Jan. 20, 1959 F. C. MERRIAM 2,870,129

WATER VAPOR PERMEABLE RESINS
Filed Nov. 30, 1953

Inventor
Frederic C Merriam

X2



United States Patent Of

2,870,129
Patented Jar;. 20, 1953

-

ce

1

2,870,129
WATER VAPOR PERMEABLE RESINS

Frederic C. Merriam, Somerville, Mass., assignor to
United Shoe Machinery Corporation, Flemington,
N. J., a corporation of New Jersey

Application November 30, 1953, Serial No. 394,988
14 Claims. (CL 260—86.1)

This invention relates to a novel resinous material and
particularly to a water vapor permeable, water-resistant,
resinous sheet material and its use as a surgical dressing.

In the copending application Serial No. 344,416, filed
March 24, 1953, now abandoned, entitled Plastic Film for
Surgical Dressings, in the names of Merriam and Weider-
horn, there is disclosed water vapor permeable resinous
material useful in sheet form for providing a water vapor
permeable protective dressing for skin areas. As disclosed
in that application, certain copolymers of acrylic (includ-
ing methacrylic) acid esters with acrylic or methacrylic
acids or acrylamide possess an unusual combination of
water vapor permeability with water resistance, flexibility
and toughness together with the ability to form a self
bond to skin moistened with certain organic liquids. Such
resinous films when applied to skin provide a transparent
or translucent resinous protective layer which is water

- vapor permeable so that skin beneath it is not harmed and
at the same time the layer is resistant to water so that the
dressing itself and the skin areas surrounding it may be
washed without injury or contamination.

It is a feature of the present invention to provide other
Water vapor permeable resinous materials useful for form-
ing water vapor permeable protective dressings for skin
areas and possessing improved toughness and flexibility
characteristics.

It has now been discovered that a resinous copolymer
of certain esters of alkoxy monochydroxy alcohols with
acrylic or methacrylic acid, and acrylic acid, methacrylic
acid or acrylamide possess when in thin layers and with-
out the need of plasticizers or other additives a combina-
tion of water vapor permeability, water resistance, and im-
proved flexibility and toughness together with ability to
form a self bond to skin moistened with certain organic
liquids which render the material useful as a protective
dressing for skin areas. To obtain the desired properties
it is important that the constituents be combined within
a special range of relative proportions,

This invention will be further described in connection
with the accompanying drawings forming part of the dis-
closure of the present application. .

In the drawings, ) .

Fig. 1is a representation of the application to a surgical
abdominal incision of a resinous sheet surgical dressing
according to the present invention to protect the incision
and the areas surrounding it; and

Fig. 2 is a partial section of an incision protected by a
dressing according to thé present invention showing the
close engagement maintained between the surgical dress-
ing and the skin areas surrounding the incision.

The resinous material of the present invention, like that
in the copending application referred to above, possesses
a substantial degree of “water vapor permeability.” As
explained more fully in that application, the term “water
vapor permeability” is used to refer to a physico-chemical
transmission by which water molecules are passed from
hydrophilic radical to hydrophilic radical in a body of ma-
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terial even though the material itself may be non-porous
and impervious to mechanical transmission of water,
“Water vapor permeability” of resinous materials depends
on a number of important factors among which are the
presence in the material of radicals having an affinity for
water which serve to pass along water molecules through
a body of the material. In the present resin the acid com-
ponent is believed to function in this manner; and it has
been found that the “water vapor permeability” of a co-
polymer, including the acid component, is very sub-
stantially greater than the “water vapor permeability” of
a homopolymer of the ester.” )

The water vapor permeable resinous copolymers of the
present invention are useful in situations where strength,
flexibility, and water-vapor permeability are needed as for
example in shoe parts such as shoe upper material, and
in coatings for textiles for use in foul weather gear. They
are also useful in adhesives for special purposes where
their unusual combination of properties will eliminate dif-
ficulties inherent in the usual adhesives. .

Other factors than the water vapor permeability of a
material, however, are of at least equal importance in
rendering a material useful for relations, i. e., in surgical
dressings, in which it is in close engagement with living
skin. The material must be capable of application by
standardized technique under the variety -of conditions
encountered, and must cling to and flex and stretch with
the skin and in general act as much as possible like skin
itself. Also, it is important that these factors be obtain-
able without the aid of plasticizers because of possible
harmful effects of plasticizers on the skin,

It has been found that copolymers containing from 70
to 30 mol percent of acrylic acid, methacrylic acid or
acrylamide and from 30 mol percent to about 70 mol per-
cent of an ester of acrylic or methacrylic acid with a satu-
rated alkoxy monohydroxy alcohol in which the alkoxy
group has from 1 to 8 carbon atoms and the remaining
alcohol portion has from 2 to 4 carbon atoms are resinous
materials possessing water vapor permeability together
with flexibility, toughness and stretchability without re-
quiring a plasticizer. The carbon chain of the alkoxy or
alcohol components of the ester may - be sfraight or
branched. ' .

