosing fold
882 and a second accordion fold 881. The enclosing fold 882 will wrap about the accordion fold
875 of the second portion as shown in partially complete pre-folded drape assembly 876. An
extension extending from the enclosing fold 882 is folded in the second accordion fold, as shown
in the pre-folded drape assembly 876. The enclosing fold 882 passes abouve at least some of the
first portion 801 and its accordion fold 875.

From this point, ends 883,884 of the pre-folded drape assembly 876 are folded towards
the center of the pre-folded drape assembly 876 with additional rolling folds 884,885. A book
fold 886 can then be applied to form folded drape 878. The steps shown in FIG. 8 can be
performed by an automated folding machine in an automated environment.

Turning to FIG. 9, a method 900 of using medical drapes configured in accordance with
embodiments of the invention is shown. The steps have largely been described above, but will be
briefly recounted here.

The method 900 begins at step 901, where a medical practitioner obtains a medical drape.
In one embodiment, the medical drape includes a pellucid portion defining at least one
peripherally inserted central catheter insertion aperture and a non-pellucid portion extending from
the pellucid portion.

At step 902, the medical drape is unfolded across a patient. Where the medical drape was
originally folded in accordance with the steps of FIG. 8, step 902 can include a reversal of that
process. Turning briefly to FIGS. 10-12, the unfolding step 902 will be pictorially described. In

one embodiment, the unfolding step 902 can be accomplished by a single person performing a
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catheterization procedure without compromising a required sterile field. Accordingly, the steps
shown in FIGS. 10-12 will be described using a catheterization application. However, it will be
clear to those of ordinary skill in the art that the steps could be readily adapted to other
applications.

At step 1001, the a user places a folded drape 1079 on the chest of a patient. An optional
indicator 1002, configured here as an ornamental stick figure, indicates which side of the folded
drape 1079 should be toward the patient’s head and which side of the folded drape 1079 should
be towards the patient’s feet. By orienting the ornamental stick figure with its head toward the
patient’s head, alignment of the folded drape 1079 is quickly and easily achieved.

At step 1003, a book fold of the folded drape 1079 is unfolded. In this illustrative
embodiment, unfolding the book fold reveals to additional indicators 1004,1005 that instruct a
user how to further open the drape by unfolding rolling folds.

When the rolling folds are unfolded, this reveals covering portions 1007,1008 disposed
atop apertures or fenestrations at step 1006. In one embodiment, the covering portions 1007,1008
include instructions, such as “Remove Liner; Apply to Site.” A user will generally remove one of
the covering portions 1007,1008 and, where adhesive is provided, attach the drape to a patient’s
limb about a procedure site. Where the drape includes a tourniquet, as described in FIGS. 4-6
above, the tourniquet can be applied at this step 1006 as well.

At step 1101, the accordion folds of the upper portion and lower portion can be pulled to
stretch the drape across the head and feet of the patient. In one embodiment, indicators are
provided to show where and how the portions should be pulled 1102,1103. The result of this
pulling process is shown at step 1104.

At step 1104, the remaining extensions of the upper portion of the drape can be unfolded
to cover the limbs of the patient. The result is shown at step 1201. Where a tenting rod is

included, step 1201 includes positioning the tenting rod such that at least some of the pellucid
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portion is away from a face of the patient. Where releasable covering covers the top of the
aperture or fenestration, step 1201 can include removing the releasable covering. To preserve the
sterile field, this is done in one embodiment after the insertion specialist has donned the proper
gloves, gown, etc.

Turning now back to FIG. 9, the discussion of FIGS. 10-12 has described examples of
step 903, placing the aperture or fenestration over the site, step 904, positioning the tenting rod,
and step 905, removing the aperture or fenestration cover. The user or insertion specialist is then
able to insert the peripherally inserted central catheter in the insertion site at step 906.

As noted above, and as described in FIGS. 10-12, in one or more embodiments the
medical drape will include an integrated tourniquet. Where this is the case, optional steps for
using the integrated tourniquet can be included. For example, at step 907 the patient’s arm can be
placed through the integrated sleeve. Where the tourniquet includes a coupler, step 907 can
include fastening the coupler about the patient’s limb. At step 908, at the appropriate time, the
insertion specialist can cinch the tourniquet disposed within the sleeve by accessing ends of the
tourniquet extending from a non-patient side of the medical drape.

Once the process is complete, the medical drape is removed from the patient at step 907.
Where the medical drape includes a tool-less removal feature, this step 907 can include opening
the tool-less removal feature as described above.

In the foregoing specification, specific embodiments of the present invention have been
described. However, one of ordinary skill in the art appreciates that various modifications and
changes can be made without departing from the scope of the present invention as set forth in the
claims below. Thus, while preferred embodiments of the invention have been illustrated and
described, it is clear that the invention is not so limited. Numerous modifications, changes,
variations, substitutions, and equivalents will occur to those skilled in the art without departing

from the spirit and scope of the present invention as defined by the following claims. For
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example, the upper portion of drapes can be configured to be opaque, while the lower portion is
pellucid and defines one or more apertures for central catheter insertion, such as into a vein of one
of the patient’s legs.

