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1

My invention relates to a process of treating
methylcellulose and the products thereof.

More particularly, my invention includes the
dispersing or dividing of methylcellulose.
Methylcellulose disperses very slowly in a liquid,
and in accordance with prior art practices, the
residue becomes a tough, membranous mass upon
evaporation of the liquid used during disper-
sion.

It is the object of my invention to provide an
absorbent  material° which includes therein
methylcellulose in & condition to rapidly absorb
various liquids. .

As an illustration of my invention, but not
as a limitation thereof, except where required by
the appended cldims, the invention will be de-
scribed 'in connection with the preparation of
surgical dressings, fabrics, tissues and the like,
which include methyleellulose, or the fibers or
fibrils thereof, in an open or divided state.

It is the object of my invention to provide a
process for the opening up or dividing of meth-
yicellulose, or the fibers or -fibrils thereof, in a
liquid and for the recovering or maintain-
ing the same in an open or divided state.

I have found that methylcellulose treated in
accordance with my process has a greater
capacity for absorbing liquids and at the same
time has a more rapid rate of absorption than
methylcellulose in the state or condition here-
tofore available.

Another particular characteristic of methyl-
cellulose treated in accordance with my inven-
tion is that it rapidly combines with liquids to
form a gel, which liquids include body fluids and
body exudates. This particular characteristic
of the product of my process makes the product
especially useful in medical dressings. These
medical dressings may include other ecarrier
means or -the methylcellulose may function as
the -surgical dressing. One of the forms of
surgical dressings made in accordance with my
invention is a powdery or fiber-like material
which may be applied directly to burns or wounds
in first aid or in subsequent treatment thereof.
Another form thereof is where such product is
incorporated in a dressing or used to absorb
drainage. For example, it may be employed in
connection with a +tapped, infected  lung,
osteomyelitis and other types of infection where
we have a leakage of body fluids which are de-
sired to be absorbed.

In the prior art treatment of burns, tissues
form on the surface and are known as an eschar.
This eschar is a layer of consolidated body
exudates and dead tissue. Often under the
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eschar, bacteria develop and are protected be-
fore detection thereof, and before proper medica-
ments are disposed in reacting relation there-
with. ‘

One of the objects of this invention is to pro-
vide g medicated methylcellulose dressing made
in accordance with my invention and which will
function to supplent or take the place of the
eschar and will further function to absorb the
body exudates and thus permit the body tissues
to heal in the absence of a true eschar.

In accordance with one presently accepted
practice for the treatment of burns, a solution
of tannic acid or a solution of silver nitrate is
applied, or they are consecutively applied. With
this treatment, a tough, leathery-like coating or
eschar develops and -often bacteria develop un-
der the surface of this eschar. With the use of
products of my invention, a relatively thin and
soft protective layer may be formed, but it is of
& character to absorb body exudates. Also, prod-
ucts of my invention comprise included medic-
aments- disposed to readily react with injured
tissues. Thus, I am able to obtain not only the
effect of the medicaments, but to provide an ex-
cluding layer which assists in preventing bac-
terial development.

It is a characteristic of the product of my in-
vention that it is substantially inert to usual
medicaments and body fluids, and thus is not
conducive to complications or reactions, and
has the physical characteristic of bringing about
absorption of body exudates and providing a
protective envelope. The product of my inven-
tion is not only inert, nen-toxic, and non-ir-
ritating to burns, wounds or body tissues but has
other desired properties. These include absorp-
tion properties, ability to hold medicaments in
a well divided state and to effectively release the
medicaments upon wetting of the product, ability
to gel, and to form a protective envelope.

Methylcellulose is readily obtained commercial-
ly and is generally sold in types having different
viscosities. For example, Dow Chemical Com-
Prany sells methylcellulose under the trade name
of “Methccel” and it is available on the market in
several viscosities or types, as: 12, 25, 100, 400,
1560 and 4000 centipoises. The literature of Dow
Chemical Company states that “Methocel” is
synthesized from highly purified cellulose by in-
teraction with caustic soda and methyl chloride,
and that “Methocel” pharmaceutical grade is
neutral, odorless, tasteless and completely inert.
In my invention, I may use methylcellulose re-
gardless of its viscosity in appropriate formulas.

In my invention I first subject methylcellulose
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to what I will term a primary treating solution,
or -an organic dispersing agent. - This solution
" functions as a dispersing and probably as a
swelling agent and opens up or divides the meth~
¥lcellulose, or the fibers or fibrils thereof. Pref-
erably, I employ pharmaceutical grade methyl-
cellulose either as obtained on the market or after
the same has been mechanically sub-divided as
by treatment in a hammer mill.

The said primary treating solutions comprise
chloroform, methylene chloride, ethyl acetate,
methyl acetate, methyl lactate, ethyl lactats,
lactic acid, or a combination of such agents.
Preferably, there is also present a small quantity
of water as apparently water present in small
quantities aids in the primary treatment. I have
found that where I treat methylcellulose with
such a primary treating solution, there is swelling,
dividing or opening up of the methylcellulose, or
the fibers or fibrils thercof. However, if methyl-
cellulose is subjected to the action of my primary
treating solution and then the volatiles are
evaporated, I find that the residue is a harsh,
tough and membranous mass and is no more
suited to the objects of my invention than the
original methylcellulose. While I have set forth
typical examples of solutions which may function
as my primary treating solution, it is to be ex-
pressly understood -that I am not limited thereto
and may employ solutions which will provide the
same results to varying degrees. In selecting
such primary treating solutions, I have selected
those having relatively low boiling points so that
the solutions selected as secondary treating solu-
tions may have boiling points which are not too
high. In this respect the secondary treating solu-
tion will always have a higher boiling point than
the primary treating solution. Also, the primary
treating solution must have the action on the
methylcellulose, or fibers or fibrils thereof as
above stated.

