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A sheet drape (1) is folded first in one direction into a multi-layer strip (8) of material and then in the
orthogonal direction into a stack (17) with a first end (13; 113) of the multi-layer strip (8) located on top of
the stack (17) and a second end (14; 114) located within the stack (17). The drape (1) is unfolded by pulling
the first end (13; 113) of the multi-layer strip (8) in a first direction, to reveal the second end (14; 114), pulling

the second end (14; 114) in the second, opposite, direction (thereby returning to the form of the multi-layer

strip (8); and then opening the folds of the multi-layer strip (8).
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SURGICAL DRAPE

The present invention relates to surgical drapes and, in particular, to
drape sheets. The invention relates more especially, but not exclusively, to drape sheets
for use on tables and is concerned with the method of use of such drapes and the form

in which such drapes are supplied for use in operating theaters.

Background of the Invention

The use of surgical drapes in operating theaters is well established.
Drapes are employed to cover, and to separate, non-sterile objects (for example, the
non-sterile parts of a patient’s body) from the sterile environment of the operating
theatre and the operating theatre staff, and are available in many different shapes and
constructions, depending on the nature of the surgical procedure that is being carried
out. Increasingly, drapes are intended for a single use only and are supplied to users
already sterilized, in sterile packaging. Usually, it is necessary for the drapes to be
folded so that the packages are of a convenient shape and size and it is then necessary to
ensure that, in the operating theatre, it is possible to unfold and place the drape in
position without contaminating the outer surface of the drape material (e.g., in the case
of a patient drape, the surface remote from the patient’s body and, in the case of a table
drape, the surface remote from the surface of the table). In other words, it is necessary
to ensure that the drape can be unfolded and placed in position without the outer surface
of the drape material coming into contact with non-sterile objects (for example, the
patient’s body) because the surface will then no longer be aseptic (uncontaminated). It
is also desirable that it should be possible to unfold and position a drape quickly and
easily, to avoid introducing delays.

Sheet drapes, comprising rectangles of drape material, are widely used
during surgical procedures for covering areas of the patient’s body and also for
covering flat surfaces (e.g. instrument tables) in the operating theatre. Sheet drapes are
available in a wide range of sizes and the larger sizes can present particular problems
both for the supplier, in that they have to be folded many times before they are of a
convenient size for packaging, and for the user, in that they have to be handled carefully

{0 avoid contamination.
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The importance of the way in which drapes are folded is well
recognised, and various ways of folding particular drapes have been proposed. One
known way of folding sheet drapes comprises fan-folding the drape in the longitudinal
direction from the ends to the middle, forming an elongated multi-layer strip, and then
in the transverse direction from the sides (now the ends of the multi-layer strip) to the
middle. The result is two side-by-side stacks of fan-folded material, each having a
respective edge of the drape on top and joined at the bottom by a bridging portion. The
bridging portion is then folded in half, to form a single stack of folded material with the
bridging portion on the outside faces.

A sheet drape which has been folded by that method is compact and,
from the point of view of a drape supplier, has the advantage that it is very suitable for
packaging. The folding method has the disadvantage, however, that a comparatively
large number of steps are involved in fan-folding the drape in the two directions. From
the point of view of the user there is the advantage that, when the bridging portion has
been unfolded to reveal the two side-by-side stacks of folded material, the side edges of
the drape are immediately accessible for unfolding the drape in a comparatively simple
manner. The need to unfold the bridging portion first can, however, present problems
since it requires the user to locate the center of the single stack formation in which the
drape is supplied. In addition, if there are a comparatively large number of fan-folds to
be undone, it can be difficult for the user (especially when working single-handed) to
control the drape during the unfolding operation.

Various methods of folding sheet drapes, or other drapes having a sheet-
like form, are described in US Patent Nos. 3,343,534; 3,537,446; 3,721,234; 4,051,845;
4,164,941; 4,553,539; and 4,627,427.

