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The present invention relates to absorbent disposable 
sheets and drapes and more particularly to absorbent dis 
posable sheets and drapes that are impermeable to the 
passage of bacteria therethrough and are particularly suit 
able for use in hospitals and the like. 

In surgical practice in hospitals, clinics, doctors’ offices, 
etc., the doctor or surgeon, while working on the patient, 
needs a sterile area on which to lay instruments, dressings, 
and such other items with which he may be working. The 
present invention is drawn to disposable surgical drapes 
which are suitable for providing such areas. The surface 
over which the drape for supplying the sterile area is 
placed is not necessarily always ?at. 

For example, the drapev may be laid on a portion of 
the patient’s bed or over a part of the patient, adjacent 
the area being treated. Also the drape may be laid on 
only a portion of a dressing cart or some other surface 
smaller than the drape with the result that the drape 
extends beyond the surface. In all such situations, it is 
important that the drape be su?iciently limp or drapable 
to conform to the underlying surface or to hang down over 
the edge of the support where larger than the support. 

Besides being sufficiently limp to drape properly the 
drape should be absorbent. The surface of the drape should 
also provide su?icient friction that it does not slide off of 
the supporting surface over which it has been placed and 
the drape surface should be free of lint or loose ?bers 
that may adhere to articles placed thereon. 
By having the surface of the drape absorbent, the drape 

will absorb any medication or other liquid that may be 
spilled on it. Also, the drape may be used as a towel or 
the like where desired to wipe instruments, hands, etc. 
However, one of the disadvantages of absorbent sheet 
material is that once a sheet of conventional absorbent 
material has been wet-ted, even though the surface of the 
sheet was previously sterile, bacteria from an underlying 
nonsterile supporting surface can then readily pass through 
the wetted sheet to the upper surface thus contaminating 
the same. 

In copending application Ser. No. 364,707, ?led on 
May 4, 1964, is described an absorbent drape containing 
a ?lm barrier which prevents the passage of bacteria 
through the drape when the same has become wetted. The 
drapes, as provided to the user, are sterile the same being 
packaged and sealed in a container or wrapper pervious 
to sterilizing gases and then sterilized after packaging. 
By sterilizing the drape after packaging the same is main 
tained sterile until used by the doctor or surgeon. 
The drapes of application Ser. No. 364,707 comprise 

a composite absorbent sheet-like product that contains 
a thin water and alcohol impervious ?lm placed between 
absorbent sheets, which where single sheets are used, form 
the outer surfaces of the drape. The absorbent sheet and 
the barrier ?lm are bonded together along at least two 
opposing edges to form the composite drape. 

‘One of the dif?culties in making surgical drapes of 
this type is that when ?lm materials are used for the 
barrier ?lm which have suf?ciently high melting or soften 
ing temperatures to permit their steam sterilization they 
are generally too stilf to permit their use. As most ster 
ilization done in hospitals, clinics, most doctors’ o?ices 
and the like is done by steam sterilization in autoclaves 
forming materials having softening temperatures below 
250° F. such for example as low ‘density polyethlene can 
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not be used in making drapes that are to be sterilized by 
the purchaser but must be sold sterile in individual 
wrappers or packages in order to be sterile when used. 
Films made of higher softening point ?lm forming mate 
rials are, for the same thickness, substantially less drape 
a-ble then those formed of lower softening point materials 
such as polyethylene. This more rigid nature of the higher 
melting point ?lms has made them generally unsatisfactory 
for use in forming such drapes, the ?lms formed from 
the same interfering with the drapability of the ?nal prod 
uct. Among such higher softening temperature ?lm form 
ing materials are, for example, nylon, polypropylene and 
polyesters such for example, as polyethylene terephthalate. 
Accordingly, prior to the present invention, the preferred 
?lm-forming material for forming such drapes has been 
polyethylene or other ?lm materials more ?exible than 
nylon which can be formed into suitably limp and ?exible 
?lms for use in such drapes at thicknesses of about 0.4 
to 1.0 mil. Even at thicknesses as much as 1.0 mil the 
polyethylene ?lms are sufficiently ?exible for use in such 
surgical drape products. However, as previously indicated 
the materials which form the more ?exible ?lms such as 
polyethylene all have the common disadvantage that they 
melt at temperatures too low to permit steam sterilization 
and thus require, where used in surgical drape construc 
tion, sterilization by low temperature sterilization methods 
such, for example, as ethylene oxide sterilization or radia 
tion sterilization, which sterilization procedures are not 
generally available to hospitals, clinics, and the like. 
Where, however, the higher fusion temperature ?lm-form 
ing polymers such as nylon are used in a thickness of 
about 0.4 mil, that is in thicknesses comparable to the 
lower thicknesses for polyethylene ?lms, when formed into 
the composite drape, using the same absorbent papers 
as used with the polyethylene ?lm, the composite drape 
is not su?‘iiciently drapable for satisfactory use as a sur 
gical drape. When the ?lm forming polymers having 
higher softening temperatures are formed in su?iciently 
thin ?lms however, to have the desired draping character 
istic when used with the absorbent papers the same are 
then too thin to enable a satisfactory seal to be made 
to the adjacent absorbent sheets where the sealing is done 
by fusing the ?lm to the adjacent absorbent sheet mate 
rials. 