The step of expanding the methylcellulose, or
the fibers or fibrils thereof, is followed by a sec-
ond step or treatment with what I term a second-
ary treating solution, or an organic’ dispersing
agent, to retain the methylcellulose, or the fibers
or fibrils thereof in a divided or opened state.
The secondary treating solution, or organic dis-
persing agent, must be miscible to the primary
treating solution.

‘While the secondary treatment has for its pur-
pose the maintaining of the said divided state,
yet most of the agents I have employed provide a
further dividing or opening up of the methyl-
cellulose in this secondary step. Some of the
agents employed in this secondary step include
fractional distillates of petroleum. The boiling
point thereof must be higher than the boiling
point of the primary treating solution. Thus,
fractional petroleum distillates having a boiling
point in the range of 40° C. o 180° C., will be
within the range of my invention as secondary
treating solutions and the particular one selected
in a given case must be selected in accordance
‘with the boiling point of the primary treating
solution. Other secondary treating solutions
which I have employed include coal tar distillates
comprising benzene, toluene, and dimethyl ben-
zene.

In my invention, I disperse the methylcellulose
in the primary treating solution and cause a
dividing or opening up of the methylcellulose, or
its fibers or fibrils. Then in the presence of a
secondary treating solution having a boiling point
of approximately 15° above the boiling point of
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the primary treating solution, I remove the pri-
mary treating solution and then finally recover
the divided methylcellulose from the secondary
treating solution. One way of expressing the
matter is that I have discovered that I can re-
cover the divided methylcellulose when substan-
tially in the presence of a secondary treating solu-
tion without causing the methyleellulose to
coalesce info a tough, membranous mass. When
an attempt was made to recover the divided meth-
yleellulose from the primary treating solution,
it was found that the residue was a tough mem-
branous mass. By providing a minimum differ-
ence in boiling points between the primary treat-
ing solution and the secondary treating solution
of substantially 15° C., then substantially all re-
icovery of the divided methylcellulose will be made
affer the primary treating solution has been
driven off and the ill effects of the primary treat-
ing agent, if used alone (for example, providing a
tough membranous residue), will be eliminated.

As the recovered, divided methylcellulose of my
invention is inert, its value for medicinal purposes
may be augmented when medicaments are added
thereto. ;
medicaments to the divided methylcellulose of
this invention is to add the medicaments when
‘the primary and secondary treating solutions are
bresent. When the methylcellulose is in the
presence of the primary and secondary treating
solutions, it has reached substantially its greatest
state of dispersion and obviously at such time
better dispersion of the medicaments will obtain,

- thus providing a better and more uniform prod-
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uct. The medicaments to be added must be at
least dispersible in the treating solutions and this
the treating solutions function to provide more
complete dispersion. of the medicaments in the
methylcellulose. :
Previously, I stated that there should be sub-
stantially a minimum of approximately 15° C.
variation in the boiling points between the pri-
mary and secondary treating solutions to insure
that the final recovery of the divided methyl-
cellulose would be from the secondary treating
solution. This of course included the premise
that the volumes of treating solutions would be
in the range of the minimum volumes required.
I have found that practical results obtain under
such conditions when this variation is reduced
to very slight differences but this requires more
exacting technique. If a very substantial excess
of the secondary treating solution is employed,
the difference need be only a few degrees. As to
the maximum variation between the boiling
points of the primary and secondary treating
solutions, I find no need to extend this beyond
20° C. to get consecutive removal of the treating
solutions, and if further extended, I find two
adverse results. First, there is a waste of energy
and second, there will be a limiting of the types
of medicaments which can be included, as frac-
tions of the same may distill off with the in-
herently higher temperatures which must be
maintained in the final recovery of the divided
methylcellulose and medicaments from the sec-
ondary itreating solution. “Of course, if the re-
covery of the divided methylcellulose is made at
atmospheric pressure, we may have not only frac-
tional distillation of medicaments, but may have
damage o the medicaments caused by heat.
Obviously, if recovery of the divided methyl-
eellulose and the included medicaments is made
at sub-atmospheric pressures, lower temperatures
may be employed with less heat damage to the
Lmedicaments. :

My preferable method of adding
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The medicaments, which can be incorporated
in the divided methylcellulose of my invention

when both the primdry- and ‘secondary treating -

solutions are present, will of course- be those
which are not adversely affected by such treating
solutions. Due to the nature of the primary and
secondary treating solutions, they will not form
any substantial limiting factor as to the medica-
ments which may be employed. They are very
stable chemical compounds and have little or no
reaction with medicaments commonly employed
in medical dressings. Of course, the medica-
ments commonly employed should be those which
can be dissolved or at least dispersed in treat-
ing solutions to obtain the desired dispersion in
the end product. Thus the medicaments should
be added at least at no later stage than when
some cf the secondary treating solution is pres-
ent and preferably when both treating solutions
are present. While the medicaments can be
added to the end product, this is not preferable
as the dispersion thereof will not be as com-
plete.

Preferably, I include a surface active agent, of
either the cation or anion active class, in prod-
ucts embodying my invention which are designed
for medical uses as such agents augment the
wetting action of the compounds by either water
or body exudates. A typical agent is dioctyl so-

dium sulfa succinate, commonly sold as “OT 100.” 1

Typical medicaments which may be added to
the divided methylcellulose of my invention and
their properties therein comprise: glycerol, it is
hygroscopic, it is a plasticizer forming a tougher
and softer protective coating, it is a dispersing
agent for many medicaments, and is anti-bac-
terial; polyethylene glycol, it is soluble in both
oil and water and functions as a dispersing agent
for other medicaments; boric acid; sulfa com-
pounds, -as sulfanilamide, sulfathiazole, sulfa-

pyridine, etc.; merthiolate; mercurochrome;
hexylresorcmol dyes, as azo dyes, acridine dyes,
fluorescein dyes, rosiniline dyes, phenolphthalein
dyes, and miscellaneous dyes; local and topical
anaesthetics; digestants, as pancreatin, pepsin,
bromelin and papain; antibiotic substances, as
penicillin and salts thereof, gramacidin and salts
thereof, tyrothricin and salts thereof, strepto-
micin and salts thereof, and subtilin and salts
thereof; and cell proliferants, as allantoin, urea,
uric acid, and chlorophyll. These are only ex-
amples and: the medicaments are not limited
thereto.