The relative proportions of acid and ester to give the
most satisfactory resin depends on the ester employed..
Esters of alkoxy monohydroxy alcohols containing a total
of 4 to 6 carbon atoms have a superior plasticizing effect
and hence can be used in smaller proportions than simple
alkyl esters.

It has also been found that coploymers useful for the
protection of wounds should not contain more than a total
of 60 mol percent of methacrylic acid or methacrylic ester
constituents. Excess of methacrylic components over this
value leads to brittle polymers which are not suitable with-
out addition of plasticizing agent.

Preformed sheet materials, preferably from 0.003 to.
0.010 inch in thickness, of these resins possess- satisfac-
tory ability to transmit moisture vapor given off from
the skin and possess a stretchiness and a flexibility such
that a thin sheet of the resin adapts itself to changes in
shape of the skin and also is capable of stretching with
the skin. Additionally, these materials possess such-water
insolubility that the covered area can be washed along
with the surrounding uncovered area without harm to the
covering, ’ _

The mol percent of ester for any given ester and acid
or amide copolymer is important and for preformed
sheet materials should be in the range of 35 to 65 mol
percent of ester. Relatively small departures from this
range give a material unfitted for this special use, In-

" crease of _the' percentage of ester does not adversely affect
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the stretchiness or flexibility of the sheet but the water
vapor permeability is reduced to a value which may give
rise to discomfort upon extended contact with the skin.
It has also been observed that excess of ester causes the
sheet material to separate or peel off from the skin within
a relatively short time, that is, a day or two. Higher
percentages of the acid give a material possessing satis-
factory water vapor permeability but introduces a whole
new series of difficulties. Thus a material may be en-
tirely satisfactory in stretchiness and flexibility on a warm,
moist day, due possibly to take-up of moisture from the
air and the plasticizing action of the moisture on the
film, but may become brittle on dry days so that the mate-
rial may crack during application or when in place. That
is, the stretchiness, brittleness and other characteristics of
the higher acid content material are so much affected by
humidity conditions that difficulty is encountered in de-
veloping metheds of application uniformly adapted for
all weather conditions.

Within the given range of relative proportions, a pre-
formed copolymer resin sheet material possesses the
special property that it can be activated to a condition
capable of bonding firmly to skin by a simple treatment
of the skin with a solvent for the resin such as ethyl
alcohol or an alcohol solution. Other solvents capable
of dissolving or activating the resinous materials include
the lower primary alcohols such as methanol or ketones
such as acetone and methyl ethyl ketone. The resin mate-
rials are inscluble in ethers and in hydrocarbons. The
ability to be activated to skin adhesive condition is an
extremely valuable characteristic since it enables a rapid
and secure fixing of the dressing material over a wound.
Likewise, this property permits partial removal of a poz-
tion of the dressing and resecuring the portion tto skin
by swabbing the skin with solvent and pressing the dress-
ing back in place.

The resinous materials of the present invention may
be prepared by various means including copolymerization
of mixtures of the acid or amide and the ester, the partial
saponification of a polymer of the ester, the partial esteri-
fication of polymerized acid, or the polymerization of a
mixture comprising a pantially polymerized acid and an
ester or various combinations of these procedures.

As fillustrated in Figs. 1 and 2, a resin sheet protective
dressing 10 having a length and width for covering skin
areas 12 surrounding a wound 14 may be secured to the
skin areas 12 in protective relation to the wound by
activating the surfaces of the resin sheet 10 with a solvent
such as alcohol and pressing the sheet against the skin
surface 12. As shown in Fig. 1, the preferred methcd
of application is to moisten the skin area 12 surrounding
the wound 14 with a solvent, as indicated by stippling,
and manually to place and press the sheet 10 against the
solvent moistened skin 12 and hold the sheet in place for
a brief period after it has been applied. The resin sheet
dressing 10 adheres promptly and firmly and conforms
smoothly to the surface of the skin to provide a trans-
parent, flexible, protective cover.

