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{571 ABSTRACT

An improved ostomy sealing gasket for application to
the opening between the intestinal or urethral stoma
of the patient and a post-surgical external pouch. The
sealing gasket is characterized as made from a unique
hydrophilic polymer made from a hydroxyalkyl acry-
late or methacrylate with a polyalkylene glycol in the
presence of a reducing agent and water.
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1
OSTOMY GASKET

This invention relates to post-surgical ostomy devices
and more particularly to sealing devices utilized be-
tween the stoma of the patient and the external pouch
to prevent the escape of waste materials.

A surgical procedure such as a colostomy, ileostomy
or urethrostomy comprises the formation of an open-
ing, or stoma, in the wall of the intestine, urethra, etc.
which opening extends through the patient’s skin. The
stoma provides a means of communication between the
inside of the intestine, urethra, etc., and the external
world through which various bodily excretions such as
fecal material and urine may intermittently pass.
Therefore, it is necessary for the post-surgical patient
to wear a collecting receptacle for this material, such
as a pouch or bag, attached to the stoma, for the re-
mainder of his life.

It is imperative that there be a sufficient seal between
the patient’s skin and the collection receptacle. Due to
the noxious and obnoxious nature of the waste materi-
als which pass through the stoma, it is extremely desir-
able that none of the materials be allowed to leak past
the seal. These materials are not only personally un-
pleasant, but are-irritating to the skin and can cause
marked irritation and excoriation if allowed to come
into repeated or continuous contact with the skin. It is
customary to utilize a flexible gasket as such a seal.
This gasket is designed to fit snugly around the stoma,
without constricting the opening. The fit should be suf-
ficiently snug, and the gasket material sufficiently flexi-
ble to provide a leak-proof seal around the stoma,
which is often irregular and uneven.

The gasket should preferably have certain special
properties in order to function in a satisfactory manner.
It should be sufficiently soft and flexible to be able to
change shape in conformity with bodily movement and
peristaltic action without leakage of material. It should
be non-swelling upon contact with moisture, as swelling
could cause the gasket to lose its shape and therefore
its sealing ability. It should not shrink under use condi-
tions, as shrinking could cause constriction and possi-
bly even strangulation of the stoma. It should be
stretchable, with a moderate amount of recovery, so
that a centrally located hole in the gasket will be able
to grip the stoma firmly and thereby conform to its ir-
regular surface and provide full leak protection. It
should be ‘stable in the presence of acids, bases, en-
zymes and other materials which may be found in intes-
tinal and urinary discharges. It should be non-
allergenic, non-irritating, and non-sensitizing. It should
be sufficiently tacky to firmly adhere to both the pa-
tient’s skin and the collection receptacle without the
use of additional adhesives. It should be able to retain
a relatively fixed quantity of water, irrespective of the
amount of moisture with which it is in contact. It should
permit healing of the skin under the gasket. Addition-
ally, it is desirable if it possesses visual appeal, such as
optical clarity, freedom from odor, and the possibility
of re-use, after rinsing.

It has been generally the practice to manufacture
these gaskets from natural gums, primarily karaya gum,
which may be admixed with other gums such as guar
gum and locust bean gum.

Gaskets made from this type of material are generally
brown and opaque. They tend to continuously absorb
water during use, eventually becoming gelatinous and
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useless after several days’ use. Prior to use, gaskets
made from this type of material tend to be relatively
stiff and are therefore difficult to shape properly to
conform with the stomal opening. In addition, after ex-
posure to water their surface develops a rather slimy
feel.

This diminishes any natural tackiness which they may
possess and may necessitate the use of an adhesive to
cause them to adhere to the skin and the collection re-
ceptacle.

Other typical materials which have been used to form
ostomy gaskets include such water absorbing materials
as pectin, gelatin, sodium carboxymethylcellulose and
mixtures thereof. As these materials continually. absorb
water, they rapidly become gelatinous and useless as
gasket materials.

The novel materials utilized to form the ostomy gas-
kets of this invention fulfill the foregoing criteria.

It is thus an object of this invention to provide an im-
proved ostomy gasket which will have a relatively long
life and which will be superior to previous ostomy seals
in respect of the above-mentioned criteria. It is a fur-
ther object to provide a more effective seal against
leakage of intestinal and urinary wastes. It is also an ob-
ject to provide an ostomy gasket which is sufficiently
tacky to require no additional adhesives.

It is a still further object to provide a novel hydro-
philic polymeric material which is chemically resistant
while being generally non-irritating to the human body.
This hydrophilic material is thus useful for a variety of
applications whereby an appliance must remain in
contact with the skin or mucous membrane.