In order that the practicing of my invention
may. be better explained and illustrated, I will
set forth a number of examples with proportions
and with summary results, but it is to be under-
stood that such examples are not a limitation of
my invention except when required by the ap-
pended claims and are to be considered illustra-
tive.

Example 1
Methylcellulose, 4000 centipoises —____ gms__ 25
Activated charcoal ——..._. - gsm 1
Chloroform .. c. c.. 40
Petroleum distillate, B P. 77° C. to 110° C.
C. C.- 40

Chloroform was employed as the primary
treating solution and the methylcellulose was
placed therein. The petroleum distillate was
employed as the secondary treating solution. As
. indicative of one medicament, activated charcoal
was employed and its chief characteristic was
that of absorbing odors. After the addition of
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the secondary treating solution, the mixture was
heated ten minutes at 130° C. The chloroform,
due ‘to.its lower boiling point, was first driven
off and finally the petroleum distillate was driven
off. The residue remaining was in the nature
of a soft felt-like pad. It was used as a surface
coating on a gauze bandage and the gauze side

- of the bandage was placed in closed proximity to

the wound of an ulcer case. The product readily
gelled on the surface of the gauze bandage and
functioned as a carrier for the charcoal, and in
turn the charcoal tended to absorb body odors.

In examples hereinafter given, the centipoise of
the methylcellulose employed will be abbreviated
to ¢. p. -Also, the details of the action of the
primary treating solution and the secondary
treating solution will be somewhat abbreviated
but the nature of each will be generally indicated.
Also, the petroleum distillate which was used in
the following examples had a boiling point of 77°
C. to 110° C. unless otherwise indicated.

Ezample 2
" Methyleellulose, 4000 CDe gms__ 2.5
Glycerol ——— gm__ 05
Ethyl cellulose (19% sol. in chloroform)
gms.. 2
Chloroform .o c.c-- 30
Petroleum distillate ... _____________ Cc.c... 35
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The chloroform was used as the primary treat-
ing solution and the methylcellulose and ethyl
cellulose solution was placed therein. The said
agents were allowed to remain in contact for
about thirty minutes and with agitation and the
dispersion appeared complete. The petroleum
distillate was added as the secondary treating
solution. The dispersion was filtered and the
treating solutions were partly removed by filtra-
tion. Then aftér air drying and finally by heat-
ing for ten minutes at a temperature of 100° C
to remove traces of petroleum distillate, a final
product was obtained which was a compact and
coherent pad. It was not too friable and was
slow to absorb water. It was a useful product
but not a preferred form. The ethyl cellulose
functioned as a binder to hold the end product
in a form retaining pad.

Example 3
Methylcellulose, 4000 c¢p_.____________ gms__ 10
Activated charcoal._________________ gms._. T
Ethyl cellulose (10% sol. in chloro-
“form) gms__. 1
Chloroform . ____ .. ________________ c. c__ 160
Petroleum distillate__...________ _____ ¢ e 120

The chloroform was employed-as the primary
treating solution and the methylcellulose and
ethyl cellulose solution were placed therein. The
activated charcoal was added and well dispersed.
Petroleum distillate was added as the secondary
treating solution. The material was removed to
a form and air dried and then heated to 100°
C. to remove traces of the petroleum distillate.
This material formed a compact pad which did
not absorb water readily but which, because of
the presence of activated charcoal, readily ab-
sorbed noxious odors from putrescent wounds,

Example 4
Methylcellulose, 4000 cp.—— ... _ gms__ 30
Glycerol —_..._.. ———gms__ 3
OT 100_ e ___ gms._ .3
Chloroform ..o ___ c. c—_ 480
Petroleum distillate . __._______ c. c—— 360
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Chloroform was used as the primary treating
solution “and the methylcellulose was placed
therein. The glycerol was added to the mix-

ture. The OT 100 had been previously dissolved’

in the chloroform. The petroleum distillate was
used as the secondary treating solution. The
mixture was poured into a form and partly dried
by filtration and then dried by applying heat atb
100° C. This material formed pads or dressings
* which were rather slow to absorb water. Their
texture was not as soft or fluffy as other exam-
ples of my invention.

Example 5
Methylcellulose, 4000 CPwmmmcmceeea ems... 30
Glycerol s gms... 1.5
Boric acid o gms.. 3
OT 100 e ——t gms._ .05
Chiloroform _ c. C._ 450
Petroleum distillate. . e c. c... 500

Chlorcform in which the OT 100 had been
dissolved was used as the primary treating solu-
tion and the methyleellulose was placed therein.
The boric acid was triturated with the glycerol
and added to the above mixture. Petroleum dis-
tillate was used as the secondary treating solu-
tion. The mixbture was poured out in forms and
a portion of the treating solutions were removed
py filtration. The material was then divided and
one portion permitted to air dry to complete
removal of the treating solutions. The second
portion was dried at a temperature of 90° C.
No difference was noted in the final resulting ma-
terial. The material was readily teased apart by
means of a wool card. This final material was a
fine powdery fluff. It wet slowly with water.