Alternatively, a protective film may be formed in situ
to cover the wound and the area around the wound by
applying a solution of the resin in a volatile solvent. In
either case, there is provided after removal of the sclvent
ia tough, water vapor permeable, flexible, stretchable
dressing 10 on the wound which will protect it from con-
tamination and which will, because of its transparency,
permit observation of the progress of healing of the
'wound.

As shown in Figs. 1 and 2, the preformed resin sheet
dressing 10 adapts itself to the shape of the skin surface
12 to be covered and adheres closely to the skin, The
flexibility and stretchability of the material are such that
even relatively sharp ridges, such as the puckered area 16
where skin is brought together as by stitching 18, cause
only a very limited bridging 20 in the sheet dressing.

“Various antiseptic, bactericidal, or treatment agents may
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be used in combination with the surgical dressing of the
present invention. These agents may be combined with
the film or sheet 10 when it is cast or may be joined as
a coating to the surface of the dressing material where
the dressing material is a preformed sheet. An advan-
tagecus procedure is the application of a very thin de-
posit of silver to the surface of a resin sheet dressing
which is to be in contact with the wound.

The following examples are given to mid in under-
standing the invention and it is $o be understocd that the
invention is not restricted to the specific materials, pro-
portions or procedures set forth in the examples other
than as defined in the appended claims.

Example I

Parts by weight
Butoxyethyl methacrylate (33 mol percent of mix-

fUTE) e e o 10
Acrylic acid - 38
Methanol o e 13
Butyraldehyde oo e 0.1
Benzoyl peroxide _ 0.1

The materials were introduced into a glass reaction
vessel and nitrogen gas was introduced beneath the sur-
face to maintain a nitrogen atmosphere over the reacting
materials. Heat was supplied to the reaction vessel by
placing it on a steam bath. After reaction had begun,
the temperature was kept at a value sufficient to cause @
gentle reflux action by heating or cooling the reaction
vessel as necessary. After 15 minutes of reaction, con-
siderable thickening occusred in the reaction mixture and
the mixture was diluted with an equal volume of methanol.
Reaotion was then continued for an additional 45 minuges.

The reaction mixture was combined with 20 volumes
of petroleum ether and precipitated from the ether. The
precipitated polymer was then dissolved in methanol and
reprecipitated in a 20 volume suspension of equal parts
of water and petroleum ether, The precipitated polymer
was removed, was air dried and was subjected to a short
vacuum drying. The partially dried polymer was dis-
solved in methanol (7% solution) and cast as a film on
a silicone treated level glass plate. On titration of a por-
tion in dimethyl formamide using standard alkali, the
polymer was found tc confain approximately 58 mol
percent of ester. The film was flexible and extensible
and could be applied to the skin using alcohol as the
activating agent.

The water vapor permeability of the film D=29xX 108
grams/hrs. X cm. X mm. of Hg water vapor pressure, as
determined by the method disciosed in Industrial and
Engineering Chemistry, vol. 28, pages 1255-1263, 1936,
in an article by Taylor, Herrmann and Kemp.

Example I1
Parts by weight
Acrylic acid oo 23
Ethoxyethyl acrylate 14
Buty! acrylate 58 mol percento--—-mooooo o J[ 43
Methanol oo e 80
Benzoyl peroxide _ oo 0.15

Using the technique outlined in the preceding example,
this mixture was reacted under dry nitrogen for 2 hours
at a temperature maintained to provide a gentle reflux
action. The polymer was recovered, purified and cast as
a film by the procedure given in the preceding example.
By titration a figure of 60 mol percent ester of the poly-
mer was obtained based on the assumption that the ratio
of one ester to the other in the charge and polymer re-
mained constant. The water vapor permeability of the
film D=39Xx10-8,
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- A film of the polymer 6 to 7 mils in thickness ‘'was
found satisfactory for a surgical dressing,

Example 11
Parts by weight
Ethoxyethyl acrylate 20.2
n-Octyl acrylate } 43 mol percent. ... { 5.8
Acrylicacid e ___________ " 16.4
Methanol — 42
Benzoyl peroxide __ - - 01

Using the technique outlined in the first example, this
mixture was reacted under dry nitrogen for 2% hours
at a temperature maintained to provide a gentle reflux
action. The polymer was recovered, purified and cast as
2 film by the procedure given in the first example. By
titration a figure of 46 mol percent esier of the polymer
was obtained based on the assumption that the ratio of
one ester to the other in the charge and polymer remained
constani. The water vapor permeability of the. film
D=100x10-8,

