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3,545,442 
BANDAGING AND DRESSING MATERIAL 

This invention relates to materials especially adapted for 
use as bandages or medical dressings and for sponges to be ap 
plied to open cuts or wounds of the human body. It involves a 
combination of layers of ?brous materials adapted to receive 
and absorb body ?uids from an open cut or wound and so 
retain the same in relation to the cut or. wound as to enable 
ready removal of the bandage or dressing without injury to the 
cut or wound and to expedite the healing action of the same. 

Various types‘of bandaging' and dressing materials have 
been proposed heretofore, but none of these have involved the 
combination of features contemplated by the present inven 
tion for enabling the removal of such materials from the 
wound, with the exuded ?uids effectively retained‘ by the 
material without the danger of removing any part of the heal 
ing scab from the injured surface for replacement by a new 
section or strip of such material. I 
For achieving the foregoing purposes the present invention 

envisions the provision in a relatively thin, ?exible and soft, 
?at or contoured bandaging or dressing material of at least 
two, and preferably three, or possibly more, layers of different 
types of materials. All of these layers are preferably formed of 
?bers which may be interlocked by techniques other than 
weaving or knitting thereof into a continuous fabric. This 
greatly facilitates and renders more economical, the produc 
tion of the ?nal product. However, certain of the advantages 
of the invention can be achieved by the use of a woven or 
knitted gauze as one or more of the layers of the composite 
material adjacent one surface thereof. 
More particularly, considering the invention as applied to a 

three-layered ?brous material, one of the layers is formed 
from ?bers produced from a synthetic resin‘of a character 
capable of withstanding sterilizing treatments at temperatures 
required for ‘this purpose, but ‘capable of softening to a 
semifluid extent upon subjection to a temperature higher than . 
that required for sterilization but lower than that which will 
deleteriously affect the other layers, as by scorching or the 
like. An excellent type of ?ber for this purpose is formed of 
polypropylene, but. other synthetic ?bers may achieve the 
same purpose to a certain extent, as for example, polyviny 
lidene chloride which softens at. 240° F. to 280° F., and 
polyvinylidene dinitrile which softensand becomes sticky at 
about 340° F. It is important, however, that the ?bers em, 
ployed have properties of the character herein speci?ed. The 
said higher temperature ‘treatment of this ‘synthetic ?ber 
material, together with some pressure applied thereto, causes 
the synthetic ?bers to bond and also serves to eliminate the 
projection of free ?bers from, and to provide a smooth feel to 
its exposed surface, which is the intended to be applied to the 
wound, but without forming a continuous ?lm surface that will 
eliminate, or objectionably reduce the number of capillary 
passages extending through such layer. In fact the heat treat 
ment referred to serves toreduce the cross~sectional area of 
such passages and thus increases their ability to transmit ?uid 
by capillary action. ' ' 

t In accordance with the invention the layer referred to just 
above is formed of a synthetic resin which is hydrophobic and 
will therefore not absorb the moisture removed from the 
wound but will simply transfer it by capillary action and by the 
low hydrostatic pressure developed in the wound to the next 
layer of thelmaterial. Said next layer is highly desirably in the 
nature of a wadding formed of ?bers highly capable of absorb 
ing the exuded fluid from the wound and also capable of trans 
mitting the ?uid laterally to'cause it to be absorbed in all re 
gions thereof. For this purpose, said layer may highly desirably 
be formed of cellulose ?bers, derived from either soft or hard 
wood, preferably with the ?bers disposed in relation to each 
other in the same manner as in a sheet of paper, but it may be 
formed from carded cotton ?bers or other similar materials or 
by curlating or gametting or otherwise forming the ?bers into 
wadding. It has good ?uid absorption properties and tends to . 
retain the majority of the ?uid exuded from the wound and to 
distribute said ?uid throughout the area of said layer. 
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2 
If the amount of body ?uid is such that it cannot be retained 

by the cellulosic wadding, during the interval between chang 
ing of the bandaging or dressing material, it may be delivered 
to a third layer, preferably formed of rayon. For best results, 
this is a carded web that is applied to the intermediate cellu 
losic layer by pressure, prior to the application of the ?rst 
mentioned synthetic resin layer. It is: preferably formed of 
rayon ?bers having a length of between about 1 inch and 2 
inches and a relatively small denier, i.e. around 3 denier. It can 
however, with some loss of advantage from its desirable pro 
perties, be replaced by a gauze formed of cotton or the like. 
Where a three-layer structure such as that heretofore 