I will be noted that heretofore a portion of
the treating solutions were removed by filtration,
and a final treatment by air drying or by treating
with heat. This resulted in a partial loss of me-
dicaments. Hereafter all treatments will be by
partial removal of treating solutions by vacuum
and the removal of final traces of treating solu-
tions by heat. ’

Ezxample 6
Methyleellulose, 4000 cp gms 30
Glycerol - e e gms... 7.5
Borie acid—_____ I gms 3
OT 100___.. e e—__EIDS 3
Chloroform e c. ¢ 40
Petroleum distillate. e c. c__ 400

The chleroform, in which had been previously
dissolved the OT 100, was used as the primary
treating solution. The boric acid was triturated
in the glycerol and the mixture added to the dis-
persed methylcellulose in the chloroform. The
petroleum distillate, which was used as the sec-
ondary treating solution, was added and the mass
thorcughly mixed by stirring. The mixture was
subjected to the heat of boiling water and a vac-
uum applied. The treating solutions were recov-
ered, fractionated and reused. The final traces
of the treating solutions were removed by sub-
jecting the resulting material to a heat of 95° C.
After a complete drying, the material was teased
apart by means of wool cards. The material was
a soft, fluffy mass. This material was divided
into ten gram portions which were enclosed in
gauze to form a medical dressing. The material
was readily wet by water. A clinical test was
made and the attending nurse reported that said
dressings were: “Two or three times as effective
as ordinary dressings in absorbing body exudates
in a case of empyema,”

[~
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8
. Ezample 7 _
Methyleellulose, 4000 cp.___. ems__ 30
Gilycerol sms 75
Mercurochrome gms 3
OT 100 sms 3
Chloroform c. c... 400
Petroleum distillate o oooeee c. c-_ 400

Chloroform, in which had keen dissolved the
OT 100, was used as the primary treating solu-
tion. The mercurochrome was triturated with
the glycerol and added to the dispersed methyl-
cellulose in the chloroform. The glycerol-
mercurochrome mixture formed a gummy mass
which was hard to disperse. The petroleum dis-
tillate was used as the secondary treating solu-
tion and was added next. The mixture was
treated to the heat of boiling water and a vacuum
applied. The volatile solvents were recovered,
fractionated and reused. The mass was treated
with a heat of 95° C. to remove final traces of
treating solutions. The mass was then teased
apart by means of wool cards. The resulting
materia)l was a soft fluffy mass which was readily
soluble in water.

Example 8
Methylcellulose, 25 cp. ~—- gms. 30
Glycerol . _— ——gms__ 75
Pancreatin . = gms 15
Sodium. bicarbonate . _____ gms.. 6
OT 100 ems_. .3
Chloroform _. _e¢.c.—. 400
Petroleum distillate .- ——_.__C.C.. 400

Chlcroform, in which had previously been dis-
solved the OT 100 was used as the primary treat-
ing solution. The pancreatin and sodium bi-
carbonate (a- combination medicament) was tri-
turated with the glycerol.. This formed a mass
which was dispersed with difficulty in the dis-
persed methylcellulose in chloroform. Petroleum
distillate was used as the secondary treating
solution and was added after the dispersion in-
dicated above. The previously mentioned pro-
cedure of removal and recovery by vacuum was
followed. Final traces of treating solutions were
removed by heat. The material was teased to &
soft fluff by means of wool cards and made into
medical dressings surrounded with gauze. The
material was readily soluble in water. A clinical
test was made and the attending nurse reported
that by use of the dressings: “the necrotic surface
of the ulcer was very much softened and was re-
moved when the dressing was removed.”

Example 9
Methylcellulose, 4000 ¢p. o ____ gms.. 30
Glyeerol ocm oo gms__ 7.5
orT 100 gms.. .6
. Chlorophyll (wateyr soluble) . _____ egms_. .6
Chleroform _._ ——— c.c-- 400
- Petroleum distiliate —mecaea o __ c.c_. 460

Chloroform was used as the primary treating
solution. In the chloroform had been previously
dissolved the OT 100. The chlorophyll was tri-
turated with the glycerol and the mixture added
to the methylcellulose dispersed in the chloro-
form. The secondary treating solution, petroleum
distillate, was added and the whole thoroughly
mixed. The treatment by vacuum and heat was
followed. The material was teased to a soft fluff.
The material was soluble with difficulty in water
due to the presence of chlorophyll.




2,602,042

9
Example 10
Methylcellulose, 4000 cp. — gms 30
Glycerol —____.__ ' - gms__. 7.5
SOT 100 il : ~oLBMS . 3.
Allantoin . _ Lo il i gms.. .12
Chloroform. . _ oo c.c._ 400
Petroleum distillate - oceeeee _c.c__ 400

Chloroform was used as -the primary treating
solution. The OT. 100 had been previously dis-
solved in the chloroform. The allantoin was tri-
turated in the glycerol. A fair suspension was
formed. This suspension was thoroughly mixed
with the dispersed methyleellulose in chloroform.
Petroleum distillate, -as the secondary treating
solution, was added. . The petroleum distillate
was thoroughly mixed with the mass. The pro-
cedure of removal by vacuum and heat was fol-
lowed. The mass was teased to a flufly mass.
It was readily soluble in water. Allantoin is a
cell proliferant. It was added in this example to
promote cell growth.

Example 11

It will be noted that glycerol, which is hy-
groscopic, was used in compounding Examples
7,8, and 9. It was added to aid in the incorpo-
ration of mercurochrome, pancreatin and chloro-
phyll. In each case a physical incompatibility
was noted. Another dispersing agent for medica~
ments was tried. This was polyethylene glycol
of a molecular weight of 1500. The molecular
weight is not critical. Then Examples 7, 8, and 9
were again made with the exception that poly-

- ethylene glycol was substituted for glycerol.
This resulted in a uniform dispersion of the
medicaments and dlspersmn was readily ob-
tained.

