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(57) Abstract

A surgical incise drape (10, 80, 90, 120, 103, 160) comprising a flexible film having a leading edge (31) and a trailing edge (32),
and a film handle (18, 86) connected to the leading edge (31) of the flexible film (12, 81, 91, 122, 162). A liner (16, 83, 94, 125, 166)
substantially covers the major portion of the flexible film (12, 81, 91, 122, 162), which is coated with an adhesive (14, §1, 89, 124, 163).
The liner (16, 83, 94, 125, 166) may include a liner handle (22) at the leading edge (35), and one of the liner handle (22) and film handle
(18, 86} are of a size for wrapping about at least a portion of the drape (10, 80, 90, 120, 103, 160) when the drape (10, 80, 50, 120, 103,
160} is in a folded configuration. A tensioning strip (20, 84, 98, 128, 104, 168, 169) on the liner (16, 83, 94, 125, 166) holds at least a
portion of the fiexible film (12, 81, 91, 122, 162) lying baoween the film handle (22, 86) and the tensioning steip (20, 84, 98, 128, 104, 168,
169) in a wrinkle—free state when the liner (16, 83, 94, 125, 166) is being removed from the major portion of the flexible film (12, 81, 91,
122, 162). Further, the liner (16, 83, 94, 125, 166) may be stff relative to the flexible film (12, 81, 81, 122, 162} such that the liner (145,
83, 94, 125, 166) and the film handle (18, 86) hold the flexible film (12, 81,91, 122, 162) in a wrinkle-free state when the Jiner (16, 83,
94, 125, 166) is being removed from the major portion of the flexible flm (12, 81,91, 122, 162), Methods for using these surgical incise
drapes, tear limes (208, 308), and connecting or reinforcement strips (302) are also described.
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SURGICAL INCISE DRAPE

Field of the Invention

The present invention relates to the field of surgical incise drapes.
More particularly, the present invention pertains to surgical incise drapes having

liners that provide tension for these drapes during application,

Background of the Invention

Many of today’s surgical procedures involve the use of a surgical
incise drape. The incise material is usually a clear polymeric film with an adhesive
on one side that is covered with a release liner. Two suppliers of incise materials
are Minnesota Mining and Manufacturing Company. St. Paul, Minnesola, and T.J.
Smith and Nephew Ltd. Lxamples of incise material can be found in U.S. Palent
Nos. 4,310,509; 4,323,557; 4,452,845; Re. 31,886; and Re. 31,887.

Typically, incise material is used in connection with towels or
surgical drapes to maintain the surgical area as clean and sterile as passible to help
reduce the risk of infection. Once the surgical arca of the patient has been cleaned
and treated with an antimicrobial, the surgical site is squared-off by the use of
sterile towels and a surgical drape that has a fenestration (i.c., a specifically
designed shape and opening formed therein) of a size that is larger than the
expected size of the incision. An incise material is then used to coverall ora
portion of the patient’s skin left exposed by the towels or the fenestration in the
surgical drape or main sheet,

One purpose for using the incise material is to help reduce the
migration of germs and bacteria into the incision site. This reduction is needed,
because despite the cleansing of the skin, the pores still contain additional germs
and bacteria , which can migrate to the surface as the skin is moved and worked
during the course of the surgical procedure, By éovcring the skin with incise
material, it has been found that a lower incidence of surgical site contamination
oceurs,

Common practice s to take the steriie incise drape out of a

disposable, protective bag {e.g., made from polyethylene), further remove any
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other protective coverings, and deliver it to the sterile field in an aseptic manner.
For example, the protective coverings may be materials such as paper wraps for
wrapping around the drape to allow the drape to be inserted into the disposablc
protective bag without tearing or wrinkling the drape in the packaging process.

The use of multiple protective coverings result in added waste in the surgical area.

The surgical incise drape typically comes in sizes as small as 13 x
18 em (5 x 7 inches) but are usually 40 x 30 cm (16 x 12 inches) up through 90 x
120 em (36 x 48 inches) and larger. Conventional surgical incise drapes usually
consist of an adhesive coated incise material covered by a one-piece coated paper
release liner with equal dimensions as the film so that the adhesive is protected.

Typical practice is for two people to stand on opposite sides of the
operating table, each within the sterile field with sterile gloved hands. One person
grips a handle portion of the drape (2 10 to 15 ¢m fiim margin free of adhesive)
while the other person takes the paper liner and pulls it way from the underside
exposing the adhesive. The drape is then applied to the patient at the surgical site
and subsequently smoothed out and pressed onto the patient with a sterile towel.
With larger drapes, this might require three or more people. .

Current incise drapes are usually large and cumbersome to apply to
the patient without wrinkles and without the drape sticking to itself in the process.
As described above, drape application usually requires two or three people,
creating a drain on operating room personnel and contributing to rising hospital
costs. Applying conventicnal incise drapes can be a frustrating experience, even
for those skilled in the art of applying these drapes. The drape is flimsy (so as to
be very conformable to the contours of the skin) with an aggressive pressure
sensitive adhesive for adhesion to the skin. These two characteristics, when
combined with the farge size of many incise drapes, frequently results in the
application of a wrinkled drape.

For proper functioning of a surgical incise drape, it is important that
the incise drape be wrinkle-free after it is applied, especially directly at the incision
point in order for the surgeon to be able to make a clean surgical incision.
Wrinkles in the drape make it difficult for the surgeon to see through to the skin

2
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(translucency and visibility are important). Furthermore, if the incise drape
includes wrinkles, the incise drape may not prevent bacteria on the skin from
getting into the wound. Maintaining a sterile surface at the point of incision helps
prevent surgical wound infections. Further, it is important that the incise drape be
easily applied with as few steps as possible, and that waste resulting from use of

the incise drape be minimized.

Semmary of the Invention

This invention provides a surgical incise drape that can he
effectively and efficiently applied to a patient in wrinkle-free form so asto
minimize the chance of infection, improve the visibility through the film as the
drape is applied to a patient, and reduce the amount of waste resulting from the use
of the drape.

A surgical incise drape in accordance with the present invention
includes a flexible film having a major portion coated with an adhesive. The
fiexible film has a leading edge and a trailing edge. The drape furtker includes a
film handle at the leading edge of the flexible film with the film handle being
stiffer than the flexible film. Yet further, the drape includes a liner ha\;ing a
leading edge and a trailing edge corresponding to the leading edge and trailing
edge of the flexible film. The liner includes a Tiner handle at the leading edge and
the liner substantially covers the major portion of the flexible film coated with the
adhesive. Either the liner handle or film handie is of a size for Wwrapping about at
least a portien of the drape when the drape is in a folded configuration.

In one embodiment of the drape, cither the linier handle or film
handle is of a size for wrapping about the entire periphery of the drape when the
drape is in the folded configuration. In another embodiment of the drape, the drape
further includes a closure element attached to the liner handle or the film handle
and extending for attachment to another portion of the drape when the drape is in
the folded configuration. In yet another embodiment of the drape, the drape in the
folded configuration is flattened such that the drape inciudes creases at respective

opposing regions thereof,
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In another embadiment of the drape, the liner is relatively sty
compared to the flexible film such that the liner and the film handle hold the

flexible film in a wrinkle-free state when the liner is being removed from the major

Sty A
porHorof

e ftextie fim, For example, the Tiner may be g polyolelin tingr
having a thickness of at Jeast about 50 microns and preferably at least about 75
microns. Further, for example, the liner may be a polyethylene liner, such asa
medium density or high density polyethylene liner.