Summary of the Invention

The present invention is concerned with enabling a sheet drape to be
folded comparatively simply but in such a way that it is comparatively easy for a user
to apply without undue risk of the drape being contaminated by contact with non-sterile

surfaces.
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The invention provides a surgical drape comprising a rectangular sheet
of drape material folded, prior to use, in one direction to form a multi-layer strip of
material having first and second ends, and then in the orthogonal direction to form a
stack of folded material with the first end of the multi-layer strip exposed at the top of
the stack, wherein at least one of the folds in the orthogonal direction extends through
more than one thickness of the multi-layer strip.

The present invention further provides a surgical drape comprising a
rectangular sheet of drape material folded, prior to use, in one direction to form a multi-
layer strip of material having first and second ends, and then in the orthogonal direction
to form a stack of folded material with the first end of the multi-layer strip exposed at
the top of the stack and the second end located within the stack, wherein the folds in the
orthogonal direction allow a first part of the stack to be unfolded, to expose the second
end, by pulling the first end in a first direction.

The present invention also provides a method of folding a rectangular
surgical drape comprising the steps of:

folding the drape in one direction to form a multi-layer strip of material
having first and second ends; and

folding the multi-layer strip in the orthogonal direction to form a stack
of folded material with the first end of the multi-layer strip exposed at the top of the
stack, wherein at least one of the folds in the orthogonal direction extends through more
than one thickness of the multi-layer strip.

The present invention further provides a method of folding a rectangular
surgical drape comprising the steps of:

folding the drape in one direction to form a multi-layer strip of material
having first and second ends; and

folding the multi-layer strip in the orthogonal direction to form a stack
of folded material with the first end of the multi-layer strip exposed at the top of the
stack and the second end located within the stack,

wherein the folds in the orthogonal direction allow a first part of the
stack to be unfolded, to expose the second end, by pulling the first end in a first

direction.
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In accordance with the invention, there is also provided a method of
using a surgical drape, comprising the steps of:

providing a surgical drape comprising a rectangular sheet of drape
material folded in one direction to form a multi-layer strip of material having first and
second ends, and then in the orthogonal direction to form a stack of folded material
with the first end of the multi-layer strip exposed at the top of the stack and the second
end located within the stack;

placing the folded drape on a surface to be covered;

unfolding a first part of the stack, to expose the second end of the multi-
layer strip, by pulling the first end in a first direction;

unfolding the remainder of the stack by pulling the second end in a
second direction opposite to the first direction; and

unfolding the multi-layer strip of material in directions perpendicular to

the first and second directions.

Brief Description of the Drawings

By way of example only, embodiments of the invention will be
described with reference to the accompanying drawings, in which:

Fig. 1 is a plan view of a sheet drape in an unfolded condition;

Figs. 2 and 3 are similar views, showing the drape after first and second
folding steps, respectively;

Fig. 4 is a plan view showing the drape after a third folding step;

Fig. § is a diagrammatic cross-section on the line V-V in Fig. 4;

Fig. 6 is a plan view showing the drape after a fourth folding step;

Fig. 7 is a diagrammatic cross-section on the line VII-VII in Fig. 6;

Fig. 7A is a diagrammatic cross-section similar to figure 6 illustrating a
preferred step that brings the drape into the folded state shown in figure 11 and 11A;

Fig. 8 is a plan view showing the drape after a fifth folding step;

Fig. 9 is a diagrammatic cross-section on the line IX-IX in Fig. 8;

Fig. 10 is a plan view showing the drape after a sixth folding step;

Fig. 11 is a diagrammatic cross-section on the line XI-XI in Fig. 10;



10

15

20

25

30

WO 98/49965 PCT/US98/07064

Fig. 11A is a diagrammatic cross-section similar to figure 11 illustrating
a preferred step that brings the drape into the folded form shown in figures 14 and 15;

Fig. 12 is a plan view showing the drape after a seventh folding step;

Fig. 13 is a diagrammatic cross-section on the line XIII-XIII in Fig. 12;

Fig. 14 is a plan showing the drape in its folded form;

Fig. 15 is a diagrammatic cross-section on the line XV-XV in Fig. 14;

Fig. 16 is a plan view showing the drape after a first unfolding step or
after an alternative fifth folding step;

Fig. 17 is a diagrammatic cross-section on the line XVII-XVII in Fig.
16; and

Figs. 18 to 21 are diagrammatic cross-sections, similar to Fig. 17,

illustrating the form of the drape after further alternative folding steps.