- Example 12
Methyleellulose, 25 ¢p i gms_. 10
Pancreatin _ gms 15
Sodium bicarbonate ——— gms.. 6
Polyethylene glycol, M. W. 1500_______ gms.. 5
OT 100___._______ egms__ .2
Chloroform _ o . c.c_ 250
Petroleum distillate__________________c.c._ 250

Chloroform, in which had been dissolved the
OT 100, was used as the primary treating solu-
tion. The pancreatin and sodium bicarbonate
was triturated with the polyethylene glycol (act-
ing as a dispersing agent for the medicaments)
until a uniform mixture was prepared. After the
methyleellulose had been dispersed in the chloro-
form, the polyethylene glycol-pancreatin-sodium
bicarbonate mixture was added and was readily
and uniformly dispersed. The secondary treating
solution, petroleum distillate, was next added and
thoroughly dispersed. The removal by vacuum
and heat was followed. The resulting material
was teased apart with wool cards to a powdery
fluffy mass. It was quickly and readily soluble in
water.

Example 13
Methylcellulose, 25 CP oo v oo gms__ 10
Chlorophyll (water soluble) _..._._._ gms.. .9
OT 100 o gms__. .3
Polyethylene glycol, M. W. 1500______ gms._. 5
Petroleum distillate___._______________ ¢. ... 250
Chloroform _ ..o c.c.. 250

The chloroform, in which had been dissolved
the OT 100, was used as the primary treating solu-
tion. The methylcellulose was immersed in the
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10

-chloroform and the mixture was shaken until

dispersion appeared complete. The chlorophyll
was triturated with the polyethylene glycol until
a uniform mixture was obtained. The mixture

- 6f .chlorophyll-polyethylene glycol was added. to

the methylcellulose in the chloroform and the
mixture was stirred until dispersion appeared uni-
form. The chlorophyll was easily dispersed by
this treatment. Pefroleum distillate was added
as the secondary treating solution and was uni-
formly dispersed by shaking. The treating solu-
tions were removed by vacuum and heat treat-
ment. The remaining material was readily
fluffed by the use of wool cards to a fibrous pow-
dery mass. When tested for solubility in water
the material dissolved to a gel at a very rapid
rate, This result is in contrast to the Example 9
where it was discovered that -chlorophyll in-
creased surface tension and delayed dispersion.
The only changes-(over Example 9) were the use
of methylcellulose 25 c¢p., polyethylene glycol
M. W. 1500, and an increased amount of OT 109.
This material may be used, as an example, as a
dressing for chronie, necrotic ulcers. .

- Example 14
Methylcellulose, 25 cp -l _l.l_Z_gms._ 10
Glycerol _______. U gms 2.5
Allantoin —.._.______. . ——erBMS 2
OT 100 _...._____ gms 3
Polyethylene g]ycol M w. 1500______gms__ 2
Chloroform ... ___ c. c.. 150
Petroleum distillate i _C. £ 150

The chloroform was used as the primary treat-
ing solution.. The OT 100 was dissolved in the
chloroform—a convenient manner of dispersion.
The methylcellulose was immersed in the chloro-
form for approximately thirty minutes and the
dispersion appeared complete. Dispersion of the
methylcellulose was hastened by agitation.

The allantoin and glycerol were triturated in
the polyethylene glycol until g uniform mixture
was obtained and the mixture was then added
to the methylcellulose which had been dispersed
in chloroform. The materials were intimately
mixed or dispersed by stirring. The petroleum
distillate was added as the secondary treating
solution and was dispersed by shaking. The vol-
atile solutions were removed by vacuum-heating
treatment. The material was easily teased to a
fluffy material by carding. The medicated mate-
rial was readily soluble in water.

This material when applied with a little water
to cuts, wounds, abrasions and burns forms a
neat, compact, synthetic protective coating due
to the presence of methylcellulose. Also the
allantoin provides conditions augmenting heal-
ing. Small cuts inflicted during shaving stopped
bleeding almost instantly and were healed in
twenty-four hours and they were not re-opened
on shaving the second day.

Example 15
Methylcellulose, 25 €P oo gms_.. 30
Glycerol oo gms 5
Allantoin . gms._. .6
Tyrothricin (in alcohol) ___________. gms._. .025
OT 100 - —— gms 9
Polyethylene glycol M. W. 1500 .__.gms._. 6
Chloroform ... __________________ c. c.. 400
Petroleum distillate . ___________ c. c.. 400

The chloroform, in which the OT 100 had been
dissolved, was used as the primary treating solu-
tion. The methylcellulese was immersed in this
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primary treating solution and was shaken for
about thirty minutes and dispersion seemed com-
plete. . The glycerol and allantoin were triturated
into the polyethylene glycol until & uniform mix-
ture was prepared. This mixture was incorpo-
rated in the methylcellulose-chloroform mixture
by stirring until yniformly dispersed. The tyro-
thricin (in alcohol) was added to the mixture and
dispersed by shaking and stirring. The petro-
leum distillate was added and dispersed by shak-
ing for about ten minutes and a uniform mixfure
was obtained. The volatiles were removed by
vacuum-heat treatment. The material was
fluffed to a finely fibrous mass. This example
illustrates the use of an antibiotic substance.
Tyrothricin, properly applied, is active in de-
stroying and inhibiting the growth of gram-posi-
tive bacteria which most often cause acute infec-
tions. A laboratory test of this medicated mate-
rial against Staphylococcus aureus proved it to
be effective in very low dilutions.

No special care was used in preparing this
material under aseptic conditions but a culture
of the material failed to produce any colonies.

" In applying a product of my invention to small
wounds, the wound may be moistened with a
drop of water, if not already moist. A small por-
tion of the material is placed on the surface of
the wound and a few drops of water may be
added if needed. A gel is formed and should be
spread to provide appropriate coverage. The
protective layer is permifted to dry and forms a
seal over the wound. If there be need, an oiled
dressing may be placed over the protective layer
to prevent sticking to clothing, etc.