In another embodiment of the drape, the liner includes at least one
tensioning strip at a position away from the leading edge of the liner 50 as to hold

at least a portion of the flexible film lying between the film handie and the one or

*more teasioning strips in g wrinkle-free state when the liner is being removed from

the major portion of the flexibje film. For example, a tensioning strip may be at
the traiting edge of the finer and/or at any pesitien hetween the leading edge and
lrailing edge ol the liner,

I another embodiment of the drape, the adhesive coalling the major
portion of the flexible film includes a first adhesive region proximate the leading
edge of the flexible film and 4 second adhesive region al or near the traiting edge
of the flexible film. A greater force is required to remove the liner from the second
adhesive region relative 1o removing the liner from the first adhesive region,

Another surgical incise drape in accordance with the present
invention includes a flexible film having a major portion coated with an adhesive,
The flexible film has a leading edge and a trailing edge. A film handle is included
at the leading edge of'the flexible film. The drape further includes a liner having a
leading edge and a lrailing edge corresponding to the leading edge and trailing
edge of the Mexible fim. The liner substantially covers (he major porlion of the
flexible film coated with the adhesive. Further, the liner includes at least one
tensioning strip at a position away from the leading edge of the liner so as to hold
at least a portion of the flexible {ilm lying between the film handle and the
tensioning strip in a wrinkle-fice state when the liner js being removed from the

major portion of the flexible film. The tensioning strip is stiffer than the liner,

. . . . N .
rmethed-for TSt I #hired 'q-'ﬂp reCotTAcTwWIth
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A method for use with a surgical incise drape in accordance with
the present invention is also described. The method includes providing a
substantially flat surgical incise drape. The drape includes a flexible film having a
major pertion coated with an adhesive. The flexible film has a leading ¢dge and a
trailing edge with a film handle applied at the leading edge of the flexible film.
Further, the drape includes a liner having a leading edge and a trailing edge
corresponding to the leading edge and trailing edge of the flexible film. The liner
substantially covers the major portion of the flexible film coated with the adhesive.

The method further includes folding the drape from the trailing edge to the leading
edge and then wrapping one of the film handle and the liner handle about at jeast a
portion of the foided drape,

Methods for using these surgical incise drapes are also described.
Generally, the methods include providing a drape, grasping the film handle of the
drape, pulling upon the liner to remove at least a portion of the liner exposing at
least a portion of the adhesive coating the major portion of the flexible film,
holding the surgical incise drape in a position such that at least a portion of the
adhesive is contacting the patient, and then removing portions of the liner
remaining, .

In yet another aspect of the invention, the surgical drape generally
comprises an elastomeric film having a major portion coated with an adhesive. The
flexible film has a leading edge, a trailing edge and opposite side edges. A handle
is provided at the leading edge of the flexible film. The handle is formed of sheet
material that is stiffer than the elastomeric film. A tear line is provided in the
elastomeric film extending generaily adjacent, and generally paralle] with, the
leading edge for facilitating propagating tearing af the film along the tear line 1o
scparate the handle from the elastomeric film. The tear line has opposite ends
spaced from the opposite side edges of the film.

Preferably, the tear line compriscs a line of perforations, and the
opposite ends of the tear line are spaced from the opposite side edges of the
¢lastomeric film by at least 0.5 ¢y, More preferably, the opposite ends of the tear
line are spaced from the opposite side edges of the elastomeric film by at least 1
¢m, and most preferably 2 cm or even 2.5 cm.,

5




20

25

30

WO 98/51352 PCT/US98/07371

Also, preferably, the elastomeric film has a thickness no greater
than 75 microns, most préferably no greater than 52 microns.

Alternatively, the tear line comprises the elastomeric film being
scored or otherwise made thinner along the tear line than along the elastomeric
film generally to facilitate propagating tearing along the tear line.

In yet another aspect of the invention, the surgical incise drape
generally comprises an elastomeric film having 2 major portion coated with an
adhesive. The flexible film having a leading edge, a trailing edge and opposite
side edges. A handle is provided adjacent the leading edge of the flexible film, and
an elongate strip connects the film and handle along the leading edge of the film.
The strip has more tear resistance than the elastomeric film. The strip has one or
more tear lines for facilitating propagating tearing of the strip along the tear line to
separate the handle from the elastomeric film.

Preferably, the tear line comprises a Jine of perforations. Also,
preferably, the handle is formed of sheet material that is stiffer than the elastomeric
film.

The elongate strip preferably comprises reinforcement tape that is
more resistant to tearing than the film or handle other than along the tear line.
Preferably, the reinforcement tape is a film tape having one surface coated with an
adhesive, most preferably a pressure sensitive adhesive, For example, the film tape
may comprise a low-density polyethylene film tape, and the adhesive comprises an

acrylate adhesive.

Brief Description of the Drawing

Figures 1A-1E are sectional views of a surgical incise drape in
accordance with the present invention at various points in the method of applying
the surgical incise drape to a patient.

Figure 2 is a top film-side plan view of the surgical incise drape
shown in Figure 1.

Figure 3 is a bottom liner-side plan view of the surgical incise drape

shown in Figure 1.




FIGURES LA -GE ARE VIEWS 0F FiLid AND LILEL  HaudLe
PORTIONS OF ALtepawinoe SURGICAL. INCISE DRAPE  CONFICORATIONS,,

- Figures SA-5F arc sectional views of the tensioning strip portions of

alternative surgical incise drape configurations.

Figures 6 is a bottom liner-side plan view of an alternative surgical

incise drape configuration having surgical attachments, e.g., pockets,

5 Figure 7 is a sectional view of an alternative surgical incise drape
wherein the liner itself provides the tensioning as opposed to the use of a
tensioning strip associated with the liner.

Figures 8A-8C are sectional views of alternative surgical incise
drapes folded and having creases therein sufficient to prevent unroiling of the
10 drape under its own weight.
Tigure 9 is a bottom plan view of yet another embodiment of 2
surgical incise drape with handle incorporating a tear line.
Figure 10 is a bottom plan view of yet another embodiment of a

surgical incise drape with handle releasably held in place by perforated tape.

Detailed Description of Preferred Embodiments

The present invention provides surgical incise drapes and methods
of applying these drapes effectively and efficiently to a patient in wrinkle-free
form so as to minimize the chance of infection and to improve visibility during

20 application of the incise drapc to the patient. As previously described, it is
important that the incise drape be wrinkle-Tree afier itis applied, especially direetly
at the incision point in order for the surgeon to be able to make a clean surgical
incision and reduce the chance of microbial contamination. Further, it is important
that the incise drape be easily applied with as few steps as possible and with

23 minimal waste products resulting from such application.

With reference to Figures 1-3, a surgical incise drape 10 in
accordance with the present invention is described. Further, with particular
reference to Figures 1A-1E, a method of applying the surgical incise drape 10 to a

patient is described. The remaining Figures 4-10 show aliernative drape

30 configurations for such a surgical incise drape.
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As shown in Figures 1-3, the surgical incise drape 10 is generally of
arectangular configuration, however, any size or shape may be suitable as long as
the surgical incise drape provides the benefits as further described in detail below.
For example, the drape 10 may have a width (W) of about 10 cm to about 150 cm
and a length (L) of about 10 cm to about 150 cm. The surgical incise drape 10
includes film 12, such as a transparent flexible film. The flexible film 12 includes
an upper surface 13 and a lower surface 15 extending from a leading edge 31 of the
flexible film 12 to a trailing edge 32 of the flexible film 12.

The flexible film 12 of the incise drape is formed from a transparent
or transtucent polymeric material. The material preferably atlows for moisture
evaporation through the film during prolonged surgeries. Suitable materials
include polyolefins, such as Jow density polyethylene and particulasly metallocenc
polyethylenes such as Engage™ polyethylenes commercially available from Dow
Chemical, polyurethanes such as polyester or polyether polyurethanes (e.g.,
“Estane™ thermoplastic polyurcthane,” commerciatly available from B.F.
Goodrich, Cleveland Ohio), polyesters such as polyether pelyester (=.g., “Hytrel™
polyester elastomer,” commercially available from Du Pont Co., Wilmington,
Delaware), and polyamides such as polyether polyamides (e.g., “Pebax™ Resins”
commercially available from ELF Atochem, North America, Inc., Philadelphia,
Pennsylvania),

Furthermore, the film 12 is flexible, and preferably somewhat
elastometic, to improve conformability when applied to a patient. For these
reasons, the preferred films are polyurethanes, polyether polyesters, and polyether
polyamides. The film 12 will typically have a thickness of jess than about 200
microns, preferably between about 6 microns to about 130 microns, and most
preferably between about 13 microns and about 52 microns.

At least a major portion of the lower surface 15 of the flexible film
12 is coated with a pressure sensitive adhesive 14. Although Figure 1 shows that
the entire fength of the flexible film 12 is coated with the adhesive 14, any major
portion may be coated that allows the surgical incise drape to serve its useful
function, e.g., the adhesive need not coat the entire width or tength of the drape.

For example, non-coated portions may be included at any of the edges of the
8
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flexible film to assist in removal of the drape from the patient or to assist in
attachment of a handle to the film.

The adhesive 14 coating the flexible film 12 is preferably a tacky
pressure sensitive adhesive at body temperature that will adhere apgressively to the
skin. Uniform attachment to the skin surface helps maintain a sterile surgical field.