Example IV
: Parts by weight
2-ethoxyethyl acrylate (50 mol percent)

__________ 20
Acrylicacid . ___._______________ "~ " 10
Methanol «___________.______________ " 30
Benzoyl peroxide .__._______.________ "~ 0.1
Butyraldehyde _.__.______.___________ 0.1

Using the technique outlined in the first example, this
mixture was reacted under dry nitrogen for 45 minutes
at a temperature maintained to provide a gentle reflux
action. The polymerization mixture ‘was diluted with
methanol (100 parts) and the diluted solution was pre-
cipitated in 10 vol. of petroleum ether. The precipitate
was redissolved in methanol and reprecipitated in 10 vol.
of a petroleum ether-water (equal parts) dispersion, The
product was air dried and vacuum dried and the dried
material was dissolved in methanol and cast as a film on
silicone treated level glass plates. On titration with
standard alkali the polymer was found to contain 52 mol
percent of ester.
rubbery and somewhat sticky and although it adhered
to the skin fairly well it was rather sensitive to water
showing a tendency to swell at the edges and to separate
from the skin. : i

Five (5) grams of this polymer were dissolved with 21
grams of a copolymer of butyl acrylate and acrylic acid
containing 53 mol percent of ester. The two polymers
were compatible both in solution and in a film cast from
the solution, and the film was considerably more plastic
than a film of the butyl acrylate-acrylic acid copolymer
alone. The 2-ethoxy ethyl acrylate acrylic acid copoly-
mer exercised a desirable plasticizing action on the butyl
acrylate-acrylic 'acid copolymer, while on the other hand
the sheet material showed a very substantial improvement
in its resistance to water.

Example V
Parts by weight

Ethoxyethyl acrylate _____________________ " 15
Acrylamide .o __________________ 7.5
Methanol _________. . 18
Benzoyl peroxide ________________________ 0.1

Using the technique outlined in the first example, this
mixture was polymerized under nitrogen for one-half
hour at a temperature providing gentle reflux action. The
reaction mixture was then precipitated with 20 vol. of
petroleum ether, . redissolved and added to a dispersion
of equal parts of water and petroleum ether. At this
stage an emulsion of the polymer was formed, however;
some of the polymer could be precipitated and was air
dried, dissolved in methanol and cast as a film. The film
showed ‘good adhesion to skin but was sensitive to water
and humidity, being somewhat soft and sticky on a humid
day but leathery on a dry day. The water vapor per-
meability value D==230x10~8, - This value approaches

The film cast from this material was ]
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the value D=260 10~# for water soluble polyvinyl alco-
hol (78% hydrolyzed vinyl acetate). S

Example VI
Parts by weight
Butoxyethyl acrylate (44% mol €Ster) oo 13
Acrylic acid 7.0
Methanol - - 20
Benzoyl peroxide ______._ .08

Using the technique outlined in the first example, this
mixture was polymerized under nitrogen for one hour at
a temperature providing gentle reflux action. The poly-
mer was recovered, purified and cast as a film by the
procedure given in the first example. By titration a
figure of 41 mol percent ester of the polymer was ob-
tained. The polymer was soft and readily ‘adhesive to
the skin and could be used as a skin covering. The
water vapor permeability D=4610-8, '

Example VII
Parts by weight

2-ethylhexoxyethyl acrylate (39% mol ester) _____ 12
Acrylic acid ______________ e 6
Methanol . __________ _________ ___ " 16
Benzoyl peroxide _.__._._________ - 0.06'

Using the technique outlined in the first example,
this mixture was polymerized under nitrogen for one
hour at 'a temperature providing gentle reflux action.
The polymer was recovered, purified and cast as a
film by the procedure given in the first example. By
titraticn a figure of 37 mol percent ester of the polymer
was obtained. The polymer was flexible and extensi-
ble and could be used as a skin covering. The water
vapor permeability D=26x 10-8,

Example VIII
Parts by weight‘

Ethyl acrylate 9.6
3-ethoxypropyl acrylate} 60 mol percent _._____ { 3.8
Acrylic acid ._______ L _______ . 5.8
Methano! ______________________ 18
Benzoyl peroxide - ._______.______________~ .08-