described is employed, the second layer may be used primarily 
for the purpose of holding the‘highly absorbent ?bers of the 
third layer in place so that they may be easily handled 
throughout the various steps‘ of processing, such as those 
hereinafter described. In such a case, it is desirable that the 
material from which the second layer is formed should have 
the properties heretofore set forth with reference to it, in addi 
tion to that of providing a good carrier medium for the absor 
bent material. Thus, it is possible to practice this invention 
without the presence of what has heretofore been described as 
the material forming the second layer, by utilizing materials 
having the high absorbency and other characteristics herein 
described as characterizing the materials of the third layer, in 
combination with the ?rst layer alone or in concertlwith other 
layers and the ?rst layer. 7 

‘It should also be pointed out that the most important 
characteristic of the material herein described for use in the 
third layer is absorbency, without limitation as to the physical 
form which it takes. Thus ?bers of rayon or other synthetic 
material might be used, or a foamed or spongelike layer or any > 
other material capable of absorbing body fluids in quantity. 

It will be noted‘ from the foregoing that the invention con 
templates the highly preferred production of the ?nal product 
without the necessity of forming any of the various com 
ponents by weaving or knitting them into the formof a fabric 
or gauze, or the like. However as indicated above, certain ad 
vantages of the invention can be achieved through the use of a 
woven or knitted gauze as one layer of the composite fabric. 

In the case of a three-layered construction, the second 
layer, madefrom material such as cellulose or cotton wadding, 
and the rayon or the like forming the third layer of the ?nal 
product, may be overlapped and united to each other by the 
application of suitable pressure to produce a continuous web 
of the two layers. The synthetic resin l?ber layer may then be 
applied to the exposed surface of the cellulose layer by lapping 
a suitable number of layers of 'cardfed fibers of the same 
through the use of apparatus well known in the art of produc 
ing multiple-layer webs. Preferably six to ten thin layers of 
such carded synthetic ?bers may be a lapped to the exposed 
surface of the cellulosic layer, as the latter with its united 
rayon layer or gauze is continuously advanced along a‘ 
predetermined path, by passing and folding a continuous 
length of said carded, synthetic ?bers back and forth across 
the path of advance of the cellulosic layer and the layer of 
rayon or the like. 
The continuously advancing web of the three layers of dif 

ferent types of ?bers is then passed through a needling 
mechanism, provided with reciprocating ' barbed needles 
which carry ?bers of the synthetic layer down through the cel 
lulose wadding and rayon or other selected types of layers. As 
a result of this some of the ?bers of the resin layer are carried 
down through the other layers, to ?rmly unite the three layers 
together and improve the overall properties of the bandaging ‘ 
material. By so needling the several layers it is insured that 
none of the ?bers of the wadding or rayon layers are carried 
outwardly to the exposed surface of the synthetic resin ?ber 
layer. Thereafter, the three thus unite?! layers are passed 
through a suitable ‘calendering mechanism which serves to 
squeeze the three layers of different. types of ?bers and to 
apply heat at a suitable temperature to the outer surface of the 
synthetic resin ?ber layer. Such calendering apparatus is 
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adapted to impart heat to the exposed surface of the synthetic 
resin ?ber layer to raise its temperature to its softening point. 
When the synthetic resin ?bers are formed of polypropylene 
the heated whereof the calendering apparatus may be main 
tained at a temperature of about 330° F. If other synthetic 
resin ?bers are used, the temperature of the heated roller at 
this stage of the process may'be varied to impart suf?cient 
‘heat to the ?bers to soften them, without completely melting 
the same. This brings about a slight fusion of the resin ?bers to 
such an extent a's'to produce a relatively smooth feel to its 
outer surface, with the elimination of any free projecting 
?bers and?without, closing off the capillary passages through 
said resiny'?ber layer provided by the disposition of the ?bers 
thereof and by the action of. the barbed needles, and without 
damaging any of the other layers ofthe material. 