Aggressive adhesives are preferred due fo the stress the film 12 is under during
surgery as a result of the retraction of the wound, the warm moist environment, and
the abrasion the film 12 may encounter as the surgeon’s hands and instruments
move in and out of the wound,

Suitable adhesives include acrylic adhesives, adhesives based on
Kraton™ or Kraton™ polymers (Shell Chemica) Company, Houston, Texas),
rubber based adhesives such as those based on natural rubber, polyisobutylene,
butylene rubbers and the like, polyurethane type adhesives, and polyvinylethy!
ether and copolymers or blends thereof. Preferably, the adhesive also contains an
antimicrobial such as iodine, triiodide complexes, lactam-triiodide complexes such
as povidone-iodine, chlorhexidine salts such as chlorhexidine gluconate and
chlothexidine acetate, polymetic biguanides, hexachlorophene,
parachlorometaxylenol (PCMX), triclosan, phenols, fatty acid monoesters such as
Lauricidin (glyeerol monolauratc), quatemary surfactants, silver, and silver salts
such as silver chioride, silver oxide and silver, hydrogen peroxidé and the like.

The adhesive 14 is preferably one of those described in U.S. Patent
Nos. 4,323,557, 4,931,282; 4,701,509; 4,732,808: 5,156,911; 5,017,625 and
5,204,110. Further, the adhesive 14 may be a continuous coating or may be a
pattern coated as described in U.S. Patent Nos. 4,798,201 and 5,290,615. These
adhesive types may also include various chemical modifiers, e.g., tackifiers,
crosslinkers, stabilizers, initiators, etc. to improve physical propettics such as
stability, viscosity, adhesion and the like.

The pressure sensitive adhesive 14 is covered by a release liner 16.
The release liner 16 includes an upper surface 17 in contact with the pressure
sensitive adhesive 14. The upper surface 17 and a lower surface 19 extend
between a leading edge 35 and a trailing edge 34 of the tiner 16, The leading edge

35 of the liner 16 generally corresponds with the leading edge 31 of the film 12
9
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and the trailing edge 34 of the liner 16 generally corresponds to the trailing edge 32
of the film 12. Although edges 35, 31, as well as edges 34, 32, need not overlap,
i.e., the liner 16 may be smaller or larger than film 12, the liner 16 should fully
caver the adhesive 14.

The release liner 16 could be made of a variety of materials such as
paper, plastic coated paper, plastic film, woven, non-woven, or knit textiles, as
well as film textile laminates. The liner 16 may be hydrophilic to allow fluid
absorbency or may be hydrophobic without absorbency, Preferred release liner
materials include clear polymeric liners that allow the clinician to see through to
the patient and thus accurately place the film 12 during application of the film 12
to a patient as described further below. Preferred clear polymeric liners include
polyolefins such as polyethylene and polypropylene, or polyester liners, as well as
laminates such as polyolefin coated polyester. For products intended for gamma
sterilization, use of a paper, polyethylene, polyester, or polyethylene coated
pulyester liner is preferred.

One method manufacturing the incise drape involves coating an
adhesive solvent soiution onto the liner, removing the solvent in an oven, and
subsequently laminating this adhesive-coated liner to the film backing. Since the
solvent is removed typically at elevated temperature in an oven, certain low
melting thermoplastic polymeric liners such as those made of low or medium
density polyethylene may be adversely effected. And liners incorporating a higher
melting thermoplastic polymer such as a polyester layer, which are able to
withstand the elevated temperature during drying, are not very flexible and can be
quite noisy during application. A preferred approach is to form film liners by
laminating polymers with high melting points and polymers with low melting
points.

Desirable high meiting point polymers for the preferred laminated
film are characterized by having a melt temperature in excess of about 175°C and
preferably in excess of about 190°C (as listed in Modern Plastics Encyclopedia
Vol. 66 no. 11, 1989, McGraw Hill). Pelymers useful for this layer include but are
not limited to polyester (e.g. polyethylene terephthalate, polybutylene terephthalate

etc.), polyamides (e.g. nylon 6,6; nylon 6), cellulose acetate and the like. The high
10
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melting point polymer layer should generally be present in the laminate in 3 total
thickness (i.e., the sum total of all layers) of at least about 6 microns, preferably at
teast 12 microns and most preferably at least about 25 microns.

Desirable low melting point polymers for the preferred laminated
film are characterized by having a melt temperature below ahout 175°C and
preferably below about 150°C.). Polymers useful for this layer include but are not
limited to polyolefins (e.g., polyethyicne, palypropylene, polybutylene,
cthylene/viny! acetate, ethyiene methylacrylate and the like). The low melting
point polymer layer should generally be present in the laminate in a total thickness
(i.e., the sum total of all layers) of at least about 12 microns, preferably at least 25
microns and most preferably at least about 50 microns.

The preferred laminated film liner may be formed of two or more
thermopiastic polymer layers, although one of the layers could be a thermoset if
desired. For example, a high melting point polymer layer may be laminated on one
or both sides by a low melting point polymer. In this manner, the high melling
point polymer layer is able to support the stresses imparted in the drying oven
white the low melting point polymer layer provides flexibility. In addition to the
polymer layers, a low adhesion backsize (LAB) coating can be applied to one or
both major surfaces of the multi-layered laminated film.

These laminated films may be formed by laminating premade films
formed by any suitable method such as cast or blown extrusion. Alternatively, the
laminates may be formed by coextrusion or extrusion lamination techniques.

A release coating of silicone, fluoro-chemical containing, long
chain alky] containing material, or other low surface energy coating, is applied to
the upper surface 17 of the liner 16. This coating allows the liner 16 to be peeled
away from the adhesive 14 with a force of less than about 120 g/em, preferably
less than 80 g/cm, more preferably less than 40 g/cm, and most preferably less than
25 gfom when measured in a 180° peel at a speed of 225 cm per minute, at 25°C
and at 50 percent relative humidity. A preferred release coating is “GE Silicone
S84331 Low Temperature, Fast Cure Paper Premium Release Coating” available
from General Electric Company, Waterford, NY. The amount of the release

coating will vary depending on the level of adhesion and coating thickness of the
11
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adhesive 14, A preferred polyethylene release liner is available from Rexam
Release (Eagan, MN) as Grade 10521 54mil NT LDP A16/000. A preferred
polypropylene liner is also available from Rexam Release as Grade 155290 2mil
CL BOP Exp/000.

The flexible film 12 is provided with a film handle 18 at the leading
edge 31 of the film 12. The film handle 18 is preferably formed of a relatively stiff
material as compared to the flexible film 12. When tested according to the ASTM
test method D4032-92 (Standard Test Method for Stiffness of Fabric by the
Circular Bend Procedure), the flexible film has an average stifiness of generally
less than about 1.1N and preferably less than about 0.5N. The film handle 18
generally has a stiffness of greater than about 2N, preferably greater than about 4N,
more preferably greater than about 8N, and most preferably greater than about
20N. '

As shown in Figure 1A, the film handle 18 is attached to the upper
surface 13 of the flexible film 12 at the leading cdge 31 and is attached along the
entire width (W) of the film 12 as shown in Figure 2 and 3. Alternativety, the film
handle can be attached to the underside of flexible film utilizing the adhesive
coating the flexible film, such as shown and described below with reference to
Figure 4D. Further, alternatively, various adhesives may be used for attachment of
the film hand!e to the flexible film.

The film handle 8 may be formed of paper, paper board, plastic or
plastic coated paper. Preferred papers have basis weights of about 80 g/m* to about
400 g/mz, more preferably about 100 g/m2 to about 300 g/m?, and most preferably
about 150 g/’m2 to about 225 g/m>. Plastic films are preferably polyester or high
density polyethylene having a thickness of about 52 microns to about 250 microns,
preferably about 75 microns to about 225 microns, and most preferably about 100
microns to about 200 microns.

The film handle 18 may be applied at the leading edge 31 of the
film 12 in one of various ways, including use of a releasable adhesive as further
described below. For example, the handle 18 may be applied to the film 12 by
thermal bonding; ultrasonic welding; or with use of a pressure sensitive adhesive,

such as double coated pressure sensitive adhesive, pressure sensitive adhesive tape,
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curable pressure sensitive adhesive, as well as solvent or agueous based adhesives,
including the pressure sensitive adhesive 14 used to ensure good skin adhesion.