This dressing has been proven to be very ei-
fective in cases of boils. Infection has been
rapidly reduced with rapid healing. In the case
of an infected abrasion a protective layer of the
material was applied as has been indicated. The
infection subsided rapidly and healing was
prompt.

Tn a case of a blister caused by the use of an
adhesive bandage, an application was made as
indicated. The wound healed rapidly without
infection and without a scab.

The material has also been proven effective in
cases of burns. Infection is reduced and healing
progresses without a scab. The surface of the
tissues may be seen through the dressing.

The foregoing examples illustrate some of the
medicaments which can be incorporated into the
products embodying my invention. Furthermore,
they illustrate the use of chloroform as a primary

treating solution and petroleum distillate as a -

secondary treating solution. In some of the ex-
amples, glycerol and/or polyethylene glycol has
been employed. Alse, they indicate a differential
in boiling points between the primary treating
solution or solutions and the secondary treating
solution or solutions which will be in the neigh-
borhood of 20° C. and specifically 15.8° C. .

In order to determine other treating solutions
other tests were made. The following example
indicates the use of methyl acetate as a primary
treating solution and benzene as a secondary
treating solution:

Example 16
Methylcellulose, 4000 ¢p— o gms.. 0.5
Methyl acetate._- —— c.C-. 25
Benzene - c.c.- 20

The methyl acetate was added to the methyl-
cellulose and allowed to stand for one hour.
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Methyl acetate functioned as a primary treating
solution. Then the benzene was added and the
material was allowed to stand for another hour.
The volatiles were removed by heat and the end
product was soft and fiuffy. In this parficular
example and others following, no medicaments
were used as a determination was being made for
reating solutions. As the previcus examples in-
dicated that the end product was inert to the vari-
ous medicaments to be added, thus I was deter-
mining agents and formulations fo obtain the
proper physical characteristics of the end product.

Example 17 o
Methylcellulose, 4000 CPe o gms.. 0.5
ChIoroform . e c.c.— 30
TolUene — e c.c.— 30

The chloroform was added to the methylcellu-
lose and permitted to stand two hours. Then
toluene was added and the mass was permitted to
stand fifteen hours. The volatiles were evapo-
rated and the residue was soft and fluffy. It
shredded to form a filamentous mass. It was
thus established that toluene is one of the sec-
ondary treating solutions which may be used in
my invention. : :

Example 18
Methylcellulose, 4000 cp_ gms._. 0.5
Chloroform - -— fmeesCoCo. 30
Benzene e oo e c.c.- 30

The chloroform was added to the methylcellu-
lose and permitted to stand forty-four hours.
The henzene was added and the mass was per-
mitted to stand five hours.” The volatiles were
evaporated and the residue was a short felt and
not Auffy. Upon carding the material was fluffy
but there were traces of lumps. This example
indicates that benzene can be used in my inven-
tion as a secondary treating solution. Further-
more, the differential in boiling points between
chloroform and benzene is approximately 8° C.
I thus established that with as litfle as 8° C. be-
tween the boiling points I could first remove, dur-
ing evaporation, the primary ftreating solution
and have the final recovery in the presence of the
secondary treating solution.

Example 19
Methylcellulose, 4000 CP— oo gms._ 0.5
ChlorofOrm mv v c.c.- 25
ToIeNe e c.c_- 15

Twenty-five c. ¢. of chloroform was added to
the methylcellulose. The dispersion was well
shaken and placed on a waich glass to evaporate.
Toluene was added in-three separate portions of
5 c. ¢. each. The chloroform was being evapo-.
rated as the toluene was being added and the
example indicated that the secondary treating
solution need not be added all at one time. After
evaporation of the volatiles, the end product
was soft and fluffy and was readily fluffed by the
use of cards.

Exzample 20
Methylcellulose, 4000 ¢p. . _____.gms__ 0.5
Methylene chloride — -c.c__ 35
Toluene cc._ 30

The methylene chioride was added to the
methylcellulose and shaken vigorously. The dis-
persion was permitted to stand forty-four hours
and the material appeared well dispersed. Tol-
uene was added and the dispersion permitted to
stand four hours. Upon evaporation of the

FIENL R SR
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volatiles, the residue was soft and felt-like and

-..could be readily fluffed by cards. This example

“indicated another primary:treating ‘solution.

Example 21
Methylcellulose, 4000 ¢p. o ___. gms__ 0.5
Methylene chloride . _____ c.c.. 30
Petroleum solvent .. .. _._ c.c.. 30

Added 30 c¢. c. of methylene chloride to the
methylcellulose and permitted the mass to stand
four hours. Then added 30 c. c¢. of petroleum
solvent and permitted the mass to stand two
hours. The volatiles were evaporated and .the
material was soft and fluffly. The material was

slightly lumpy when carded.

Example 22
Methyleellulose, 4000 cp_______ ———— gms__ 0.5
Methylene chloride Cc.C.... 15
Chloroform e oo c.c.. 15
Petroleum solvent. c.c.- 30

Fifteen c. c. of methylene chloride and 15 ¢. c.
_ of chloroform were added to the methyleellulose
. ‘and permitied the mass to stand two. hours.
Then added 30 c¢. c. of petroleum solvent. and
permitted the mass to stand two hours. Upon
evaporation of the volatiles, a2 soft fluffy prod-
uct was obtained and it did not need to be fluffed
by cards. This example indicates a combination
primary treating solution and one of less cost
than straight chloroform.

Example 23
Methyleellulose, 4000 ¢p—. . ._____gms__ 0.5
Methylene chloride oo c.C.. 15
Chloroform .. . . . ____ c.c__ 15

Toluene e c.c._ 30

Methylene chloride and chiloroform were
added to methylcellulose and let stand one
hour. Then added the toluene and let stand one
hour. Evaporated the volatiles and the material
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was a soft, short fibered material and could be

fluffed by cards.