Using the technique outlined in the first example, this
mixture was polymerized under nitrogen for one hour at
a temperature providing gentle reflux action. The poly-
mer was recovered, purified and cast as a film by the
precedure given in the first example. By titration a
figure of 63 mol percent ester of the polymer was ob-
tained based on the assumption that the ratio of one
ester to the other in the charge and polymer remained
constant. The polymer was fiexible and extensible and
could be used as a skin covering. The water vapor
permeability D=80x 10~8, : o

Having described the invention, what is claimed as’
new and desired to be secured by Letters Patent of the
United States is: ‘

1. A film forming water-insoluble, water vapor perme- .
able, resinous copolymer of at.least one member of
the group consisting of acrylic acid, methacrylic acid,
and acrylamide and an ester of an acid selected from
the group consisting of acrylic acid and methacrylic acid
with a saturated alkoxy monochydroxy alcohol in which
the alkoxy group has from 1 to 8 carbon atems and the
remaining alcohol portion has from 2 to 4 carbon atoms,
the ester component constituting from 30 to 70 mol
percent of the copolymer, said copolymer not contain-
ing more than 60 mol percent of methacrylic com-
ponents.

2. A water vapor permeable, water-insoluble, thin,
tough, flexible resin protective dressing having a length
and width for covering skin areas and being solvent
activatable to skin adhesive’ condition, said dressing com-
prising a resinous copolymer of at least one member of
the group consisting of acrylic acid, methacrylic acid, and "
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acrylamide and an’ ester of an -acid selected from the
group consisting of acrylic acid and methacrylic acid with
a saturated alkoxy monchydroxy alcohol in which the
alkoxy group has from 1 to 8 carbon atoms and the re-
maining-alcohol portion has from 2 to 4 carboa atoms,
the ester compenent constituting from 30 to 70 mol per-
cent- of ‘the cepolymer, said copolymer not containing
more than 60 mol perceni of methacrylic components.

3.- A ‘water:insoluble, water vapor permeable; thim,
tough, flexible resin protective dressing having a length
and width for covering skin areas and being solvent acti-
vatable to skin adhesive condition, said dressing com-
prising a resinous copolymer of acrylamide and an ester
of methacrylic acid with a saturated alkoxy monchydroxy
alcohol in which the alkoxy group has from 1 to 8 car-
bon atoms and the remaining alcohol portion has from
2 to 4 carbon atoms, the ester component constituting
from 30 to 70 mol percent of the copolymer, said copoly-
mer not containing more than 60 mol percent of meth-
acrylic components.

4, A water vapor permeable, water-insoluble, thin,
tough, flexible resin protective dressing having a length
and width for covering skin areas and being solvent
activatable to skin adhesive condition, said dressing com-
prising a resinous copolymer of acrylic acid and an ester
of acrylic acid with a saturated alkoxy monohydroxy
alcohol in which the alkexy group has from 1 te 8 car-
bon atoms and the remaining alcchol partion has from 2
to 4 carbon atoms, the ester component constituting
from 30 to 70 mol percent of the copolymer, said co-
polymer not containing mere than 60 mol percent of
methacrylic components.

5. A water vapor permeable, water-insoluble, thin,
tough, flexible resin protective dressing having a length
and width for covering skin areas and being solvent acti-
vatable to skin adhesive condition, said dressing compris-
ing a resinous copolymer of acrylic acid and an ester of
methacrylic acid with a saturated alkoxy monchydroxy
alcohol in which the alkoxy group has from 1 to 8 car-
bon atoms and the remaining alcchol portion has from
2 to 4 carbon atoms, the ester compenent constituting
from 30 to 70 mol percent of the copolymer, said co-
polymer, not containing more than 60 mol percent of
methacrylic components.

6. A water-insoluble, water vapor permeable, thin,
tough, flexible resin protective dressing having a length
and width for covering skin areas and being solvent acti-
vatable to skin adhesive condition, said dressing com-
prising a resinous copolymer of acrylamide and an ester
of acrylic acid with a saturaied alkoxy monchydroxy ai-
cohol in which the alkoxy group has from 1 to 8 carben
atoms and the remaining alcchol portion has from 2 to
4 carbon atoms, the ester component constituting from
30 to 70 mol percent of the copolymer, said copolymer
not containing more than 60 mol percent of methacrylic
components.

7. A thin, tough, flexible water-insoluble, water vapor
permeable, resin protective dressing having a length and
width for covering skin areas and being solvent activatable
to skin adhesive condition, said dressing comprising a
resinous copolymer of methacrylic acid and an ester of
acrylic acid with a saturated alkoxy monohydroxy alcohol
in which the alkoxy group has from 1 to 8 carbon atoms
and the remaining alcohol portion has from 2 to 4 carbon
atoms, the ester component constituting from 30 to 70
mol percent of the copolymer, said copolymer not con-
taining more than 60 mo} percent of methacrylic com-
ponents.