It is an object of the present invention to form absorb 
ent composite sheets containing a ?lm barrier impervious 
to bacteria wherein the ?lm is su?iciently limp when com 
bined with an absorbent sheet to be drapable and in which 
the ?lm is formed of a material having a su?iciently high 
melting or fusing temperature to permit the resulting com 
posite sheet to be steam sterilized. It is a further object 
of the present invention to form a composite drapable 
absorbent sheet containing a water and alcohol impervious 
?lm barrier of limp drapable ?lm in which the softening 
temperature of the ?lm is su?iciently high to permit steam 
sterilization without softening and in which the ?lm is 
bonded along its edge through the thermoplastic nature of 
the ?lm to an absorbent covering sheet. It is a still further 
object of the present invention to form a steam sterilizable 
surgical drape containing a thin drapable thermoplastic 
?lm barrier impervious to water and alcohol in which the 
?lm is bonded adjacent its edge through fusion to adjacent 
absorbent sheet material the ?lm being unbonded to the 
absorbent sheet material over the major portion of said 
drape. Other objects and advantages of this invention will 
become apparent from the following description taken in 
connection with the accompanying drawings, wherein are 
set forth by way of illustration and example certain em 
bodiments of this invention. 

In accordance with the present invention the ?lm used 
in making the composite absorbent sheet is formed so as 
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to be several times thicker along two opposed side edges 
than in the main body of the ?lm. The ?lm is formed by 
heat extrusion and is sealed directly after forming and 
while its thickened side edges are still heat softened, to 
the adjacent absorbent sheet or sheets along such thicker 
side edges which are several times thicker than the main 
body of the ?lm. In this way the ?lm can be made su?i 
ciently thin in the main body portion of the ?lm which 
lies between the thicker side edges to provide the desirable 
?exibility and draping characteristics which are so neces 
sary in order to provide a satisfactory product. At the 
same time a satisfactory seal is obtained along the edge 
of the ?lm to adjacent sheets through fusion of the ?lm 
to the absorbent sheet material while the center portion, 
that is the main body portion, is free. Although, insofar 
as I am aware, any ?lm-forming material can be used 
that has sufficient strength and water and alcohol imper 
meability to provide the bacteria barrier in the composite 
absorbent drape, the advantages of the invention are par 
ticularly applicable to the use of thermoplastic ?lm-form 
ing materials wherein the melting or softening tempera 
ture of the ?lms is above 300 degrees Fahrenheit. As heat 
exteruded nylon ?lm is particularly suitable for practicing 
the present invention nylon will be used as a speci?c ex 
ample of the ?lm-forming material in order to illustrate 
the advantages of the present invention and the manner 
of practicing the same. The invention, however, is not lim 
ited to nylon as other ?lm-forming materials may be em 
ployed. 