Detailed Description of Preferred Embodiments

Fig. 1 shows a sheet drape 1 for use in covering a table in an operating
theatre to provide a sterile surface on which sterile items such as surgical instruments
can be placed during a surgical procedure. The drape 1 comprises a rectangle of any
suitable drape material. In the case of a disposable drape (i.e. a drape intended for a
single use only) the material may comprise a fluid-impervious layer (for example, a
plastic film) to which is laminated a fluid absorbent layer (for example, a non-woven
layer), or alternatively a single layer fluid-impervious film drape. The plastic film may,
for example, be a polyethylene or a polypropylene film and the non-woven layer may,
for example, be a polypropylene spun-bond material, melt-blown material or a hybrid
melt-blown/spun bond material. Most preferably, a polyethylene film is extruded onto
the polypropylene spun-bond layer. Drape materials are disclosed in US Patent Nos.
5,586,563 and 3,809,677 (disclosing a three-layer structure: non-woven/film/non-
woven).

An alternative material for a disposable drape is a non-woven material
that has been chemically-treated to make it fluid repellent. If the drape 1 is a reusable
drape, it may be formed of a woven cotton or linen material, which may be treated to

make it fluid repellent.
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The drape 1 comprises an upper surface 2 (which is the surface shown in
Fig. 1) and a lower surface 3 (not visible in Fig. 1), which, when the drape is in use, is
the surface adjacent the table. The four edges of the drape 1 are indicated in Fig. 1 by
the reference numerals 4, 5, 6 and 7, the edges 4 and 5 being opposite the edges 6 and 7
respectively. The corner formed by the edges 5 and 6 carries a distinctive marking 20
(shown as a hand) the purpose of which will be described below.

Drapes are normally supplied folded, the extent of the folding being
dependent in each case on the size of the drape. Disposable drapes are normally
supplied folded in sterile packaging and may be packaged individually or with other
similar drapes or as part of a set of different drapes. When a sheet drape as shown in
Fig. 1 is used to cover a table, it is important that the person applying the drape should
be able to unfold it and spread it over the table without contacting the table (which is
non-sterile). It is also important that the upper surface 2 of the drape does not contact
the table, or any other non-sterile surface. To assist in applying the sheet drape, it is
folded in the following manner.

Starting from the edge 4 of the drape 1, a portion of the drape indicated
by “X” in Fig. 1 is fan-folded towards the central region of the drape, forming a strip 8
of folded material as shown in Fig. 2. The fold lines are generally parallel to the edges
4, 6 and the directions of the folds are such that the edge 4 is positioned at the top of the
strip 8 with its direction reversed (so that it is now directed towards the edge 6). The
top layer of the strip 8 is not as wide as the remainder of the strip 8 and forms a flap 9
which later assists a user in unfolding the drape, as will be described below.
Consequently, part of the lower surface 3 of the drape 1 is now visible, adjacent the
edge 4, on the top of the stack 8 and is shown shaded in Fig. 2.

The remainder of the drape (indicated by “Y” in Fig. 1) is now fan-
folded, from the edge 6, onto the top of the strip 8 as shown in Fig. 3. The fold lines
are again generally parallel to the edges 4, 6 and position the edge 6 at the top of the
strip 8, this time with the direction of the edge unchanged. The new top layer of the
strip 8 is also not as wide as the remainder of the strip and again forms a flap 10 which

later assists a user in unfolding the drape, as will be described below.
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The fan-folds which bring the drape to the form shown in Fig. 3 are
indicated as dotted and broken lines in Figs. 1 and 2, the dotted lines a indicating folds
in one direction and the broken lines b indicating folds in the other direction.