8. A thin, tough, flexible, water-insoluble, water vapor
permeable, resinous sheet material, the ilm forming com-
ponent of said resinous sheet material comprising a co-
polymer of at least one member of the group consisting
of acrylic acid, methacrylic acid, and acrylamide and an
ester of an acid selected from the group consisting of
acrylic acid and methacrylic acid with a saturated alkoxy
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monohydroxy alcohol! in which the alkoxy group has from
1 to 8 carbon atoms and the remaining alcohol portion
has from 2 to 4 carbon atoms, the ester component con-
stituting from 35 to 65 mol percent of the copolymer,
said copolymer not containing more than 60 mol percent
of methacrylic components.

9. A water vapor permeable, water-insoluble, thin,
tough, flexible resin sheet protective dressing having a
fength and width for covering skin areas and being solvent
activatable to skin adhesive condition, the film forming
component of said resinous sheet dressing comprising a
cepolymer of at least one member of the group consisting
of acrylic acid, methacrylic acid, and acrylamide and an
ester of an acid selected from the group consisting of
acrylic acid and methacrylic acid with a saturated alkoxy
monohydroxy alcohol in which the alkoxy group has from
1 to 8 carbon atoms and the remaining alcohol portion
has from 2 to 4 carbon atoms, the ester component con-
stituting from 33 to 65 mol percent of the copolymer, said
copolymer not containing more than 60 mol percent of
methacrylic components.

10. A water vapor permeable, water-insoluble, thin,
tough, flexible resin sheet protective dressing having a
length and width for covering skin areas and being solvent
activatable to skin adhesive condition, the film forming
component of said resinous sheet dressing comprising a
copolymer of acrylic acid and an ester of ethoxy propy!l
alcohol with acrylic acid, the ester component constitut-
ing from 35 to 65 mol percent of the copolymer, said
copolymer not containing more than 60 mol percent of
methacrylic components.

11. A water vapor permeable, water-inscluble, thin,
tough, flexible resin sheet protective dressing having a
length and width for covering skin areas and being solvent
activatable to skin adhesive condition, the film forming
component of said resinous sheet dressing comprising a
copolymer of acrylic acid and an ester of butoxy ethyl
alcohol with methacrylic acid, the ester component con-
stituting from 35 to 65 mol percent of the copolymer,
said copolymer not containing more than 60 mol percent
of methacrylic components.

12. A water vapor permeable, water-insoluble, thin,
tough, flexible resin sheet protective dressing haviag a
length and width for covering skin areas and being solvent
activatable to skin adhesive condition, the film forming
component of said resinous sheet dressing comprising a
copolymer of acrylic acid, and. an ester of methacrylic
acid with a saturated alkoxy monohydroxy alcohol in
which the alkoxy group has from 1 to 8 carbon atoms
and the remaining alcoho! portion has from 2 to 4 carbon
atoms, the ester component constituting from 35 to 65
mol percent of the copolymer, said copolymer not con-
taining more than 60 mol percent of methacrylic com-
ponents. .

13. A water vapor permeable, water-insoluble, thin,
tough, flexible resin sheet protective dressing having a
length and width for covering skin areas and being solvent
activatable to skin adhesive condition, the film forming
component of said resinous sheet dressing comprising a
copolymer of methacrylic acid and an ester of acrylic acid
with a saturated alkoxy monohydroxy alcohol in which
the alkoxy group has from 1 to 8 carbon atoms and the
remaining alcohol portion has from 2 to 4 carbon atoms,
the ester component constituting from 35 to 65 mol per-
cent of the copolymer, said copolymer not containing
more than 60 mol percent of methacrylic components.

14. A water vapor permeable, water-insoluble, thin,
tough, flexible resin sheet protective dressing having a
length and width for covering skin areas and being solvent
activatable to skin adhesive condition, the film forming
component of said resinous sheet dressing comprising a co-
polymer of acrylamide, and an ester of acrylic acid with
a satvrated alkoxy monchydroxy alcchol in which the

alkoxy group has from 1 to 8 carbon atoms and the re- .

maining alcohol portion has from 2 to 4 carbon atoms,
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the ester component constituting from 35 to 65 mol per- 2,164,360 Strauch - ___ July 4, 1939
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