The release liner 16 is provided with a liner handle 22 at the leading
edge 35 of the liner 16. The handle 22 is preferably formed of a relatively stiff
material as compared to the flexible film 12. The preferred stiffness range of
handle 22 is substantially the same as that for handle 18. However, it is not
necessary for handle 22 to be stiffer than the liner 16 to obtain benefits from use of
the present invention. Asshown in Figure 1A, the handle 22 is attached to the
lower surface 19 of the liner 16 at the leading edge 35 and preferably is attached
along the entire width (W) of the liner 16 as shown in Figure 3.

The liner handle 22 may be formed of materials similar or identical
to the material of handles 18 or it may be formed from the same material as the
liner 16, including multiple layers of liner 16 such as may be formed by folding 2
protruding edge 35 of liner 16 over upon itself. The liner handle 22 may be
applied fo the leading edge 35 of the finer 16 in one of various ways, including
being an integral portion of the liner 16 itself that extends beyond the adhesive 14
coating the film 12. Forexample, the liner handle 22 may be applied to the liner
16 by methods and materials similar to or identical to those used for applying
handle 18 to film 12.

The handles 18 and 22 are preferably at least about 2.5 cm in width
(W’, W), more preferably at least about 3.5 cm, and most preferably about 5 cm
or more to allow for ease in grasping by a gloved applier. At least one of the
handles is preferably of a size suitable for use in protecting the drape after rolling
ar folding of the drape as further described below with reférence to the alternative
drape configurations of Figures 8A-8C. As shown in Figure 1A, the film handle
18 is longer than the liner handle 22 to serve this function. However, it is readily
apparent that the liner handle could be longer than the film handle to serve the
same function.

Figures 4A-4E are detailed views of film handle and liner handle
portions of altemnative surgical incise drape configurations. As shown in the
alternative drape configuration 40 of Figure 4A, both a film handle 47 and liner

handle 45 are attached to the respective leading edges of flexible film 42 and
13
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release liner 46 by pressure sensitive adhesives. The liner handle 45 is attached to
the release liner 46 by pressure sensitive adhesive 49. The film handle 47 is
attached to the flexible film 42 coated with pressure sensitive adhesive 44 by
pressure sensitive adhesive 48. The pressure sensitive adhesive 48 coated on either
the leading edge of flexible film 42 or the handle itself allows all or part of the
handie 47 to be removed after application of the film 42 to a patient. The adhesive
49 coated on the leading edge of the release liner 46 allows the liner handle 45 to
be removed such that the adhesive 49 can be used to position the liner 46, once
removed completely from ﬁlrﬁ 42, at a different location to function as an
additional drape as further described below.

As shown in the alternative drape configuration 50 of Figure 4B, the
film handle 54 is releasably attached to flexible film 51 by pressure sensitive
adhesive 56 so that the handle 54 can be removed after application of the flexible
film 51 to a patient. Preferably, adhesive 36 is removed along with handie 54. This
may be accomplished by using an adhesive 56 that does nol permanently bond to
film 51 (e.g., coating film 51 with a low surface energy material at least at the edge
where adhesive 56 is applied). Such low surface energy materials are commonly
referred to as low adhesion backsizes and may be polysiloxine, fluoro-chemical or
hydrocarbon based materials, as well as blends or mixtures thereof.

The release liner 53 that is applied to the pressure sensitive adhesive
52 coated on the film 51 is pravided with a liner handle 55 that is integral with the
telease liner 53 and extends beyond the adhesive 52 coated on the surface of the
flexible film 51, The liner handle 55 can be grasped for application of the flexible
film 51 as generally described below. '

As shown in the alternative drape configuration 60 of Figure 4C, the
fitm handle 64 is removably attached to the flexible film 61 using perforation 66.
As shown, the handle 64 is permanently attached to the film 61 at the leading edge
67 of the film 61 and a perforation 66 is provided such that a portion of the handle
extending beyond the leading edge 67 of the film 61 can be removed after
application to a patient. In the drape configuration 60, the liner handle 65 is

permanently attached to the release liner 63 that covers adhesive 62 coated on film
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61 by any known bonding technique such as, for example, thermal bonding,

ultrasonic welding, etc.

Alternatively, as shown in Figure 4E, a perforation or notch 77 may
be made in the flexible film 78. Preferably, this perforation is placed ina
nonadhesive coated section of the film (as shown) , which facilitates tearing to
remove the film handle. -

Also, as shown in Figure 4C, liner handle 65 extends further from
the leading edge 67 than film handle 64, i.e., liner handle 65 is longer than film
handie 64. The extended length of liner handle 65 facilitates locating the handles
for application of the drape. Alternatively, the length of film handle 64 may
extend beyond handle 65, one handie may be of a distinct color, pattern, or have
some other feature distinguishing characteristic that would differentiate one handle
from the other. Further, the extended length of liner handle 65 is preferably
suitable for use in protecting the drape after rolling or folding of the drape as
further described below with reference to Figures 8A-8C.

As shown in the aliernative drape configuration 70 of Figure 4D,
the film handle 76 is releasably attached to fiexible film 71 by pressure sensitive
adhesive 72 at the underside of the film 71 such that the handle 76 can be removed
after application of the flexible film 71 to a patient. The release liner 73 that is
applied to the pressure sensitive adhesive 72 coated on the film 71 is provided with
a liner handle 75 that extends past the handle 76 and is applied in any manner as
previously described herein.

Further with reference to Figure 1, the release liner 16 of surgical
incise drape 10 is also provided with a tensioning strip 20 at the trailing edge 34 of
the liner 16. The tensioning, strip 20 is formed of a relatively stiff material as
compared to the flexible film 12. The tensioning strip when tested according to
ASTM D4032-92 has a stiffness of generally greater than about 2N, preferably
greater than about 4N, more preferably greater than about 8N, and most preferably
greater than about 20N. As shown in Figure 1A, the tensioning strip 20 is attached
to the lower surface 19 of the liner 16 at the trailing edge 34 and preferably is

attached along the entire width (W) of the liner 16 as shown in Figure 3.
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The use of a tensioning strip is particularly beneficial when the liner
is relatively flexible, i.e., the stiffness of the liner is less than about 20N, and
especially beneficial if the stiffness of the liner is less than about 10N. However,
as described with reference to Figure 7, the tensioning strip is optionally included
in accordance with the present invention. In particular, a tensioning strip may not
be necessary when the liner is stiff enough to provide adequate tensioning of the
flexibie film during application of the film (o a patient. However, one or more
tensioning strips may be used independent of liner stiffness.

The tensioning strip 20 may be formed of materials similar to or
identical to those for forming handles 18 and 22. The tensioning strip 20 is
preferably 8§ mm wide, more preferably 16 mm wide, and most preferably 24 mm
wide. The tensioning strip 20 may be applied to the liner at the trailing edge 34 or
a position between the leading edge 35 and trailing edge 34 of the liner 16 in onc
of various ways. For exampie, the tensioning strip 20 may be removably applied
to the liner 16 with use of a pressure sensitive adhesive or other similar pressure
sensitive materials as previously described herein, or alternatively by a peelable
thermal laminate. Further, for example, the tensioning strip may be permanently
applied to the liner 16 using methods and materials similar to attachment of
handles 18, 22.

Tensioning strip 20 may also be an additional release liner attached
to release liner 16 using a suitable pressure sensitive adhesive such that when the
additional release liner is removed an adhesive strip is revealed. The adhesive strip
may be used to attach liner 16 after remowval from flexible film 12 to other
positions or instruments that require draping during surgery, as further described
below.

Figures 5A-5F are detailed views of tensioning strip portions of
alternative surgical incise drape configurations. As shown in the alternative drape
configuration 80 of Figure 5A, the tensioning strip 84 is permanently attached to
the upper surface 87 of release liner 83. Further, the tensioning strip 84 may be
permanently attached or releasably attached to flexible film 81 as the adhesive 82
coating the fitm 81 does not extend to the trailing edge of the film 81. If the
tensioning strip 84 is permanently attached to flexible film 81, then portion 85 of
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the fiexible film 81 at the trailing edge thereof may be detached with the tensioning
strip 84 after application of the remainder of the flexible film 81 to a patient. Such
detachment may be performed, for example, by cutting with a scissor, by tearing
along a perforation 89 of the film 81, or by any other known detachment technique.

if the tensioning strip 84 is releasably attached such as with the use
of a pressure sensitive adhesive, then the liner 83 with the tensioning strip 84 may
be removed by peeling the liner 83 and tensioning strip 84 away from film 81. The
film handle 86 is shown as being permanently attached to the film 81 and the liner
handle 83 being integral with the release liner 83; however, any configuration for
such handles as described herein mey be utilized.