The strip 8 into which the drape 1 has been folded is effectively a multi-
layer strip (also 8) of material the ends 13 and 14 of which correspond to the edges 5
and 7 of the drape. The remainder of the folding procedure comprises folding the
multi-layer strip 8 into twelve sections, at right angles (i.e. the “orthogonal direction™)
to the fan-folds a, b, by the steps illustrated in Figs. 4 to 14 (in which a single thickness
of the multi-layer strip is depicted, for clarity, by a single line). Those folding steps are
as follows:

(1) The end 14 of the multi-layer strip 8 is folded over along a line ¢
(figure 3) at a distance Z from the end 14 (where Z is equal to approximately one
twelfth of the distance between the ends 13, 14). The multi-layer strip 8 now has the
form shown in Figs. 4 and 5.

(ii) The folded end 15 of the multi-layer strip 8 is folded over along a
line d (figure 4) at a distance about 4Z from the folded end 15, bringing the multi-layer
strip into the form shown in Figs. 6 and 7.

(ii1) The extreme folded end 16 of the multi-layer strip 8 is folded over
along a line e (figure 6) at a distance about 2Z from the end 16. This fold, which
extends through two thicknesses of the multi-layer strip 8, locates the folded end 16 on
top of the folded end 15 and brings the multi-layer strip into the form shown in Figs. 8
and 9.

(iv) The end 13 of the multi-layer strip 8 is folded under along a line f
(figure 8) aligned with the folded ends 15, 16, bringing the multi-layer strip into the
form shown in Figs. 10 and 11.

(v) The end 13 of the multi-layer strip 8 is folded over along a line g
(figure 10) at a distance about Z from the end, forming a stack 17 of folded material as
shown in Figs. 12 and 13. The end 13 is located approximately on the vertical centre
line h of the stack.

(vi) The stack 17 is folded in half on the vertical centre line h (figure

12), leaving the end 13 on the top, to form a stack 18 as shown in Figs. 14 and 15. The
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end 13 of the multi-layer strip 8 is approximately aligned with one side of the stack 18.
The end 14 of the multi-layer strip 8 is located within the stack 17 and approximately
aligned with the same side of the stack as the end 13.

Figures 7A and 11A illustrate a preferred folding method that
consolidates four of the folding steps described above into two steps. The reference
numerals used in figures 7A and 11A equal the reference numerals used in figures 7 and
11 plus 100. The multi-layer strip is folded into the form shown in figures 7 and 7A.
Then, folded edge 115 is folded over a fold line FL-1 as illustrated by arrow “A”
(figure 7A) into alignment with folded edge 116, with the edge 113 being allowed to
fall back over the folded stack portion of the strip. This brings the strip into the form
shown in figure 11A (which is the same form as figure 11 except that the drape is
upside down relative to figure 11).

The stack is then folded back over as illustrated by the arrow “B” in
figure 11A, with the edge 113 being allowed to fall back over the folded stack. This
brings the drape into the form shown in figures 14 and 15. The steps illustrated in
figures 7A and 11A eliminate the intermediate forms shown in figures 8-9 and 12-13.

The drape 1 is now in the form in which it is supplied to the user. It may
be packaged in this form, either as an individual item or together with other drapes.
The folding procedure described involves fewer individual folds than would be required
to bring the drape to a similar size using a conventional fan-folding procedure, and
advantageously leaves one end (13) of the multi-length strip § exposed, to assist in
subsequently unfolding the drape as described below.

When the drape is to be unfolded to cover a table, the stack 18 is placed
on the table with the end 13 uppermost and to the right of the stack (as viewed by the
user). The distinctive marking 20 serves to indicate to the user that the stack 18 is in
the correct orientation. The user now grasps the end 13 (comprising all layers of the
multi-layer strip 8) and, while taking care not to touch the table on which the drape is
located, pulls the end 13 to the right, away from the stack 18. This one action enables
the user, using one hand only, to unfold one part of the multi-layer strip 8 completely,
bringing the drape 1 to the form shown in Figs. 16 and 17. It will be noted that the end
14 of the multi-layer strip 8 is now exposed. The user drops the end 13 and, still taking
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care not to touch the table on which the drape 1 is located, grasps the end 14 and pulls it
to the left. This action enables the user, again using one hand only, to unfold the
remainder of the multi-layer strip 8 thereby returning the latter to the form shown in
Fig. 3.