Accordingly, the specification and figures are to be regarded in an illustrative rather than
a restrictive sense, and all such modifications are intended to be included within the scope of
present invention. The benefits, advantages, solutions to problems, and any clement(s) that may
cause any benefit, advantage, or solution to occur or become more pronounced are not to be

construed as a critical, required, or essential features or elements of any or all the claims.
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What is claimed is:
1. A bisected drape, comprising:
a transparent portion; and
an opaque portion; wherein:
the transparent portion is wider than the opaque portion; and
the transparent portion comprises at least one fenestration configured for a
medical procedure.

2. The bisected drape of claim 1, further comprising an absorptive element disposed about
the at least one fenestration on the transparent portion.

3. The bisected drape of claim 2, wherein the absorptive element is arranged such that a
predetermined minimum area of the transparent portion is disposed between the
absorptive element and the at least one fenestration.

4. The bisected drape of claim 3, wherein the predetermined minimum area is sufficient for
a patient’s limb disposed beneath the transparent portion to be visible from above the
transparent portion.

5. The bisected drape of claim 2, further comprising a tool-less removal feature extending
from an edge of the transparent portion to the at least one fenestration and across the
absorptive clement.

6. The bisected drape of claim 5, wherein the absorptive element is arranged such that a
predetermined minimum area of the transparent portion is disposed between the
absorptive element and the at least one fenestration, further wherein the tool-less removal
feature extends across the predetermined minimum area of the transparent portion.

7. A folded drape for a medical procedure, comprising:

a pellucid portion and a non-pellucid portion, wherein:
a first extended side of the pellucid portion is arranged with a first rolling

fold extending toward a center of the pellucid portion;
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a second extended side of the pellucid portion is arranged with a second
rolling fold extending toward the center of the pellucid portion;

the non-pellucid portion is arranged with an accordion fold; and

at least some of the pellucid portion is arranged with an enclosing fold about
the accordion fold.

8. The folded drape of claim 7, wherein a portion of the pellucid portion extending from the
enclosing fold is arranged with a second accordion fold to form a semi-folded drape
assembly.

9. The folded drape of claim &, wherein the semi-folded drape assembly is arranged with a
third rolling fold and a fourth rolling fold, each extending toward a center of the semi-
folded drape assembly.

10. The folded drape of claim 9, wherein the semi-folded drape assembly is further arranged
with a book fold to form the folded drape.

11. The folded drape of claim 7, wherein the folded drape is configured to be applicable to a
patient by a single person in a peripherally inserted central catheter procedure without
disruption of a sterile field defined about the patient.

12. A medical drape, comprising:

a first portion and a second portion, wherein:
the first portion is wider than the second portion;
the first portion is pellucid; and
the second portion is opaque;
wherein the first portion defines at least one aperture through which a peripherally
inserted central catheter can be inserted into a patient when the medical drape is

disposed atop the patient.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

The medical drape of claim 12, wherein the first portion is configured for positioning
over a brachial portion of a patient, a cubital portion of the patient, an antibrachial portion
of the patient, or combinations thereof.

The medical drape of claim 12, further comprising a tenting bar disposed centrally along
the first portion.

The medical drape of claim 12, further comprising a tool-less removal feature extending
from an edge of the first portion to the at least one aperture.

The medical drape of claim 15, further comprising an indicator for indicating a starting
point of the tool-less removal feature.

The medical drape of claim 12, further comprising a releasable covering disposed over
the at least one aperture.

The medical drape of claim 12, further comprising a tourniquet integrated with the
medical drape, wherein the tourniquet is enclosed within a sleeve on a patient side of the
medical drape and ends that extend from a non-patient side of the medical drape.

The medical drape of claim 12, wherein the medical drape is folded with a first rolling
fold folding a first extended side of the first portion towards and over a center portion of
the first portion, a second rolling fold folding a second extended side of the first portion
towards and over the center portion.

The medical drape of claim 19, wherein the medical drape is further folded with an
accordion fold folding the second portion.

The medical drape of claim 20, wherein the medical drape is further folded with an
enclosing fold of at least some of the first portion about the accordion fold.

The medical drape of claim 12, wherein the first portion is manufactured from clear
polyethylene and the second portion is manufactured from spunbond-meltblown-
spunbond material

A medical drape, comprising:
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an upper portion configured to cover at least arms and a head of a patient, wherein
the upper portion is pellucid; and

a lower portion configured to cover torso portions inferior to an abdominal portion of
the patient;

wherein the upper portion comprises a tenting bar configured to position at least
some of the upper portion apart a face of the patient when the medical drape is
disposed along an anterior portion of a body of the patient.

24. The medical drape of claim 23, wherein the tenting bar comprises bendable metal.

25. The medical drape of claim 23, wherein the upper portion defines at least one aperture to
be placed over a peripherally inserted central catheter insertion site.