As shown in the alternative drape configuration 90 of Figure 5B, the
tensioning strip 98 is permanently attached to a bower surface 97 of release liner 94
at the trailing edge thereof. The liner 94 covers the pressure sensitive adhesive 92
coating the Jower surface 95 of flexible film 91. The film handie and liner handle
are shown in the sime manner as shown in Figure SA. As deseribed with reference
to Figure 5A, any handle configuration may be utilized.

Further as shown in Figure 5B, the adhesive 92 on the flexible film
91 includes two regions of adhesive including adhesive region 93 and adhesive
region 99. These two regions of adhesive 93, 99 require differential forces to peel
the release liner 94 therefrom. For example, the combination of the adhesive
region 93 and the liner 94 is such that the liner 94 may be peeled away from the
adhesive region 93 with a force of less than about 120 g/cm, preferably less than
about 80 gfem, more preferably less than about 40 g/cm, and most preferably less
than 25 g/em, when measured in 180° peel at speed of 225 em per minute. On the
ather hand, the force required to peel away the release liner 94 from the adhesive
region 99 is such that the force required is distinguishable by the user from the
force necessary to peel liner 94 away from the adhesive region 93. For example,
the force required to remove the liner 94 from the adhesive region 99 may be a
force greater than that required to peel away liner 94 from the adhesive region 93
by at least about 10%, preferably at least about 20%, and most preferably by at
least about 30%.
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The differential adhesive regions 93, 99 provide an indication to the
user or applier of the drape that the user should stop peeling the liner 94 from the
adhesive 92 and begin applying the adhesive region 93 and film 91 to the patient in
a manner as described further below. Such a differential force technique may be
utilized alone or in combination with other markers indicating this point in the
process, e.g., markets 26 as shown in Figure 2. The force required to remove the
liner 94 from the adhesive regions 93, 99 can be changed by either modifying a
characteristic of the adhesive regions 93, 99 or by modifying a characteristic of the
liner 94. For example, the adhesive properties may be changed by changing the
adhesive chemistry, changing the coating weight, or by heating the adhesive to
better wet the liner. Further, for example, the liner characteristics may be changed
by oxidizing the surface by processes such as corona discharge and flame
treatment or by application of a coating, et

As shown in Figure 5C, which is an alternative drape configuration
to Figure 5B, the higher force release region 99 need not extend 1o trailing edge of
the film 91, and may take any form as long as the differcntial force function is
provided. For example, the higher release region 99 may take the form of a strip
between two lesser force regions 93 as shown in Figure 5C. Further, the higher
force region need not extend along the entire width (W) of the drape.

The differential forces for the regions 93, 99 may be provided by
using a single adhesive with different release coatings applied to the adhesive or to
the liner to achieve the differential adhesive characteristics, by using two different
adhesives having different adhesive characteristics, or by thermally calendering or
embossing the region 99 to increase the peel force of that region. However, the
present invention is in no manner limited by such above listed techniques as any
method known for providing differential adhesive characteristics for two regions
may be utilized. Further, more than two differential adhesive regions may be used
so as to provide the user with intermediate indications that the user is to stop
peeling at some time quickly approaching.

In another preferred embodiment, the tension region or strip may be
printed with appropriate information or symbols to provide an additional indication

to the applier to stop removing the liner and apply the drape. The tension region
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or strip helps reduce wrinkling and bowing of the drape as the liner is removed
during application.

As shown in the alternative drape configuration 120 of Figure 5D,
tensioning strip 128 is removably attached to liner 125 by a pressure sensitive
adhesive 126. As such, tensioning strip 128 can be removed exposing the adhesive
126. The liner 125 can be positioned using the adhesive 126 at another location to
perform a drape function after the liner 125 is completely removed from the
adhesive 124 coating the flexible film 122, Likewise, as described above with
reference to Figure 4A, the liner handle 45 may additidnaliy or alternatively be
removably attached using a pressure sensitive adhesive 49 applied to the liner 46
such that when the liner handle 45 is removed, the adhesive 49 is exposed. The
lincr 46 can then be used to drape another location by using the adhesive 49. For
example, the liner 46 could be moved 1o another location of the patient, the
surgical table, or instrument, such that another drape currently used for such
purposes can be eliminated.

Further, alternatively, as shown by the drape configuration 103 of
Figure SE, a tensioning strip 104 may be bonded to both liner 94 and film 91 such
that the entire adhesive coating 92 can be exposed prior to application of the drape
lo the patient. Once applied, the liner 94 may be removed by tearing or removed
using a releasable adhesive coating applied for adhering tensioning strip 104 to the
film 91. If, for example, the tensioning strip 104 is formed of paper, tearing may
be accomplished through ripping alone. Otherwise, tearing may also be
accomplished using optional perforation 107.

In yet another altemative drape configuration 160 of Figure SF, it is
shown that one or more tensioning strips may be placed at positions other than at
the trailing edge of the drape. As shown in Figure 5F, the tensioning strip 168 is
attached to a lower surface 165 of release liner 166 at a position between the
leading and trailing edge of the release liner 166. Preferably, the tensioning strip
168 is positioned closer to the trailing edge than the leading edge and preferably
extends along the entire width of the drape. The liner 166 covers the pressure
sensitive adhesive 163 coating the lower surface of flexible fitm 162. The film
handle and liner handle are shown in the same manner as shown in Figure 5A. As
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described with reference to Figure 5A, any handle configuration may be utilized.
With respect to embodiments such as shown in Figures 5B and 5C, tensioning strip
168 is advantageously placed at the point where adhesive section 93 meets section
99.

Alternatively, if tensioning strip 168 is sufficiently stiff relative to
liner 166, a greater peel force will be required to remove the liner 166 from the
adhesive 163 at the section thereof corresponding to the tensioning strip 168. Such
a greaier peel force is believed to be due from a significant change in the peel
angle resulting from a much larger radius of curvature created as the relatively stiff
tensioning strip is bent backwards as liner 166 is removed. In this manner, the
tensioning strip 168 serves to both maintain the drape in a relatively flat and
wrinkle free state while also alerting the clinician that sufficient adhesive coated
area of the flexible film 162 has been exposed such that the drape can now be
applied to the patient before the liner 166 is completely remaved, .., a marker of
when the user should stop peeling the liner 166 from the flexible film 162.

In addition, as shown in Figure 5F, with a tensioning strip 168 being
positioned somewhere between the leading and trailing edges of the liner 166,
another tensioning strip 169 at the trailing edge of the liner 166 may also be
utilized. Such additional tensioning strip 169 may be applied and positioned in any
manner as described herein. It is readily apparent that any number of tensioning
strips may be utilized in accordance with the present invention at various liner
positions, and also that the present invention is in no manner limited to any
particular number of tensioning strips at any particular liner positions.

Positioning one or more tensioning strips in the middle of the drape
as opposed to the trailing edge of the drape (and/or in addition to a tensioning strip
at the trailing edge), has certain advantages in various circumstances. As described
herein, the drape typically is provided to the user in a rolled or folded
configuration. For example, rolled/folded configurations of drapes are shown in
Figures 8A-8C. In many application techniques, the adhesive is exposed by
grasping the handles and peeling a portion of the liner from the adhesive coating
the film. The adhesive is then applied to the skin before the drape is completely

unrolled. With the tensioning strip in the middle of the drape, tension is provided
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early in the application process such that wrinkles are prevented. Such an
application technique is common when applying the drape to a limb. Locating the
tensioning strip 168 in the interor of the drape, as shown in Figure 5F, gives the
drape stiffness in the center, the leading edge handle on the fitm 162 gives the
drape stiffness at the leading edge, and the remaining roiled drape and additional

trailing edge tensioning strip 169 gives stiffness to the trailing portion of the drape.

In an alternative surgical incise drape configuration as shown in
Figure 6, the liner 112 of the drape 110 having a liner handle 116 includes one or
more attachments, generally represented by attachment 117. The attachments 117
may include pouches, tubing organizers, cautery holsters, instrument holders, fluid
collection pouches, etc. The attachments may be formed, for example, by sealing a
piece of plastic film, paper, or textile cloth to the surface of the liner 112.