Example 24
Methylcellulose, 4000 ¢p— oo ______ gms__ 0.5
Methylene chloride. .. _________.____ c.c.. 15
Chloroform _____ —.zt.c_. 15
Benzene __.___ . ___ c.c.. 30 ;

Added methylene chloride and chloroform to
methylcellulose. Permitted the same to stand
one hour. Added the benzene and let the same
stand forty-four hours. Upon evaporation of
the volatiles, the material was rather firm but
soft and could be fluffed by cards.

The Examples 22 to 24 are illustraiive of a
combination of agents forming the primary
treating solution.

Example 25

Methylcellulose, 4000 cp__________.___ gms._._ 0.5
Toluene c.Cc.. 30
OT 100 . 0.0188
Methylene chloride___________________ c.c.. 10
Chloroform __..______________________ c.c.. 20
Water c.c.- 1

Placed the methylcellulose and the OT 100 in
a flask and added -thirty small sized ball bear-
ings. Next, the mass was thoroughly shaken.
The ball bearings were employed to aid in the
dispersion. Added the water and provided fur-
ther agitation. Next, added 10 c.c. of toluene
and continued agitation. Then the balance of
the toluene was added. Upon evaporation of the
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volatiles, the residue was soft and fibrous and

..could be carded to provide a soft, fine fluff.

Other comparative tests indicated that the wa-

ter, under conditions mentioned, was helpful in

dispersing the methylce}lulose.

Ezxample 26
Methylcellulose, 4000 cp. gms_._ 0.5
Chloroform e e c.c.-. 20
Petroleum. distillate__________________ c.c.. 30
Water . __ c.c.. 1
oT 100_.._. - ——-gms__ .02

The methylcellulose and the OT 100 were
placed in a mortar and some of the chloroform
was added. The mass was friturated and the
balance of the chloroform was added periodi-
cally in small amounts. Then the mass was
transferred to a cylinder and the petroleum dis~
tillate added and the mass well shaken. Upon
evaporaftion of the volatiles, the residue was a
soft, short fiber felt. It carded well. From this
example and other similar examples it was de-
termined that trituration before adding the sec-

‘ondary - treating solution was helpful... It.ap-
peared unsatisfactory to triturate after the sec- -

ondary treating solution had been added but
shaking while the secondary treating solutions
are present proved helpful. Water again ap-
peared helpful when added to the primary treat-
ing solution.

Exzample 27

A series of tests were run employing 0.5 gm.
of methylcellulose; 0.02 gm..of OT 100; 1 c. ¢.
of water and 20 c. c. of chloroform. The amount
of petroleum solvent was varied and thus it was
found that the lower limit of the petroleum dis~-
tillate in this combination was approximately 10
¢. ¢. and that optimum results obtained by the use
of 15 c. c. or over. Also it was found that by keep-
ing the other factors consfant except the water,
the maximum amount of water which can be in-
corporated for optimum results was 1 ¢. ¢. Un-
der such circumstances the amount of methyl-
cellulose was 0.5 gm.; OT 100 was .02 gm.; chlo-
roform was 20 c. c.; and petroleum distillate was
30 c. c.

- Ezagmple 28

In order to determine the range of the frac-
tion of petroleum distillate which could be used
and to determine whether methylcellulose of dif-
ferent viscosities could be employed, petroleum
distillate having a boiling point in the range of
36° C. to 60° C. was employed and methylcellulose
having a viscosity of 25 cp. was employed in this
example. In the previously mentioned examples
where petroleum distillate was used, its boiling
point was 77° C. to 110° C. so as not to introduce
a variable in this respect, as other factors were

being determined.
Methylcellulose, 25 CP-cevcmmueaeae—egm__ 0.5
Methylene chloride . ___________ c. c.. 30°

Petroleum distillate, B. P. 30° C. to
60° C oo c.c.- 30

The methylene chloride was added to the

‘methylcellulose and shook for thirty minutes with

balls present to aid in the agitation. Then the
petroleum distillate was added and was shaken
for fifteen minutes and then let stand one hour.
After evaporation of the volatiles, the residue was
soft and fluffy and did not need carding, but
does card well. The methylene chloride has a
boiling point of 40° C. and the final boiling point
of the fraction of petroleum distillate employed

[t AR
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was sufficienily hicher so that the final recovery
. of the residue was in the presence of the petro-
leum distillate. . S
This and other tests indicated that I can em-
ploy in my invention fractional distillates of
petroleumn having a boiling point in the range
of 40° C. to 180° C. providing the proper primary
treating solution is employed to give a differen-
tial so that the final recovery of the residue is in

the presence of the secondary treating solution.
Example 29
Methylcellulose ______________________ gm_.. 0.5
Ethyl acetate eeeeC.Co 1
Water e e e e e c.c.- 1
. Chloroform . ——C.Co_ B
Dimethyl benzene ——C.C__ b
OT 100 — — gm__ 0.02

One c. ¢. of ethyl acetate and 5 gms. of meth-
ylcellulose were added to 1 ¢. ¢. of water in a
mortar. The same was triturated to a paste.
Then 5 c¢. c. of chloroform, to which had been
added the OT 100, were introduced with 1 c. c.
of chloroform at s time and with trituration
after each addition. Then added 5 c. c. of di-
methyl benzene and stirred well. This estab-
lished the use of ethyl acetate as a primary
treating solution and benzene as a secondary
treating solution. Also, this example evidenced
a further phenomenon in that the product ap-
peared somewhat fibrous but well comminuted
under a microscope.  This material is very use-
ful in my invention and it appears that a long
fibrous character is not essential to a success-
ful product.