Further objects will become apparent from the fol-
lowing disclosure.

Ostomy sealing' gaskets according to this invention
may be of any convenient size and shape. Generally
such gaskets are in the form of smooth flat sheets of
material ranging in thickness up to about one-fourth
inch, with thinner material being preferable.

The material is generally in the form of a circular disk
of two to three inch diameter. This size can be varied
depending on the type and size of the stomal opening,
the condition of the skin surrounding the stoma, etc. It
may also be in the form of a square, oval or other
shape.

A hole extending through the sheet of material is
made to receive the stoma of the patient. This is of a
size which will fit snugly about the intestinal or urethral
stoma. This hole is generally centered in the disk of ma-
terial. In the case of intestinal stomata, these holes are
generally about one-half inch in diameter.

While it is a feature of this invention that the ostomy
gaskets made from the unique materials of the inven-
tion are sufficiently tacky to adhere to the skin, and to
the collection receptacle, it is also possible to apply to
either or both faces of the gasket, an additional adhe-
sive. This adhesive may be any of the usual types de-
signed for this purpose which are non-irritating to the
skin.

Both faces of the gaskets of this invention are prefer-
ably covered with a standard release paper. The use of
a release covering facilitates the ease of application of
the gasket to the skin area and pouch. It also aids in
maintaining the cleanliness and sterility of the gasket
during such application.

While it is generally unnecessary, the gasket may be
sterilized by standard methods prior to use. The hydro-
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philic polymers of this invention are able to withstand
the temperatures necessary to sterilize the gaskets. Ad-
ditionally, after use the gaskets of this invention may be
washed, resterilized, air-equilibrated and then reused
without any substantial loss of beneficial properties.
Generally, whenever the gaskets of this invention are
sterilized, it is preferable to air-equilibrate them before
use. Otherwise, they may become whitish, and their
tackiness may be diminished.

The novel hydrophilic polymers of this invention are
formed by the polymerization of a hydroxyalkyl acry-
late or methacrylate in the presence of a polyalkylene
glycol, reducing agent, or chain terminator, and water.
It is important to use a relatively pure grade of acrylic
monomer. It is also preferable to utilize a reaction cata-
lyst, or initiator.

The acrylic starting materials which are useful consist
of hydroxyalkyl acrylates, hydroxyalkyl methacrylates,
and mixtures thereof. It is necessary that the particular
compound or mixtures utilized be at least partially
water soluble. Thus, the length of the alkyl chain
should generally be no more than about four carbon
atoms in length. Examples of acrylic starting materials
useful in the formulations of this invention are hydroxy-
ethyl acrylate, hydroxypropyl acrylate, hydroxyethyl
methacrylate, and hydroxypropyl methacrylate.

The acrylic starting materials polymerize to a matrix
which is resistant to chemical attack. Such a polymer
matrix will be resistant to acids, bases, enzymes, and
other chemicals which are present in the intestinal
tract. Additionally the polymeric acrylates can with-
stand the temperatures necessary to sterilize the gasket
in an autoclave.

The monomeric acrylic material is polymerized with
a polyalkylene glycol. These materials should be of a
moderate molecular weight. Generally liquid polyalkyl-
ene glycols are utilized where their average molecular
weight should be in the range of about 120 to about
800, and preferably from about 200 to about 650. Ex-
amples of glycolic starting materials useful in the for-
mulations of this invention are polyethylene glycol,
polypropylene glycol, and hexylene glycol.

. If a polyalkylene glycol with too high an-average mo-
lecular weight is utilized, the resulting polymeric mate-
rial will be deficient in equilibrium water content. A
gasket manufactured from such material would be too
stiff to provide a good seal around the stomal opening.
The use of a polyalkylene glycol with too low an aver-
age molecular weight could result in the formation of
a material which is too soft and which might lose the
glycol through solubility in bodily fluids.

The glycolic material imparts a flexibility and soft-
ness to the polymer product. It increases the internal
lubricity of the polymer matrix, thereby allowing the
gaskets made therefrom to develop a proper confor-
mity to the skin. The increased flexibility allows a close
fit between the gasket and the stoma without the dan-
ger of breaking the seal during body movements.

The glycolic material also increases the water-
holding capacity of the polymer matrix. The tendency
of the polymeric materials to recover their original or
pre-use shape is also reduced. If allowed to recover the
pre-use shape, the gaskets would provide too tight a
seal causing constriction of the stoma. The gasket
should have some recovery, so that when it is stretched
to fit over the stoma and then released, it will snugly
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grip the stoma. However, too great a recovery can
cause a constriction of the stomal-opening.