Heat extrudable nylon polymers have softening tem 
peratures above about 400° F. In thicknesses of about 0.5 
mil, ?lms formed of such heat extrudable nylon polymers 
have essentially no drape. As the ?lm thickness is de 
creased, the stilfness of the ?lm decreases to the point 
where ?lm thicknesses in the order of about 0.3 mil and 
lower show essentially no stiffness and drape readily over 
uneven surfaces. These ?lms can be used in thicknesses as 
low as 0.1 mil. When nylon ?lms of about 1.5 mils are 
formed into drapes, using the same absorbent sheet mate 
rials as for 0.4 mil polyethylene ?lm, the nylon ?lm drapes 
have excellent draping qualities, even superior to that 
formed using the polyethylene ?lm. Such nylon ?lms are 
excellent for forming the water and bacteria barrier in 
absorbent drapes. However, at thicknesses of about .3 mil 
for nylon ?lm a satisfactory edge seal cannot be obtained 
through fusion of the ?lm to the adjacent absorbent sheets. 
At these thicknesses pinholes develop at the seal. Also a 
good bond is di?icult to obtain and cannot be obtained 
at thicknesses at about .2 mil. With softer ?lms such, for 
example, as polyethylene the ?bers of the absorbent sheet 
material with ?lm in the order of 1.0 mil, are found to 
penetrate completely through the barrier ?lm, thus acting 
to wick ?uids therethrough. 

In accordance with the present invention the ?lm to be 
used as the barrier is formed by extrusion. While the ?lm 
is being extruded it draws in at the side edges as it passes 
through the air gap from the die to the absorbent sheets. 
The degree of drawing in can be controlled by varying 
this distance. This narrowing of the ?lm with the thick 
ening of the edges as the ?lm leaves the die is apparently 
caused by the cooling of the ?lm-forming material as it 
leaves the extruder. By heat extruding the ?lm and con 
trolling the air gap (the distance the ?lm travels from 
the die to where it is bonded to the absorbent) a ?lm is 
obtained with edges having a thickness several times the 
thickness of the main body of the ?lm but which are still 
heat softened. This thicker portion at the side edges ex 
tends in from the edge for about 1/2 to 2 inches. By using 
?lms formed in this manner there is su?icient thickness 
of the ?lm at the edge even though the center portion of 
the ?lm is extremely thin, to enable a good thermoplastic 
seal to be obtained and to avoid penetration of the ?bers 
of the absorbent facing sheet through the ?lm at the point 
of seal. At the same time, the main body of the ?lm, be 
tween the sealed edges is su?iciently thin to have excellent 
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draping quality. In order to take full advantage of the 
thicker edge portions, the extrusion is controlled so that 
the extruded ?lm is of substantially the same width as the 
absorbent sheet to which it is bonded. 

Referring to the drawing: 
FIG. 1 is a perspective view of a surgical drape made 

in accordance with the present invention with a portion 
of the drape broken away to shOW its construction; 
FIG. 2 is a cross-sectional view taken along line 2—2 

of FIG. 1; 
FIG. 3 is a schematic sketch of apparatus showing the 

formation of the surgical drape of FIGS. 1 and 2; 
FIG. 4 is a cross-sectional view of the barrier ?lm; and 
FIG. 5 is a cross section of an enlarged schematic de 

tailed view of one edge of the ?lm of FIG. 4 positioned 
between covering sheets. 

Referring to the drawings drape 10 contains a ?lm 
barrier 11, formed of nylon, faced on one side with ab 
sorbent paper sheet 12 and on the other side with absorb 
ent paper sheet 13. The ?lm barrier 11 and the absorbent 
sheets 12 and 13 are bonded together along their edges 
by fusion of the thermoplastic material of barrier sheet 11 
to the absorbent sheets 12 and 13 to form bonded edge 
Zones 14 and 15 extending along each side of the absorb 
ent drape. 
The barrier ?lm 11, at its edge portions 16 and 17, is 

substantially thicker than in the main body of barrier 
?lm 11. This relatively thin intermediate portion 18, ‘which 
forms the main Abody of barrier ?lm 11, is free of any 
bond to absorbent sheets 12 and 13, the ‘assembly lbeing 
bonded together solely along .the thickened edges of the 
?lm 17 and 16. Although in FIG. 2 the ?lm barrier .11 
is shown as spaced from the absorbent sheets 12 and 13 
in the central portion this results primarily from the diffi 
culty in illustration and the absorbent sheets 12 and 13 
are in contact with though not bonded to the barrier ?lm 
11 over most of its surface. 
Where the barrier ?lm 11 is made of a thermoplastic 

material having a softening temperature much in excess 
of about 300° F. the main body portion 18 of the ?lm 
should have a thickness of not more than about 0.3 mil 
otherwise the ?lm is found to be not su?iciently limp to 
give a satisfactory drape when combine‘d wit-h the ab 
sorbent sheets in the ?nished drape. 
As previously indicated, the thickness of the edges 16 