' In the use of the foregoing web as a bandaging material the 
synthetic resin ?ber layer, with its relatively smooth and com 
fortable-feeling exposed, surface, with no free projecting 
?bers, will be applied to the open cut or wound on the body of 
a person, with the other. layerl'o'r layers disposed outwardly 
thereof, while in the use of the material as a dressing it will 
preferably, but not necessarily, be folded over to apply the 
synthetic resin ?ber layer‘ against the body and also exposed 
on the, outer face of the dressing, with the rayon or similar 
layer having surfaces in directly opposed relation and the cel 
lulosic or ‘like layer intermediate the two other, layers men 
tioned. In either case the hydrophobic synthetic fiber layer, 
with smooth exposed surface free from projecting ?bers, 
vwill pass the body ?uids, by capillary action and hydrostatic 
pressure, to the other layers and will thus guard against the 
removal of a portion of scab, that may be formed at the'sur 
face of the‘wound, as the dressing is removed. The calendering 
of the material, with the polypropylene layer arranged-to en 
gage the hot surface of one of the rolls, will serve to eliminate 
‘any free'?bers extending from the surfacethat will be applied 
to and become embedded in the wound. This will greatly 
vminimize the entanglement with blood ?brils and the danger 
of removing any portion of the scab that has formed, or is in 
the process of formation,_upon removal of the bandaging or 
dressing material. ' 

Certain of the advantages of this invention may be obtained 
by subjecting the ?brous resin layer alone to a forming and 
heat-‘treating operation such ‘as that heretofore described, 
using a heat treatment technique whereby only one surface of 
the layer is elevated to the fusing temperature while under 
pressure. This may be accomplished by use of a pair of press 
rollers only one of which is heated to the fusing temperature 
or ‘by use of a cloth carrier medium in contact with the side of 
the layer which faces away from the heated roller, or by other 
similar techniques which are known in the art for achieving 
the indicated purpose. By this means, the ?brous resin sheet 
will have one smooth surface of the quality and having the 
properties heretofore described as being desirable for nonad 
herent body contact and the other surface will still be fuzzy. In 
this form‘the ?brous resin layer may later be combined with 
any of ‘a wide variety of commonly used absorptive materials, 
such as cotton or rayon, ‘with the smooth side of said layer 
toward the source of the .body ?uids and the absorptive 
material placed against the fuzzy side of the ?brous resin 
layer. The ?bers extending'from the fuzzy side of the‘?brous 
resin ‘layer will then be intermingled with the absorptive 
material, thereby permitting the combination of components 
.to freely absorb large quantities of body‘?uid and at the same 
time vthe nonadherent features heretofore described will be 
obtained. ‘ I 

' A further feature of the invention involves embossing of the 
exposed surface of the synthetic resin ?ber layer to impart a 
smooth feel and a more attractive appearance to the latter. 
_This is of particular importance in the use of the materials as a 
‘folded dressing for wounds, as will, be apparent from the fol 

, lowing further description of the invention. 
I With the foregoing features and advantages of the invention 

,in mind, a preferred embodimentof the ‘invention will now be 
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4 
described in somewhat greater detail in connection with the 
accompanying drawings, in which: 

FIG. 1 is a schematic view, on an enlarged scale, showing a 
barbed needle in relation to the three layers forming the ban 
daging material at the needling step of the process; 

FIG. 2 is a cross-sectional view through the several layers of 
the material, on an enlarged scale, in the region of the opening 
provided by a barbed needle, this being taken along the line 
2-2 of FIG. 3; ' 

FIG. 3 is a plan view, on an enlarged scale, of a small section 
of the bandaging or dressing material; , 7 

FIG. 4 is an enlarged cross-sectional view through a portion 
of the material prior to theneedling operation thereon; ~ 

FIG. 5 is an enlarged cross-sectional view through a portion 
of the bandaging or dressing material folded over upon itself, 
as used for dressing material purposes; 

FIG. 6 is a plan view, on an enlarged scale, of a small por 
tion of the material, showing its appearance after it has been 
embossed in accordance with one possible aspect of the inven 
tion; 

FIG. 7 is a schematic view illustrating the arrangement of 
apparatus employed in carrying out the initial portions of the 
process; ' -. 

FIG. 8 is a similar schematic view showing the arrangemen 
of apparatus for carrying out further steps involved in the 
process, and ‘ \ 

FIG. 9 is a schematic view, in elevation, of apparatus for 
carrying out still further steps of the process. 