Apparently, the glycolic starting material alters the
properties by interfering with the hydrogen bonding be-
tween carboxyl groups and hydroxyl groups on adja-
cent acrylate chains. Thus, the interchain attractions
are reduced, and a greater quantity of water can adhere
to these attractive sites.

An essential component of the reaction mixture is a
water-soluble reducing agent or chain terminator. Ex-
amples of suitable reducing agents are hydroquinone,
ascorbic acid, arabo-ascorbic acid, erythorbic acid and
mixtures thereof.

The inclusion of the reducing agent in the formula-
tion serves to limit the chain size of the polymer, and
thereby prevents too great a molecular weight polymer
from forming. In this manner, the requisite degree of
fluidity, softness and tackiness is obtained.

Generally utilizing a weaker reducing agent than
those listed above, or an insufficient quantity of them,
will allow the polymer chains to become too long. The
resulting product will tend to be firm and hard with lit-
tle or no tackiness. A reducing agent which is too
strong may inhibit initiation of polymerization, which
can lead to only polymer fragments being formed,
which would have too low a molecular weight. °

It is also essential that the polymerization reaction be
carried out in the presence of water. In this manner, a
considerable quantity of water is absorbed into the
polymer matrix during the polymerization reaction.
This absorbed water generally is attached by means of
hydrogen bonding to reactive carboxyl and hydroxyl
groups. The inclusion of the water aids in preventing
the formation of strong interchain hydrogen bonds, the
formation of which could cause a detrimental increase
in rigidity in the resulting product.

The hydrophilic polymers of this invention are usu-
ally made by utilizing from about 75 parts to about 175
parts of acrylic material, from about 75 parts to about
150 parts of glycolic material, and from about 0.05 part
to about 0.5 part of reducing agent, all per 100 parts of
water. It is preferred that the acrylic material be uti-
lized in the range of about 85 parts to about 115 parts,
the glycolic material in the range of about 75 parts to
about 100 parts, and the reducing agent in the range of
about 0.1 part to about 0.25 part.

The relative amounts of each of the components may
be adjusted within these ranges to provide polymeric
materials with varying degrees of softness, tackiness, .
memory, water-holding capacity, etc.

If excess acrylic starting material is utilized, the re-
sulting polymeric material will have a decreased flexi-
bility and too great a recovery. A sufficient quantity of
water will not be incorporated into the polymeric ma-
trix to provide the desired internal lubricity and the re-
sulting material will be rubbery.

The utilization of an insufficient quantity of acrylic
starting material can lead to a polymeric material
which is unduly soft and which has excess water and
polyalkylene glycol entrapped in the matrix. During
use, these materials will be exuded, which will reduce
the tackiness and effectiveness of the gasket.

If the quantity of acrylic starting material is substan-
tially less than the indicated range, any resulting poly-
mer may be only a semi-solid mass, which would be
completely useless as a gasket material.
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If an excess of glycolic starting material is utilized,
the resulting polymeric material will not be tacky and
may have s slippery or slimy feel to it. The use of an in-
sufficient quantity of glycolic material can lead to a
-ubbery product, which would possess too much of a
endency to recover its preuse shape.

It may be advantageous to incorporate into the reac-
tant solution a small quantity of a reaction initiator.
This compound may be selected from among the
known free-radical generators. It is usual to select an
organic peroxide as the initiator. Examples of useful
catalysts are benzoyl peroxide and 2,5-dimethyl-2,5-
bis(2-ethyl hexanoyl peroxy) hexane.

The use of a reaction initiator is not essential to the
process of this invention. Generally, the chain termina-
tor also will function as a mild initiator within the range
of temperatures useful in producing the polymers of
this invention. When omitting the reaction initiator, the
reaction may proceed somewhat slower than when one
is used.

Up to about 1% of reaction initiator may be utilized.
It is preferable that about 0.4% be utilized in the formu-
lation. As the use of an excess amount of initiator will
have an effect on the product similar to that produced
by carrying out the reaction at too high a temperature,
it is preferable to reduce the quantity of initiator uti-
lized when using a higher temperature, and to increase
the quantity at a lower reaction temperature.

The compositions of this invention are polymerized
generally by the following process.

The reducing agent is mixed into the water until dis-
solved.

The acrylic component is then mixed into the solu-
tion, with stirring until dissolved.

Then, in similar manner, the glycolic component is
added to the solution.

While the order of mixing the above reactants into
the water is not critical, it is preferable for each compo-
nent to be completely dissolved prior to the addition of
the other materials. ’

The reaction initiator is then added and the solution
is deposited into appropriate molds.