It will be apparent to one skilled in the art that any of the
configurations described herein, or portions thereof, including configurations of the
film handle, liner handle, differential adhesive regions, and tenstoning strips, may
be used in any number of combinations in accordance with the present invention.
For example, one drape configuration may use a film handle that may be
removable by perforation, a liner handle that is integral with the liner, and a
tensioning strip that is permanently attached to the liner; another drape
configuration may use a film handle that is removable using releasable adhesive, a
liner handle that is removable using releasable adhesive, and a tensioning strip that
is removable from the liner using releasable adhesive. Another drape
configuration may use a film handle that is removable, a permanently attached
liner handle and a permanentty attached tensioning strip.

The combinations are various and numerous and the present
invention is only limited in accordance with the accompanying ¢laims. Further,
any of such configurations described herein, or portions thereof, may be used
alternatively to portions of, or in combination with, drape 130 as shown in the
alternative configuration described below with reference to Figure 7.

With respect to the drape 130 of Figure 7, the tensioning function is

provided by the liner itself, without the need for a separate tensioning strip. In
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other words, the liner acts as the tensioning strip, i.e., provides a tensioning
function during the entire removal and application process. However, one or more
tensioning strips at various positions may be utilized to provide additional
tensioning benefits. Drape 130 includes a liner 134 that is sufficiently stiff to help
prevent wrinkling of flexible film 131 having adhesive 132 coated thereon during
application, Preferably, liner 134 is a pelyolefin liner having a thickness of at least
about 50 microns, and more preferably a thickness of at least about 75 microns.
For example, liner 134 may be a polypropylene liner, preferably a biaxially
oriented polypropylene liner, of a thickness of at least about 75 microns, preferably
of at least about 100 microns. Further, liner 134 may be a low or medium density
polyethylene liner having a thickness of at least about 75 microns, preferably at
least about 100 microns, or a high density polyethylene liner having a thickness of
at least about 50 microns, preferably at least about 75 microns. Such liners
preferably have an average stiffhess as measured according to ASTM D4032-92 of
at least about 2N, preferably at least about 3N, und more prelerably at least about
4N.

The drape 130 further inciudes a film handle 135 that extends
further beyond the leading edge 139 of the drape than liner handle 137, i.e., the
film handle 135 is longer than the liner handle 137. As such, the film handie 135
may be used to protect the drape after rolling or folding of the drape, as previously
mentioned with respect to film handle 18 shown in Figure 1A, and which is
described further below with reference to Figures 8A-8C. The handle protecting
the drape when the drape is rolled or folded may be of any size or configuration
adequate for providing such protection, e.g., the shape need not be rectangular,
although such a shape is preferred to coincide with the shape of the drape.

Any of the surgical incise drape configurations previously described
may be folded or rolled in any manner for packaging ptior to delivery.

Hereinafter, and as nused in the accompanying claims, the term folding/folded used
in conjunction with a drape includes the tolling of a drape or a rolled drape
configuration. For example, a folded drape refers to a drape rolled around a core, a

drape rolled without a core, a drape folded two or three times, etc. One illustrative
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folded configuration is shown and described further herein with reference to Figure
8A.

The folded drape configuration 140 as shown in Figure 8A includes
drape 130 of Figure 7 folded a number of times starting at the trailing edge 133 of
the drape 130 and moving to leading edge 139. The drape 130 is foided with the
flexible film 131 on the outside. The film handle 135 is of a size sufficient to
extend around the entire outer periphery of the folded drape to protect the drape
130.

A closure tab 141 is provided for attachment to the film handle 135
and to portions of the drape 130 to hold the film handle 135 in place. As shown in
Figure 8A, the closure tab 141 is attached to the film handle 135 at two Jocations.
The closure tab 141 may be any clement releasable from the drape but sufficient to
hold the film handle 135 in place about the periphery of the folded drape such that
the folded drape is protected. The film handle 135 inciudes a perforation 145 for
allowing the user to remove the handle 135 after the drape is applied (o a patient,
although any of the other handle removal techniques as previously described herein
may be used.

Either the film handle or the liner handle of the liner can be made of
a size to protect the folded drape. The drape 130 is folded starting at the trailing
edge 133 of the drape 130 where an optional tensioning strip 148 may be
positioned. Of course, a tenéioning strip may be positioned at any location away
from the leading edge 139 of the drape 130. Such an optional tensioning strip 148
may function as the “core” upon which the drape is rolled. Further, it is readily
apparent that the drape 130 may be folded in such a manner that either the liner -
134 or the flexible film 131 is to the outside.

Preferably, the folded drape conﬁgurétion 140 is achieved by
rolling and then subsequently flattening the rolled drape 130 such that creases at
respective regions 151 and 153 are generated to maintain the drape in the generally
flat folded configuration 140. Ifa paper liner is used, once the product is rofled up
and compressed flat, permanent creases help prevent the product from unrolling

prematurely such that it could flop down onto a non-sterile surface, e.g., the
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patient’s skin. Preferably, the liner is stiff encugh and the creases formed well
enough that the drape will not unroll under its own weight.

With the use of a polymeric liner, such as a polyolefin liner, the
liner is preferably sufficiently thick and the modulus of elasticity of the material
sufficiently high so as to maintain such creases but avoid permanency of such
creases. Such permanent creases are typical with conventional surgical incise
drapes, such as those which use paper liners, that arc folded and/or flattened prior
to delivery. Such permanent creases result in irreguiar “bumping” and abrupt
differences in force required as the drape is unrolled prior to or during application.
This inconsistent delivery can lead to wrinkles. With the avoidance of such deep
permanent creascs, the polymeric liner provides for a delivered flexible film to the
patient that in turn avoids such problems.

With liners that do not take a permanent, stable crease the drape
may, in certain application techniques, tend to unsoll prematurely. In this case, it is
advantageous to apply a pressure sensitive adhesive cither along the edges of the
drape or within the interior of the drape. For example, a small amcunt of pressure
sensitive adhesive may be exposed at the edges of the drape or may be deliberately
applied to the edges of the drape that can be used to lightly bond the drape in the
rolled or folded configuration.

Alternatively, a pressure sensitive adhesive may be applied in smali
zones on the top side of the film to bond the rolled or folded drape at strategic
locations in order to prevent the drape from partially or fully unwinding
prematurely during application. A particularly preferred adhesive for this purpose
is 3M 9415 High Tack/Low Tack Double Coated Tape.

In another alternative, the edges of the drape may be lightly bonded
using heat, e.g. a heated iton or hot air, in such a manner that the drape will not
prematurely unwind but can still be easily unfolded durtng application. This
method is particularly beneficial to products incorporating a polymeric liner.

In addition, with the use of a polymeric liner, such as a polyolefin
finer (preferably a polyethylene liner), the surgica! incise drape 140 can be folded

to fit in packs and drawers without the liner tearing during application of the

“adhesive coated flexible film to the patient. On the other band, paper liners appear
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to be affected by folds and permanent creases in the liner , which tend to lead to
tear initiation and propagation. Further, the polymeric liner allows for the user to
cut multiple layers of the drape into a desired size and shape. This is typically
difficult to perform with use of a heavy paper liner. Further, once the drape has
been rolled, the drape using the plastic liner can be flattened under pressure and/or
heat to ensure sufficient creasing.

Alternatively, as shown in the drape configuration 170 of Figure
8B, the handle 172 may be of a size such that the handle 172 does not wrap
entirely around the periphery of the drape 171. A closure tab 175 is positioned for
holding the handie 172 in place such that the drape 171 remains in a folded
configuration. Alternaiively, other means of providing closure may be used to hold
the drape in a folded configuration. Forexample, a paper or plastic sheet may be
wrapped about the folded drape as an overwrap. Further, as shown in the drape
configuration 180 of Figure 8C, an extended handle 182 may have a portion coated
with a pressure sensitive adhesive 185 for attachment o a portion of the drape 181
for holding the handle 182 in place such that the drape 181 remains in a folded
configuration. Generally, in such drape configurations 170, 180, the handles arc of
an adequate size and are attached by some technique to another portion of the
drape to maintain the drape in the folded configuration.