Referring now particularly to FIGS. 7-9 inclusive, the ap 
paratus employed for carrying out the process of producing a 
preferred embodiment of the improved dressing or bandaging 
material will ?rst be described. At 10 (FIG. 7) there ‘is in 
dicated a carding machine which receives the rayon ?bers to 
be used in making one layer of the material, in accordance 
with the preferred embodiment of the invention. The ?bers so 
employed are preferable about 1% inches in length and have av 
denier of about 3, but the length and denier of the ?bers may 
be varied to a certain extent within the capabilities of the 
selected carding machine. These ?bers, as indicated, may be 
formed into a web by a carding machine and are preferably 
183 deposited in web form on an endless conveyor belt (not 
shown). As the rayon web is advanced in the direction in 
dicated by the arrow in FIG. 7, it passes through a zone 11 in 
which the layer of cellulosic wadding or the like is applied to 
its upper surface. This layer is preferably formed of eithersoft 
or hard wood ?bers having a length of between 1 and 5 mil 
limeters formed into a continuous sheet on a paper making 
machine. It is preferably a rather denselayer, considerably 
more so than the rayon ?ber layer. At the delivery station 11, 
such continuous web or sheet of the cellulosic-wadding may be 
directed downwardly from a large supply roller to the upper 
surface of the rayon web, with the two layers being a'dvanced 
at the same speed. If the cellulose wadding is replaced by, or in 
the nature of, a cotton wadding, this may be produced on av 
carding machine similar to that used for therayoh .web, nee 
dled or otherwise compacted by pressure and delivered from 
such carding machine to the upper surface of the rayon web in 
the region 11. With respect to all of the various layers of the 
composite material, the preferred ?ber lengths will depend 
somewhat upon the nature of the processing equipment used. 
From the region 11 the 'two layers, namely the rayon web 

and the cellulosic wadding are delivered to a pair of rollers 12, 
only the upper one of which is shown in FIG. 7. A correspond; 
ing roller is provided directly beneath the one indicated _a'tl2 
and the two rollers thus serve to compress the rayon web‘an'd 
cellulosic wadding together to a certain extent, thus causing 
them‘to become laminated, with or without adhesive means 
for bonding them together. The lower roller cooperating with 
roller 12 may carry the conveyor belt on which the web and 
wadding are deposited, and this belt may then be retumedi to 
the left end of the apparatus, at which a similar roller‘, maybe 
provided for supporting the endless belt; Any suitablemeans 
may be provided for driving the beltfat the desiredlspeead. The 
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laminated layers of rayon web and cellulosic wadding are 
delivered to, a‘ winding roller 13 which is rotated, in the 
direction indicated by the arrow, to wind a suitable length of 
this laminated material into a roll. In the course of such wind 
ing the ?bers, of the two layers will be pressed together further 
to insure interlocking of certain of their ?bers. , 

Referring now to FIG. 8,, the roll of the two layers wrapped 
about the winding roller‘l3 is suitably mounted in the frame 
structure of a machine for delivery of the rayon and cellulosic 
laminates in the direction indicated by the arrow 14. As the 
two layers are thus advanced, with‘ the cellulosic ‘ wadding 
layer at the upper surface, there is deposited on the exposed 
face of the latter a batt of polypropylene ?bers. This batt is 
produced by a carding machine 15 which delivers the - 
polypropylene ?bers in carded form in the direction indicated 
by the arrow 16. The ?bers of polypropylene preferably‘have a 

6 
not be closed off, but in fact are insured of and will be im 
proved in their capillarity and ability to transmit body ?uid by 
hydrostatic pressure. In producing the desired form of the end 
product, it has been found desirable to urge the rollers 26 and 
27 toward each other under a force of 100 pounds per linear 
inch of that portion of the rollers which are in contact with the 
material. V 

The material leaving the calendering rollers may be 
delivered to a winding roller and'thus constitute the ?nal form 
of the dressing or bandaging material. Before such winding, 
however, the polypropylene layer should be cooled suffi 
ciently to avoid any tendency of it to adhere to the next wrap 
of the material around the winding roller. 