and 17 of the ?lm should be several times the thickness 
of the main body portion 18 lying between the thicker 
side edges. Thus, for example, where a nylon ?lm is used 
the center or main body portion 18 of the ?lm should 
have a thickness of not over ‘0.3 and preferably in the 
range of 0.1 mil to 0.2 mil while the thickened edges 17 
and 18 should have a thickness of not less ‘than about .75 
mil and preferably in the range of about 1.0 to 2.0 mils. 
Thus an excellent [barrier ?lm would ‘be one in which the 
?lm is made of nylon and in which the main body portion 
18 of the ?lm has a thickness of about .2 mil and the side 
edges 17 to 16 each have a thickness in the order of about 
2.0 mils. 
The thicker portions 17 arid 18 of the barrier ?lm 11 

extends inwardly from the edge for about 1/2 to 2 inches 
tapering off rapidly into the thin body portion 18 which 
forms the main body of the ?lm barrier. 

In the preferred practice of the present invention the 
‘drapes are made by a continuous process in which the 
?lm 22 is extruded downwardly between two absorbent 
sheets 23 and 24 as illustrated schematically in FIG. 3. 
Referring to FIG. 3 webs 23 and 24 of absorbent paper 
are fed from paper supply rolls 20 and 25 to the nip 28 
formed between pressure rolls 26 and 27. A ?lm 22 ex 
truded downwardly through the die 29 from extruder 21 
passes into the nip 28 between the .two absorbent sheets 
23 and 24. Roll 27, which is chilled, contains a pair of 
raised ridges 30 which apply pressure at the nip 28 only in 
the area of the ridges. Roll 26 is undercut in the area be 
tween which pressure is applied by the ridges on roll 27. 



3,423,277 
The extrusion of the ?lm is controlled so that at the point 
it enters the nip 28 it has substantially the same width 
as the absorbent sheets 23 and 24. Where the barrier ?lm 
is nylon, the extruder is preferably operated at a tempera 
ture of 510° F. to 600° F. depending on the particular 
nylon used. The ?lm 22 as it leaves the die of the extruder 
21 draws in at its side edges to form the thickened edge 
portions 17 and 16. The distance ‘between the die 29 of the 
extruder and the nip 28 is maintained relatively short, 
about 4 to 5 inches so that the extruded ?lm is still in a 
heat softened state particularly at the thickened edge por 
tions. The distance between the raised ridges 30l-30 on 
roll 27 is slightly less than that of the extruded ?lm 22 
and absorbent sheets 23 and 24 so as to apply pressure as 
the sheets pass through nip 28 only along the thickened 
edges of the ?lm 22 and the edges of the absorbent sheets 
23 and 24 to bond the ?lm at its thicker edge portions to 
sheets 23 and 24 and thus form a continuous laminate 
absorbent sheet. The bonded laminate after it passes 
through nip 28 passes around roll 27 which is cooled to 
a temperature of about 70° F. to 90° F. It then passes 
from cooling roll 27 to cutters 31, where it is cut into 
the desired lengths to form individual ‘drapes of the type 
illustrated in FIGS. 1 and 2. The pressure roll 27, which as 
previously indicated is chilled, is maintained at a tem 
perature of about 70 to 90° F. by circulation of water 
therethrough. ‘It is found, that by immediately chilling 
the laminate as it is formed the nylon ?lm is given more 
vdrape and is limper, for the same thickness, then where 
no such chilling is used. 
The following example will help to illustrate the prac 

tice of the present invention. The example is vgiven for the 
purposes of illustration only and the present invention is 
not limited thereto. 