It is now necessary for the user to open up the fan-folds described above
with reference to Figs. 1-3. To do that, the user places both hands under the flap 10 and
pulls the drape towards him/herself. This brings the drape back to the form shown in
Fig. 2 and thereby covers the nearer part of the table. The user now places both hands
under the flap 9 and pushes the remaining part of the drape away from him/herself to
open up the drape completely and thereby cover the rest of the table. During the latter
action, the user can lean forward and contact the nearer part of the table if necessary,
since that part of the table is already protected by the drape.

The unfolding procedure described is comparatively straightforward, due
particularly to the possibility of opening up the drape into the form shown in Fig. 3 in
two simple, one-handed, actions.

Various modifications can be made to of the folding procedure described
above. For example, the manner in which the drape is folded into the multi-layer strip
8 (Fig. 3) can be varied provided that it remains possible for the user to unfold the drape
comparatively easily. The initial two steps in the folding of the multi-layer length 8
(Figs. 5 and 6) can also be interchanged without affecting the remainder of the
procedure

A more substantially modified procedure, which can commence after the
drape has been folded into the form shown in Figs. 6 and 7, is illustrated
diagrammatically in Figs. 18 to 21 and can be summarised as follows:

(I) The folded edge 15 is folded back into alignment with the folded
edge 16 bringing the drape into the form which resulted from the first unfolding step
described above (Fig. 17).

(ID The end 13 of the multi-layer strip 8 is folded over on the line e,
concealing the end 14 (Fig. 18).

(IIT) The stack of folded material formed so far, comprising several

thicknesses of the multi-layer strip 8, is folded in half (Fig. 19).
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(IV) The end 13 is brought back over the top of the stack of folded
material (Fig. 20) and is then fan-folded onto the top of the stack (Fig. 21), bringing the
end 13 to the top of the stack as in Fig. 15 but with the remainder of the stack arranged
somewhat differently.

This folding procedure is slightly more complex than that described by
the steps (i) to (vi) above but permits the folded drape to be unfolded in a similar
manner.

It will be appreciated that the folding procedures described above with
reference to table drapes could be applied, where appropriate, to any sufficiently large
rectangular drapes regardless of their intended purpose. The same folding procedures

could, for example, be applied to patient drapes.

10



10

15

20

25

30

WO 98/49965 PCT/US98/07064

CLAIMS:

1. A surgical drape (1) comprising a rectangular sheet of drape material
folded, prior to use, in one direction to form a multi-layer strip (8) of material having
first and second ends (13 and 14; 113 and 114), and then in the orthogonal direction to
form a stack (17) of folded material with the first end (13; 113) of the multi-layer strip
(8) exposed at the top of the stack (17), wherein at least one of the folds (c, d, ¢, f, g, h;;
FL-1) in the orthogonal direction extends through more than one thickness of the multi-

layer strip (8).

2. A surgical drape (1) as claimed in claim 1, in which the first end (13;

113) of the multi-layer strip (8) is generally aligned with one side of the stack (17).

3. A surgical drape (1) as claimed in claim 2, in which the second end

(14; 114) of the multi-layer strip (8) is generally aligned with said one side of the stack
a7.

4. A surgical drape (1) as claimed in claim 1, in which the folds (c, d, e,
f, g, h; FL-1) in the orthogonal direction allow a first part of the stack (17) to be
unfolded by pulling the first end (13; 113) in a first direction.

5. A surgical drape (1) as claimed in claim 4, in which the first end (13;
113) of the multi-layer strip (8) is generally aligned with one side of the stack (17), and
the folds (c, d, e, £, g, h; FL-1) in the orthogonal direction allow the first part of the
stack (17) to be unfolded by pulling the first end (13; 113) to that side of the stack (17).

6. A surgical drape (1) as claimed in claim 4, in which the second end

(14; 114) of the multi-layer strip (8) is exposed by unfolding the first part of the stack
(17).

11
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7. A surgical drape (1) as claimed in claim 6, in which the folds (c, d, e,
f, g, h; FL-1) in the orthogonal direction allow the stack (17) to be unfolded by pulling

the second end (14; 114) in a second direction, opposite to the first direction.