It is preferable that the reactants be cooled prior to
use. If the reactants are at room temperature when
mixed, it is possible that the polymerization reaction
may begin prior to depositing the solution into the ap-
propriate molds. Generally, it is sufficient to cool the
reactants to the range of ordinary refrigerator tempera-
ture, or about 1°C to about 5°C.

The mold is then heated gently, i.e., in an oven at a
temperature of about 75°C, to about 95°C, and prefera-
bly 80°C, to about 90°C, for about 10 minutes to about
1 hour.

If the polymerization reaction is carried out at too
low a temperature, the reaction will proceed relatively
slowly. This will enhance the formation of long poly-
meric chains thereby producing a product which pos-
sesses insufficient tackiness. It will also be rubbery and
have an undesirably high recovery.

Polymerization carried out at too high a temperature
will produce a product which is too soft and unduly
sticky. It may also produce some bubbles in the product
due to the vaporization of the water.

It is possible to produce materials having varying de-
grees of tackiness by varying the polymerization tem-
perature. Generally, the lower the temperature, the less
tacky is the product.
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I the temperature is maintained for too long a time,
some water will be lost from the material.

The resulting material is cooled and is ready for use.
For the manufacture of the ostomy gaskets of this in-
vention, it is preferably covered with a release paper,
and a hole is cut or punched in the center.

The following illustrative examples will further illus-
trate this invention:

EXAMPLE 1

Dissolve 0.45 grams of d-araboascorbic acid in 100
m! of water. Add 100 m! of hydroxyethyl methacrylate
to the above solution, with stirring, and then add 80 ml
of polyethylene glycol having an average molecular
weight of about 400. Afer thoroughly mixing, add 1.2
ml of 2,5-dimethyl-2,5-bis (2-ethyl hexanoyl peroxy)
hexane.

Pour the resulting solution into cylindrical glass
molds, 2 inches in diameter, to a depth of one-eighth
inch. Place the molds into an oven and maintain them
at a temperature of 88°C for 45 minutes. Cool the poly-
meric material, remove from the molds, and cover with
release paper. A one-half inch diameter hole is
punched in the center of each disc to make the finished
gasket.

The resulting gasket possesses the aforementioned
desirable properties.

EXAMPLE 2

The procedure of Example 1 is repeated using hy-
droxypropyl methacrylate and a polyethylene glycol of
average molecular weight of about 600. This produces
a gasket which is slightly whitish due to a small amount
of excess water, but which is otherwise similar to the
gasket produced in Example 1. The evaporation of
water from this product leaves a crystal clear gasket,
which is then covered with release paper.

EXAMPLE 3

The procedure of Example | is repeated except that
the polymerization temperature is 65°C. The resulting
gasket is too rubbery and lacks the tackiness necessary
for proper use as a post-surgical gasket.

EXAMPLE 4

The procedure of Example | is repeated utilizing a
temperature of 105°C. The gasket has small bubbles
throughout and is very soft and tacky.

EXAMPLE 5

The procedure of Example 1 is repeated, except that
only 40 ml of polyethylene glycol is utilized. The result-
ing product is rubbery and has very little tackiness.

EXAMPLE 6

The procedure of Example | is repeated, except that
60 ml of hydroxyethyl methacrylate is utilized. The re-
sulting gasket is soft, with a generally slippery feel.

What is claimed is:

1. An ostomy sealing gasket designed to provide a
seal between a post-surgical drainage pouch and the
skin around the stomal opening comprising a flat sheet
of polymeric material including an opening there-
through to receive the stoma of the patient, wherein
said polymeric material comprises the reaction product
of:
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a. a compound selected from the group consisting of
a hydroxyalkyl acrylate, a hydroxyalkyl methacryl-
ate and mixtures thereof;

b. a polyalkylene glycol; and

c. a water-soluble reducing agent; the reaction car-

ried out in the presence of water.

2. An ostomy sealing gasket according to claim 1,
wherein the polyalkylene glycol has an average molec-
ular weight of about 200 to about 650.

3. An ostomy gasket according to claim 1, wherein
the water-soluble reducing agent is selected from the
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group consisting of hydroquinone, ascorbic acid,
araboascorbic acid, -erythorbic acid, and mixtures
thereof.

4. An ostomy sealing gasket according to claim 1,
wherein the acrylate component is utilized in the range
of about 75 parts to about 175 parts, the glycolic com-
ponent in the range of about 75 parts to about 150
parts, and the reducing agent in the range of about 0.05

part to about 0.5 part, all parts per 100 parts water.
* * * % *