EXAMPLE 1 
Using apparatus similar to that schematically illustrated 

in FIG. 3 a nylon ?lm is extruded between two webs of 
dry creped, facial quality absorbent paper of 17" width. 
The paper of the webs .has a weight of about 19 lbs. per 
ream, a wet tensile strength in the machine direction of 
about 250 grams per inch, and contains substantially no 
free ?bers. The nylon used is a nylon sold under the trade 
name Zytel FE-2353 and has a melting temperature of 
455° F. The ?lm is extruded at a temperature of about 
570° F. The air gap, that is the distance the ?lm travels 
between the die and the point at which the ?lm contacts 
the absorbent paper at the nip between the pressure rolls, 
is 4 to 5 inches. The width of the extruder die is 30". The 
width of the extruded ?lm is controlled so as to be sub 
stantially the same as the width of the paper webs by the 
time it contacts the paper webs at the nip at the end of 
the air gap. The ?lm is extruded to a thickness of about 
.2 mil. By the time the ?lm passes through the air gap 
and contacts the absorbent webs the edges have ldralwn in 
and have increased in thickness to about 2.0 mils. The 
thickened portion extends inwardly for about 1/2 inch 
from the ?lm edge, then tapering rapidly into the thinner 
.2 ‘mil ?lm which forms the main body of the extruded 
?lm sheet. 
The nip between which the two paper webs and the 

freshly extruded ?lm pass, at the end of the air gap, is 
formed by two rolls one roll having a rubber surface the 
other, which is chilled to a temperature of 70° F., has a 
smooth metal surface except for two raised circumferen 
tial ridges so spaced as to press on the edges of the paper 
webs and ?lm as it passes through the nip. A pressure of 
about 40 lbs. per linear inch is used to bond the edges. 
The pressure on the edges is applied while the edges of the 
?lm are still heat softened. 

After the absorbent laminate with the ?lm barrier has 
been formed the same is cut into sections to form the 
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6 
absorbent sheets. These sections have a length of about 30 
inches, a length found to be well suited for their use as 
sungical drapes. 
The drapes, so formed, have no bonding of the nylon 

?lm to the absorbent paper sheets except along the edges. 
They possess excellent draping qualities and show no 
stiffness due to the ?lm contained therein. Drapes formed 
in the manner described are placed into an autoclave 
and steam sterilized at a temperature of 250° F. for 30 
minutes. The drapes are then removed. There is no dam 
age to the nylon ?lm. barrier. The nylon ?lm barrier is 
free of pinholes both before and after sterilization. Also 
there is no bonding or sticking to the absorbent facing 
sheets other than where initially bonded at the edges. 

Particular embodiments of the invention have been 
used to illustrate the same. The invention, however, is 
not limited to these speci?c embodiments. In view of the 
foregoing disclosure, variations or modi?cations thereof 
will be apparent, and it is intended to include within the 
invention all such variations and modi?cations except 
as to do not come within the scope of the appended 
claims. 

Having thus described my invention, I claim: 
1. A water impermeable absorbent laminate compris 

ing a limp, drapable water impervious ?lm of thermo 
plastic material having a softening temperature above 
300° F., said ?lm having in the main body thereof a 
thickness of not over about .3 mil and side edges being 
integral with the central ‘portion of said ?lm and having 
a thickness several times the thickness of the main body 
of said ?lm and an absorbent ?exible sheet bonded to 
said ?lm along said thicker side edges and ‘free of said 
?lm in the area between said bonds. 

2. An absorbent bacteria impermeable laminate com 
prising a ?rst absonbent sheet, a second absorbent sheet, 
and a thin limp Water and alcohol impermeable ?lm dis 
posed between said ?rst and second absorbent sheets, said 
?lm having a thickness along two opposed side edges 
thereof several times the thickness of the main body por 
tion of said ?lm lying ‘between said thicker side edges, 
said thicker side edges being integral with the main body 
portion of said ?lm and said absorbent sheets being bonded 
to said ?lm along said thickened side edges and free of 
said ?lm in the area between said. bonds. 

3. An absorbent laminate of claim 2 in which said ?lm 
is formed of a heat extrudable material having a soften 
ing temperature above 300° F., said ?lm having a thick 
ness in the main body thereof, between said thicker side 
portions, of less than .3 mil. 

4. An absonbent laminate of claim 3 in which said edge 
bonding is a fusion bond between the thermoplastic 
thickened ?lm edge and the absorbent sheets. 

5. An absorbent laminate of claim 4 in which said 
?lm is formed of a material of the group consisting of 
nylon, polypropylene and. polyethylene terephthalate, 

6. An absorbent laminate of claim 5 in which said ab 
sorbent sheets are formed of an absorbent paper. 

7. An absorbent laminate of claim 6 in which said ?lm 
is a heat extruded nylon ?lm. 
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