It has been found desirable, in some instances, to improve 
the appearance and feel. of the dressing or bandaging material 

> by embossing the exposed surface of the polypropylene batt. 
length of between 1 inch and 8 inches, although ?bers having ‘ 
a length between 2 inches and 4% inches have been found par 
ticularly desirable, and a nominal denier between 1.5‘and 6, it ‘20‘ 

‘ heated to a suitable temperature, preferably about 300°_ F., being recognized that in making synthetic ?bers of a desired 
denier, the actual denier may ‘vary somewhat.‘ These carded 
?bers, as delivered along the pathpindicated by arrow 16, are 
lapped back and forth across the upper surface of the cellu 
losic layer of the laminate delivered from the roller 13. For 
this purpose a lapping machine, of known character, may be 
used to provide about six to eight layers of the carded 
polypropylene ?bers to the surface of the cellulosic wadding 
in the region indicated at 18. From this point the three layers, 
with the polypropylene batt uppermost, are passed through 
the needling machine indicated at 19. This needling machine 
is provided with a plurality of barbed needles 20, of the 
character shownin FIG. _I, the number of these needles em~ 
ployed and the frequency with which they are reciprocated in 
a vertical direction in relation to the rate of advance of the 
three layers of the material formed in the manner described 
above, should be such as to'impart between about 100 and 
200 needle penetrations per square inch of the material. In a 
highly satisfactory form of the desired product, about 140 
needlings per square inch have been provided. The needling 
will produce the effect id indicated on an enlarged scale in 
FIG. 2; namely, it will carry portions of the polypropylene 
?bers 21 downwardly through the cellulosic fibers 22 and 
rayon ?bers 23. This results in bonding the various layers 
more ?rmly together and also in providing further capillary 
passages through the material. Furthermore, by effecting the 
needling action in the direction indicated there is no danger of 
having ?bers of the cellulose wadding or the rayon layers car 
ried to the exposed surface of the synthetic resin layer. The 
needle openings thus formed are indicated at 24 in FIG. 3. 

After passage of the three layers of the material through the 
needling machine they are advanced in the direction indicated 
by the arrow 25 (FIG. 9) to a calender-ing apparatus. This 
comprises a hot roller 26, which is in contact with the 
synthetic resin (polypropylene) layer 21 of the material while 
the rayon layer 23 cooperates with a lower roller 27 which is 
not heated and is preferably in the form of a ?lled roller, i.e. a 
solid nonmetallic roller formed of materials having low heat 
transfer properties. ‘ 

In passing through the nip of the rollers 26 and 27 the three 
layers are pressed together, simultaneously with the heating of 
the outer surface of the polypropylene batt. It has been found 
desirable to employ a heated roller having a diameter of about 

. 7 inches and a lower ?lled roller having a diameter of about 12 
inches. These rollers are preferably rotated at such a speed as 
to cause the laminated material to travel at a rate of about 28 
feet per minute. Roller 26 is preferably heated to a tempera 
ture of about 330° F ., which is sufficient to soften the engaged 
?bers of polypropylene and thus eliminate the projection of 
such ?bers outwardly from the upper surface of the material, 
and in fact provide a quite smooth feel to such exposed sur 
face. The temperature of roller 26, and the time during which 
the polypropylene ?bers are in contact therewith, are such 
that the capillary passages through the polypropylene batt will 
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For this purpose, as shown in FIG. 9, the laminated material 
after passing through the calendering zone may be passed 
between a pair of rollers 28 and 29. The upper roller 28 will be 

and will have its outer surface provided with any desired form 
of design to be embossed upon the upper surface of the 
polypropylene batt. As indicated in FIG. 6, such design may, 
for example, produce slight ridges . 30 and 31 arranged in 
rectangular relation to each other and slightly depressed sur 
faces 32. r . 

When the material produced in accordance with this inven 
tion is to be used for bandaging purposes, a suitable length of 
the same will, after being sterilized by recognized procedures, 
be wrapped around the armor leg or the like in the region in 
which the wound exists. In‘such use of the material, the ex 
posed surface of the polypropylene batt will be applied to the’ 
surface of the body. 