Generally, the drape configurations, as described herein, maintain a
flexible film in a wrinkle free state as a liner is peeled away and the flexible film is
applied to a patient as described below. The various drape configurations can be
applied to a patient in a number of ways. First, the application of the drape 10
shown in Figures 1-3 shall be described. Thereafter, the application of the drape
130 shall be described. Figure 1A and Figures 2 and 3, iliustrate the surgical incise
drape 10 prior to starting the application procedure. Figure 1B illustrates the
beginning of the removal of the release liner 16 from the adhesive 14 coating the
film 12, To start the application process, a user grasps the film handle 18 and
another user grasps the liner handle 22 of a rolled drape. An illustrative example
of a rolled drape is shown in Figure 8A.

Afier the drape 10 is at least partially unrolled, the release liner 16

is then further peeled back from the adhesive 14. As illustrated in Figure 1C, the
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release liner 16 is peeled back such that the trailing edge 34 of the release liner 16
is still attached to the adhesive 14 at the trailing edge 32 of the film 12. At this
point the flexible film 12 is ready for application to the patient. The user may be
signaled to stop unrolling the release liner from the adhesive 14 in a number of
ways. Fot example, as shown in Figure 2, the flexible film 12 may have markings
26 to indicate to the user the point at which the user is to stop unrolling and
proceed to application of the film 12 to the patient. Further, the indication to stop
unrolling may be provided, for example, using a technique as described with
reference to Figure SE. Alternatively, the indication may be provided using
differential adhesive regions as described above with reference to Figure 5B and
5C: the differential regions providing the user with a recognizable differential force
at a point during the removal of the release lincr 16, i.e., the force required to
remove the liner 16 changes at the mark 26.

As-shown in Figure 1D, the user, preferably, holds the surgical
incise drape 10 with the liner partially removed such that the flexible film 12
having the adhesive 14 coated thereon is in a relaxed substantiaily “U,” Le,
“saddle™ type, configuration. The U type configuration has a lower center
adhesive portion 37 for initial contact with and adherence to the patient, such as,
for example, on the chest or back of the patient. With the lower center portion 37
contacting and adhering to the patient, the remainder of the flexible film 12, ie.,
the flexible film on each side of the center portion 37, is smoothed onto the surface
of the patient.

It should be apparent that in many circumstances a U type
configuration is not used. For example, when application of the drape is to a limb,
only a small portion of the adhesive 14 may be exposed prior to application of the
adhesive to the limb. Thereafter, the adhesive is further unrolied and applied to the
limb.

After the film 12 is smoothed onto the patient, the remainder of the
release liner 16 is then removed from the flexible film 12 and adhesive 14. As
such, the flexible film 12 provided with the handle 18, as shown in Figure 1E, is
applied to the patient in a substantially wrinkle free condition. Further, after

“application, the drape has only one handle 18 remaining. The handle 18 may then
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be removed from the flexible film 12, such as, for example, with the use of a
releasable adhesive or perforation. With only one handle 18 left on the drape 10 to
remove after application of the film 12 to the patient, process steps for using the
drape is reduced relative to other drape application techniques, such as techniques
using two handles.

With the use of a clear polymeric liner, users who apply the drape
can mote easily see the field upon which the drape 10 is being applied. The
advantage of a clear polymeric liner is shown by the illustration of Figure 1D.
When the users hold the drape 10 in this substantially U type configuration, it
clearly is advantageous to see through the liner during application fo the patient.

Figure 84 illustrates the surgical incise drape 130 prior to starting
the application procedure, The surgical incise drape 130 as shown in Figure 8A
would typically be contained within a disposable, protective bag (e.g., made from
polyethylene). The film handle 135 wrapped about the periphery allows the drape
130 to he casily inserted within a protective bag during packaging. Further, the
film handle 135, prevents the insertion process from damaging the drape. For
example, without a protective covering, e.g., a wrapped film handle 135 oran
undesired separate protective covering, a portion of the drape may catch on the
protective bag during insertion therein resulting in a disconfigured drape, e.g.,a
torn liner, a wrinkled film, etc. A separate protective covering is undesirable
because of the added waste of an additional scparate material, By using the film
handle 135 (or altemnatively an extended liner handle), as the protective covering, a
separate piece of waste is eliminated.

After removal of the drape 130 from the protective bag (not shown),
a user removes the closure tab 141, The user then grasps the film handle 135 and
unwraps the film handle 135 from the remainder of the drape 130 exposing the
liner handle 137. Another user then grasps the Tiner handle 137 of the folded
drape. The release liner 134 is then peeled back from the adhesive 132. The users
may peel back the liner 134 as far as desired, but with a portion of the liner 134
still attached to the adhesive 132. The user may be signaled to stop unrolling the

release liner 134 in the same manner as desctibed above with reference to Figure 1.
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At any time when the adhesive 132 is exposed, the adhesive coated
flexible film 131 is ready for application to the patient. After a major partion of
the adhesive 132 is exposed and the flexible film 131 is smoothed onto the patient,
the remainder of the release liner 134 is then removed from the flexible film 131
and adhesive 132. As such, the flexible film 131 provided with the handle 135 is
applied to the patient in a substantially wrinkle free condition. Further, after
application, the drape has only one handle 135 remaining. The handle 135 may
then be removed from the flexible film 12, such as, for example, with the use of
perforation 145.

As shown in Figures 2 and 3, one or more of the handles 18, 22, or
tensioning strip 20 may have printed information 24 thereon. For example, the
printed information 24 may include instructions for using the drape 10 or any other
information. This reduces the amount of packaging necessary for the drape 10.
Preferably, the printed information 24 is placed on the handle attached to the film
12 so that it is in view for a greater period of time during the application process
and serves to indicate which side should be “up” during applicatior.

Further, in accordance with the present invention, the film, the liner,
the adhesive, or any combination of such elements, may be treated to ensure the
drape does not have excessive static. Preferred drapes have a surface resistivity of
[ess than about 10' ohms, preferably less than about 10" ohms, and most
preferably less than about 10'' ohms as measured using a Keithley Model 487
picometer voltage source set to 500 volts with a Keithley Model 8008 Resistivity
Test Fixture. This may be achieved by addition of hydrophilic or conductive agents
to the adhesive such as salts, glycols, hydrophilic polar substituents of the adhesive
itself (e.g., in an acrylate adhesive one may incorporate mopomers such as acrylic
acid and its derivatives, acrylamide and its derivatives, N-vinyl lactams,
hydroxyalkylacrylates and its derivatives including polyethoxylated
hydroxyalkylacrylates and the like; in a polyurethane adhesive the adhesives may
contain hydrophilic polyols such as polyethylene giycol and copolymers of
ethylene oxide and propylene oxide). Alternatively or additionally, antistatic

agents may be applied to or incorporated into the flexible film and/or the liner.

28




WO 98/51352 PCT/US98/07371

20

25

30

Suitable antistatic agents include nonienic, anionic, cationic and zwitterionic
surfactants as well as hydrophilic or conductive polymers.

Figure 9 shows yet another embodiment of the drape 200. The
drape 200 comprises film backing 202, which is coated with adhesive 206 along
one major surface thereof, and handle 204. A tear line 208 (e.g., a line of
perforations) is provided, with the perforations 208 spaced from the edges of the
film backing 202 by a margin or gap G.

As described previously, the flexible film backing 202 is preferably
elastomeric and very thin, often having a thickness of less than about 75 microns
and preferably iess than about 52 microns. Since the flexible film 202 is so thin, if
the film is perforated all the way to the edge of the film or if a notch is placed in
the edge of the film forces exerted during application may result in the perforation
tearing during appiication. Therefore, it would be desirable to have a section of
drape at the edges that resists tearing but may be torn under sufficient force
followed by a casily propagated tear line. In order o prevent an undesirable Lear 4l
the perforation from occurring during application a section G of non-perforated
film preferably is left at the margins of the drape, In this manner, the drape is
robust and the perforation will not start until a significant shear force is applied
such as would occur when one deliberately would like to remove the handle.
Preferably the margin G of non-perforated film at the film edge is at least 0.5 cm,
more preferably at least 1em, and most preferably at least 2em, e.g. a margin of
about 2.5 cm has been shown to work well.

Alternatively, the resiliently-flexible film may be perforated
completely to the edge and a reinforcement applied at the edge such as a piece of
tearable tape to reinforce this section {(e.g., the same area shown at “G” in figure 9).
The reinforcement “tape”™ may be a pisce of adhesive coated paper, plastic, or
other material that resists the stresses which occur during application but may be
torn when the clinician wants to remove the handle 204.