26. The medical drape of claim 25, further comprising an absorptive element disposed about
the at least one aperture on an exterior side of the upper portion.

27. The medical drape of claim 25, further comprising a releasable covering disposed over
the at least one aperture.

28. The medical drape of claim 25, wherein the at least one aperture comprises two apertures,
with a first aperture configured for placement over a right arm of the patient and a second
aperture configured for placement over a left arm of the patient.

29. The medical drape of claim 25, further comprising a tool-less removal feature extending
from an edge of the upper portion to the at least one aperture, the tool-less removal
feature comprising:

a drape cut;

an adhesive tape strip positioned along a length of the drape cut; and

a score line on the adhesive tape strip that extend along the length of the drape cut,
the score line extending only partially through the adhesive tape strip to permit
casy tearing of the adhesive tape strip for separation of two adjoining edges of

the drape cut.

23



WO 2012/161869 PCT/US2012/032122

30.

31.

32.

33.

34.

35.

36.

37.

38.

The medical drape of claim 29, further comprising indicators disposed at the edge of the
upper portion for indicating a starting point of the drape cut.
The medical drape of claim 23, further comprising a tourniquet integrated with the upper
portion, the tourniquet passing through a sleeve disposed on a patient side of the medical
drape and having ends extending outwardly so as to be accessible from a non-patient side
of the medical drape.
A medical drape comprising a tourniquet integrated therewith, the tourniquet passing
through a sleeve disposed on a patient side of the medical drape and having ends
extending outwardly so as to be accessible from a non-patient side of the medical drape.
The medical drape of claim 32, wherein the medical drape comprises a transparent
portion and an opaque portion, whrein the tourniquet is disposed along the transparent
portion.
The medical drape of claim 33, wherein the transparent portion is wider than the opaque
portion.
The medical drape of claim 32, wherein the tourniquet comprises a coupler disposed on
the patient side of the medical drape.
The medical drape of claim 35, wherein the coupler bisects the sleeve, with the coupler
disposed between a first end of the sleeve and a second end of the sleeve.
The medical drape of claim 35, wherein the coupler comprises a snap-locking device.
A method of folding a drape, comprising:

obtaining a medical drape having a pellucid portion and a non-pellucid portion, the

pellucid portion defining one or more apertures configured for placement over a
central catheter insertion site;
folding, with a first rolling fold, a first extended side of the pellucid portion toward a

center of the pellucid portion; and
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39.

40.

41.

42.

43.

44,

45.

46.

folding, with a second rolling fold folding a second extended side of the pellucid
portion toward the center.
The method of claim 38, further comprising folding, with an accordion fold, the non-
pellucid portion.
The method of claim 39, further comprising folding, with an enclosing fold, at least some
of the pellucid portion about the accordion fold.
The method of claim 40, further comprising folding an extension of the pellucid portion
extending from the enclosing fold in a second accordion fold to form a pre-folded drape
assembly.
The method of claim 41, further comprising folding ends of the pre-folded drape
assembly with a third rolling fold and a fourth rolling fold.
The method of claim 42, further comprising folding the pre-folded drape assembly with a
book fold to form a folded drape.
A method of using a drape, comprising;:
obtaining a medical drape comprising a pellucid portion defining at least one central
catheter insertion aperture and a non-pellucid portion extending from the pellucid
portion;
unfolding the medical drape across a patient;
placing the medical drape on the patient such that the at least one central catheter
insertion aperture is over an insertion site and the pellucid portion is over a head
of the patient.
The method of claim 44, further comprising positioning a tenting rod such that at least
some of the pellucid portion is away from a face of the patient.
The method of claim 44, wherein the unfolding comprises disposing the medical drape on

a chest of the patient and opening a book fold.
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47. The method of claim 46, wherein the unfolding further comprises unfolding at least one
rolling fold to reveal a releasable covering disposed over the at least one central catheter
insertion aperture.

48. The method of claim 47, wherein the placing comprises removing the releasable covering
and attaching an adhesive disposed about the at least one central catheter insertion
aperture to the patient.

49. The method of claim 47, wherein the unfolding further comprises unfolding an enclosing
fold of the pellucid portion about the non-pellucid portion.

50. The method of claim 47, wherein the unfolding further comprises extending the pellucid
portion across the head of the patient.

51. The method of claim 47, wherein the unfolding further comprises unfolding an accordion
fold arranged in the non-pellucid portion to cover a torso of the patient with the non-
pellucid portion.

52. The method of claim 44, further comprising:

placing an arm of the patient in a sleeve disposed along a patient side of the medical
drape; and

cinching a tourniquet disposed within the sleeve by accessing ends of the tourniquet
extending from a non-patient side of the medical drape.

53. The method of claim 52, further comprising connecting a coupler bisecting the sleeve
about the arm.

54. The method of claim 44, further comprising:

opening a tool-less removal feature extending from an edge of the pellucid portion to
the at least one central catheter insertion aperture; and

removing the medical drape from the patient.
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