If desired, a small section of the material of the present in 
vention may have applied to its outer surface, i.e. the opposite 
side from the smooth synthetic ?ber layer surface which con 
tacts the body, an adhesive tape of conventional character 

‘ adapted to retain the bandage in the desired location. The 
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resulting product would then be in the category of what is 
generally designated an adhesive dressing. , . 
When the material is to be used for dressing purposes, it 

may also be used in such single layer form or it may be folded 
over, as indicated in FIG. 5, with the polypropylene batt hav‘ 
ing its outer face exposed at both surfaces of the folded 
material. Thus this exposed face of the batt will be placed in 
contact with the wound being dressed and will also be exposed 
at the outer surface of the dressing. This provides a dressing 
having a smooth, comfortable feeling exposed surface, which 
is particularly attractive in appearance, and especially so if the 
polypropylene layer has been subjected to the embossing step 
described above. 7 

While polypropylene ?bers of the character above 
described have been found exceptionally well suited for the 
purposes of the invention, other synthetic resin ?bers, such as 
those mentioned above, having the properties mentioned, may 
be used advantageously. The resin ?bers should be of a 
hydrophobic character, should be‘capable of sterilization in 
ambient low-pressure steam without softening or unduly 

‘ shrinking or deteriorating the ?bers, and capable of being 

65 

75 

readily softened at a temperature below 400° F. by the calen 
dering of the same as it is passed in. contact with a heated 
calendering roller. 
We claim: . 

l. A multilayered structure for absorbing body ?uids com 
prising a first layer forming one surface of said structure and 
being formed from ?bers of a thermoplastic resin which is 
hydrophobic and fusible only at a temperature higher than 
that necessary to sterilize said structure, and a second layer 
formed from material which is absorptive, at least some of the 
?bers from said‘?rst layer extending into the material of said 
second layer, substantially none of the component material of 
said second layer extending all the way through said ?rst layer, 
the exposed surface of said ?rst layer which faces away from 
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said second layer having substantially no ?bers projecting 
therefrom. 

2. A bandaging or dressing material of the character set 
forth in clain‘i‘l in which said ?rst-mentioned layer is a batt of 
polypropylene ?bers. 

3. A bandaging or dressing material of the character set 
forth in claim 1 in which said, second-mentioned layer is 
formed of ?bers selected from the group consisting of cellu 
losic, cotton and rayon ?bers. 

4. A‘bandaging or dressing material of the character set 
forth in claim 3 in which said second layer is formed of rayon 
?bers approximately I to 2 inches in length. 

5. A bandaging or dressing material of the character set 
forth in claim 1 in which said ?rst layer is formed of ?bers of a 
denier between 1.5 and 6 and of a length between 1 and 8 
inches. " 

6. A bandaging or dressing material of the character set 
forth in ‘claim 1 in which said ?rst layer has its ?bers carded 
and lapped to, provide‘6 to Slayers of the ?bers in each region 
of the material. 

7. -A bandaging or dressing material as set forth in claim 1, 
the exposed surface of said'?rst-mentioned layer being em 
bossed. 

8. A multilayered structure for absorbing body ?uids com 
prising _a ?rst layer forming one surface of said structure and 
being formed from ?bers of a thermoplastic resin which is 
hydrophobic and fusible only at a temperature higher than 
that necessary to sterilize said structure but lower than that at 

10 

20 

25 

30 

35 

40 

45 

55 

60 

65 

70 

75 

which any of the constituents of said structure will degrade, 
and a second layer formed from material which is absorptive 
and capable of being penetrated by ?bers from said ?rst layer, 
at least some of the ?bers from said ?rst layer being imbedded 
in said second layer, none of the component material of said 
second layer extending all the way through said ?rst layer, the 
exposed surface of said ?rst layer which faces away from said 
second layer having substantially no ?bers projecting 
therefrom. 

9. A bandaging or dressing material comprising a mu] 
tilayered strip, the layer at one surface of said strip being 
formed of carded ?bers of a synthetic resin which is hydropho 
bic and has a softening temperature well above 200° F. ‘but 
below 400° F., the layer at the opposite surface of said strip 
being formed of ?bers selected from at least one of the group 
consisting of rayon and cotton, and an intermediate layer 
being formed of a wadding of ?bers of highly absorbent 
character, all of the layers of said strip being held together , 
merely by the interlocking of the free ?bers thereof and by ‘ 
needled ?bers from the ?rst mentioned layer extending 
through the others, the exposed surface of said synthetic resin 
?ber layer being smooth and free from projecting ?bers. 

10. A ibandaging or dressing material of the character set 
forth in claim 9 in which said absorbent wadding layer is 
formed of wood ?bers having a length of between about I and 
5 mm. 