8. A surgical drape (1) as claimed in claim 1, in which the folds (a, b, c)
in said one direction comprise a first plurality of fan-folds from one side of the
rectangular sheet to a central region of the sheet and a second plurality of fan-folds

from the opposite side of the rectangular sheet to said central region.

9. A surgical drape (1) comprising a rectangular sheet of drape material
folded, prior to use, in one direction to form a multi-layer strip (8) of material having
first and second ends(13 and 14; 113 and 114), and then in the orthogonal direction to
form a stack (17) of folded material with the first end (13; 113)of the multi-layer strip
(8) exposed at the top of the stack (17) and the second end (14; 114) located within the
stack (17), wherein the folds in the orthogonal direction allow a first part oif the stack
(17) to be unfolded, to expose the second end (14; 114), by pulling the first end (13;

113) in a first direction.

10. A surgical drape (1) as claimed in claim 9, in which the folds in the
orthogonal direction allow the stack (17) to be unfolded completely by pulling the

second end (14; 114) in a second direction, opposite to the first direction.

11. A surgical drape (1) as claimed in claim 9, in which the first and

second ends of the multi-layer strip are generally aligned with one side of the stack.

12. A surgical drape (1) as claimed in claim 9, in which the folds in said
one direction comprise a first plurality of fan-folds from one side of the rectangular
sheet to a central region of the sheet and a second plurality of fan-folds from the

opposite side of the rectangular sheet to said central region.

12
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13. A method of folding a rectangular surgical drape (1) comprising the
steps of:

folding the drape (1) in one direction to form a multi-layer strip (8) of
material having first and second ends (13 and 14; 113 and 114); and

folding the multi-layer strip (8) in the orthogonal direction to form a
stack (17) of folded material with the first end of the multi-layer strip (8) exposed at the
top of the stack (17), wherein at least one of the folds (c, d, e, f, g, h; FL-1) in the

orthogonal direction extends through more than one thickness of the multi-layer strip

(8).

14. A method as claimed in claim 13, in which the multi-layer strip (8)
of material is folded from the second end (14; 114) first, to position the second end (14;
114) within the stack (17).

15. A method as claimed in claim 13, comprising positioning the first

end (13; 113) on the top of the stack(17), in alignment with the second end (14; 114).

16. A method as claimed in claim 13, in which the step of folding the
drape (1) in said one direction comprises forming a first plurality of fan-folds from one
side of the rectangular sheet to a central region of the sheet and a second plurality of

fan-folds from the opposite side of the rectangular sheet to said central region.

17. A method of folding a rectangular surgical drape (1) comprising the
steps of:

folding the drape (1) in one direction to form a multi-layer strip (8) of
material having first and second ends(13 and 14; 113 and 114); and

folding the multi-layer strip (8) in the orthogonal direction to form a
stack (17) of folded material with the first end (13; 113)of the multi-layer strip (8)
exposed at the top of the stack (17) and the second end (14; 114) located within the
stack (17),

13
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wherein the folds in the orthogonal direction allow a first part of the
stack (17) to be unfolded, to expose the second end (14; 114), by pulling the first end
(13; 113) in a first direction.

18. A method as claimed in claim 17, in which the multi-layer strip (8)
of material is folded from the second end (14; 114) first, to position the second end (14;
114) within the stack (17).

19. A method as claimed in claim 17, comprising positioning the first

and second ends (13 and 14; 113 and 114) in alignment with one side of the stack (17).

20. A method of using a surgical drape, comprising the steps of:

providing a surgical drape (1) comprising a rectangular sheet of drape
material folded in one direction to form a multi-layer strip (8) of material having first
and second ends(13 and 14; 113 and 114), and then in the orthogonal direction to form
a stack (17) of folded material with the first end (13; 113) of the multi-layer strip (8)
exposed at the top of the stack (17) and the second end (14; 114) located within the
stack (17);

placing the folded drape (1) on a surface to be covered,

unfolding a first part of the stack (17), to expose the second end (14;
114) of the multi-layer strip (8), by pulling the first end (13; 113) in a first direction;

unfolding the remainder of the stack (17) by pulling the second end (14;
114) in a second direction opposite to the first direction; and

unfolding the multi-layer strip (8) of material in directions perpendicular

to the first and second directions.

14
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