As shown in figure 10, the drape 300 may include a reinforcement
tape 302 extending the full width of the drape. The reinforcement tape 302 is
bonded to the film 304, the film handle 306, or preferably to both to bridge or

connect the film 304 and the film handle 306. The reinforcement tape 302
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contemplated that the tear fine could be formed by other suitable means, such as by
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weakrness.

While the film and film handfe may overlap, the reinforcement tape
302 preferably is positioned 1o conneclor bridlge the film 304 ang (he {ilm handie
306 so that no overlap occurs. The line of perforations 308 is preferably located in
the reinforcement tape 302 hetween the film 304 and the film handle 306 so that
when the line of perforations 308 is torn neither the fiim 304 nor film handle 306
are torn,

In a preferred embadiment, the perforated reinforcement tape 302 is
a perforated low-density polyethylene film tape with acrylate adhesive, such as the
rnﬁe available from Minnesota Mining and Manufacturing under the trade

designation “3M Transpore™" tape. This preferred “3M Transpore ™ tape has

- mltiple dines of perforations can be used o attach the [ilm handle to the fitm with

no overlap. In this manner, the handle is removed cleanly by tearing through the
perforated tape.

The unperforated margin G and the reinforcement tape constitute
exemplary embodiments of means for resisting tearing adjacent the edge of the
drape. The line of perforations constitute one embodiment of a tear line or means
for propagating tcaring along aline. Altemalive cmluv)di:m.'nls ol this Lear line or
means for propagating tearing along a line include scoring the film along the line,
decreasing the thickness of the [ilm along the line, ¢.p., by using heat and

compression, or providing any suitable configuration of perforation.

/-

L] >

ST diccinen surgical incise drapes.
Various modifications and alterations of this invention will become
apparent to those skilled in the art without departing from the scope of the
invention as defined in the claims, and it should be understood that this invention is
not to be unduly limited to the illustrative embodiments and methods set forth
herein,
30
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The claims defining the present invention are as follows:
1. A surgical incise drape including:
a flexible film having a major portion coated with an adhesive, the flexible film having
a leading edge and a trailing edge; .
a film handie at the leading edge of the flexible film; and -
a liner having a leading edge and a trailing edge corresponding to the leading edge and
trailing edge of the flexible film, the liner substantially covering the major portion of the
flexible film coated with the adhesive, the liner including one or more tensioning strips
applied to the liner at a position away from the leading edge of the liner so as to hold at least
a portion of the flexible film lying between the film handle and the tensioning strip in a
wrinkle-free state when the liner is being removed from the major portion of the flexible film,
the tensioning'strip being stiffer than the fexible film.

2. The drape according to claim 1, further characterised in that at least one of the one

or more tensioning strips is located. at the trailing edge of the liner.

3. The drape according to claim 1 or 2, further characterised in that the one or more
tensioning strips includes a tensioning strip applied at a position between the leading edge and

trailing edge of the liner.

4. The drape according to any one of preceding claims further characterised in that the

liner includes polyolefin.

5. The drape according to any one of claims 1 to 4, further characterised in that the liner

includes a laminate film including two or more polymer layers,

6. The drape aécording to claim 5, further characterised in that the laminate film inchudes
at least one low melting point polymer layer and at least one high melting point polymer

layer.
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7. The drape according to claim 6, further characterised in that the at lest one high

melting point layer is a polyester or cellulose acetate Jayer having a melt temperature greater
than about 175°C. ' '
8. The drape according to any one of the preceding claims, further characterised in that

the liner has a thickness of at least about 50 microns.

9. The drape according to any one of the preceding claims further characterised in that

the liner has a thickness of at least about 75 microns.

10.  The drape according to any one of the preceding claims, further characteri;sed in that
the liner is relatively stiff compared to the flexible film such that the liner and the film handle
hold the flexible film in a wrinkle-free state when the liner is being removed from the major
portion of the flexible film.

11.  The drape according to any one of the preceding claims, further characterised in that

the film handle is removably connected to the leading edge of the flexible film.

12.  The drape according to claim 11, further characterised in that the film handle is
removably connected to the flexible film by a releasable adhesive coated on the film handle

and a low adhesive backsize coated on a portion of the flexible film.

13.  The drape according to claim 11, further characterised in that the film handle is
removably connected to the flexible film by a perforation of the film handle.

14. The drape according to claim 11, further characterised in that the film handle is
removably connected to the flexible film by a reinforcement tape having a tear line for tearing

the reinforcement tape to separate the film handle from the flexible film.

15. The drape according to claim 11, further characterised in that the flexible film is
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formed of elastomeric material and further includes:

‘oppositc side edges extending between the leading and trailing edges of the flexible
film; and )

a tear lme in the flexible film extending generally adjacent, and generally parallel
with, the leading edge for facilitating propagating tearing of the film along the tear lme:to
separate the film handle from the flexible film, the tear line having opposite ends spaced from
the opposite side edges of the film.

16.  The drape according to any one of the proceeding claims, further characterised in that
at least one of the film handle, tensioning strip and the liner includes printed information
thereon.

17.  The drape according to any one of the preceding claims, further characterised in that
the adhesive coaiing the major portion of the flexible film includes a first adhesive region
proximate the leading edge of the flexible film and a second adhesive region at or neat the
trailing edge of the flexible film, a greater form being required to remove the liner from the

second adhesive region relative to removing the liner from the first adhesive region.

18,  The drape according to any one of the preceding claims, further characterised by a
removal marking to indicate a stop point when a user is removing the liner from the flexible

film.

19.  The drape according to any one of the preceding claims, further characterised in that
the drape further includes a liner handle attached to the liner.

20.  The drape according to claim 19, further characterised in that one of the liner handle
and film handle is of a size for wrapping about at least a portion of the drape when the drape
is in a folded configuration. ‘ -
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21, A method for use with a surgical incise drape, the method includes:

providing a substantially flat surgical incise drape, the drape including a flexible film
having a major portion covered with an adhesive,‘the flexible film having a leading edge and
a trailing edge with a film handle applied at the leading edge of the flexible film, and (he
drape including a liner having a leading edge and 2 trailing edge corresponding to the leading
edge and trailing edge of the flexible film and a liner handle attached to the liner, the liner
substantially covering the major portion of the flexible film covefed with the adhesive;

folding the drape from the trailing edge to the leading edge; and

wrapping one of the film handle and the liner handle about at least a portion of the
folded drape.

22, The méthod according to claim 21, further includes the step of flattening the folded

drape to create creases at respective opposing regions of the folded drape.

23.  The method according to claim 21 or 22, -furthe: characterised in that the wrapping

step includes the step of wrapping one of the film handle and the liner handle around the
entire periphery of the folded drape, the method further including the step of applying a
closure element associated with the one of the film handle and liner handle to another portion

of the drape to prevent the folded drape from unfolding.

24.  The method according to any one of claims 21 to 23 wherein the drape further
includes opposite sides edges extending between the leading and trailing edges of the flexible
film, the method further including the step of selectively melting portions of the edges of the
folded drape to releasably hold the drape in its folded configuration.

25, The method according to any one of claims 21 to 23 further including the step of
applying a releasable adhesive to the drape to releasably att.';lch one portion of the drape to
another to releasably hold the drape in its folded configuration.
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26. A method of applying the surgical incise drape of any one of claims 1 to 20, the
method characterised by:

grasping the film handle;

pulling upon the liner to remove at least a portion of the liner and exposing at least
portion of the adhesive coating the major portion of the flexible film;

holding the surgical incise drape such that at Jeast a portion of the adhesive is
contacting a surface; and,

removing a remainder of the liner from the trailing edge of the flexible film after the

flexible film is smoothed down upon the surface.

27. A methoed according to claim 26, further characterised in that the flexible film attains
a substantially U-shaped configuration after grasping the film handle and pulling upon the
liner, and further characterised in that the adhesive at a lower portion of the substantially U-

shaped configuration is the portion of the adhesive contacting the surface before smoothing.

28. A surgical incise drape, substantially as herein described with reference to the

accompanying drawings.

29. A method for use with a surgical incise drape, substantially as herein described.

30. A method of applying a surgical incise drape, substantially as herein described.

DATED this 30th day of November, 1999

MINNESOTA MINING AND MANUFACTURING COMPANY

By Their Patent Attorneys
DAVIES COLLISON CAVE
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