I have employed methylcellulose as is obtained
on the market or have mechanically sub-divided
it by treatment in a hammer mill. For some
uses of my product, the finer the particle size the
more utility the same will have. I have found
that by mechanically sub-dividing, I can get a
powder of approximately cosmetic grade. By
use of the last example the pieces are extremely
small but yet their fibrous character can be de-
termined by a microscope.

Ezample 30
Methylcellulose, 25 ep—.— eegm__ 05
oT 100. e gm__ 0.02
Ethyl lactate e e e C.C 1
Water — e C.C— 1
Chloroform e c.c.- 25
Petroleum distillate, B. P. 120° C. to
177° G e c.c.. 25
zample 31
Methylcellulose, 4000 cp_ eeegm__ 05
OT 100 e em... 0.02
Ethyl lactate. . C.C_ 2
Water e C.C_- 2
Chloroform e c.C.. 35
Petroleum distillate, B. P. 120° C. ftfo
177° C e c.c.-. 39

The same procedure was followed in both Ex-
amples 30 and 31 and the methylcellulose was
placed in a mortar and the ethyl lactate and
OT 100 were added. To these also was added
the water. The mixture was then triturated to
a paste and chloroform was added in portions
of 5 c. c. each, with trituration between each ad-
dition. The mixture apparently passed through
a gel state. Apparently ethyl lactate, water and
chloroform formed in combination the primary
treating solution. Then the petroleum distillate
was added as the secondary treating solution
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and this was done by adding portions oI 5 ¢. C.
each with stirring between each addition. The
mixture passed from a milky suspension to an
slmost transparent suspension. After evapora-
tion of the volatiles, the residue was & very fri-
able mass and upon trituration became a pow-
der of almost cosmetic grade. The material was
very soluble in liquids and when sprinkled on
the surface of the water it displayed great sur-
face activity, e. ., broke surface tension of the
water. As the boiling point of ethyl lactate is
154° C. it is necessary to employ a secondary
treating solution having a rather high boiling
point. If medicaments are to be incorporated
in the end product, it would appear advisable
that the final recovery be made at pressures less
than atmospheric so as to remove possible harm-
ing of a medicament by higher temperatures.
Obviously, the boiling points will be reduced
when sub-atmospheric pressures are involved.

Upon examination of the material under a
microscope at 110 and 550 diameters or magni-
fications, it was discovered that the fibrous struc-
ture of the methylcellulose had entirely dis-
appeared and had been replaced by a round
structure shaped like a ball. Otfher fragments
appeared to be groups ¢f balls and many single
round bodies were found. These appeared either
as one large ring with a much smaller center
ring or a large ring with a small solid center.
These Examples 30 and 31 indicated cther treat-
ing solutions and also indicated that the end
produet of my process may be a true powder and
not fibrous or a comminution thereof.

Example 32

Methylcellulose, 25 ¢p——com e sms__ 0.5000
Methyl lactate, B.P. 144° C_.____. c.C._ 1
OT 100 e gms__  0.02
Water ——eeeeeee . el C e 1
Chloroform - C.C— 25
Petroleum distillate, B. P. 120° C. to

180° C C.C— 25

Placed the methyleellulose and OT i00 in a
mortar and added thereto the primary treating
solutions which consisted of methyl lactate, water
and chloroform. The methyl lactate was added
first and the water next. This was insufficient
to completely wet the mass because of the tend-
ency of the methylcellulose fo gel and prevent
wetting. One c. c. of chloroform was added and
permitted to stand for a few minutes until the
mass was wet. The mass was triturated and
9-c¢. ¢. of chloroform was added in 1 c. ¢. por-
tions with trituration after each addition. In
each case a stiff paste formed. Nexi 15 c. c. of
chloroform was added in 5 c. c¢. portions with
trituration after each addition. A white, milky
suspension was formed. To this was added the
secondary treating solution of pefroleum dis-
tillate in 5 ¢. c. portions with- stirring after each
addition. The suspension precipitated into
small irregular masses, which were suspended
in the treating solutions. The volatiles were re-
moved by heat. The residue was a soft and very
friable mass. It was easily powdered to a very
fine soft powder. This was done with a rub-
bing or beating action without pressure to pre-
vent packing.

A microscopic examination of the powdered
material under magnifications of 110 and 550
showed the material to be of irregular fragments.
There were some balls but most of the frag-
ments seemed to be groups of balls or pitted

78 masses. It was free of fibrous structure. It ap-
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peared as if the material had been exploded.
After powdering it wet readily and had great
surface activity. The fragments flew apart on
the surface of the water as ;they'.wef_,; R

E:rample 33

Methylcellulose, 4000 epo e gms._. 0.5000
OT 100 ... gms 0.02
Methyl lactate - C. Cr 1
Water : C.C— 1
Chloroform . c.C__ 25
Petroleum,. distillate, B. P. 120° C. to )

-180° C C. Co. 25

Placed the methylcellulose and OT 100 in a
mortar. Added to ‘the contents of the mortar
the methyl lactate and water. These were in-
sufficient to complete wetting becatise of the gel
action. Added 3 cc. of chloroform and waited
about two minutes for softening and swelling
action to complete. Next added, after thorough
trituration, the chioroform in 1 cc. portions with
trituration until 7 ce. had been dadded. Tritura-
tion was continued at these periods indicated
until the stiff paste formed began to stiffen

~or. crack when stirred. The remiaining chloro-
form was added in 5 ce. portions with trituration
to smoothness after each addition. A milky sus-
pension was formed. The methyl lactate, water
and chloroform constituted the primary treating
solution in which the methylceliulose was dis-
persed.

To the suspension there was added the petro-
.leum distillate in § ce. portions with stirring after
each addition. The suspension lost the milky
appearance and finally began to precipitate in
small irregular clumps. ' -

The volatiles were removed by evaporation
with heat. The residue comprised a friable mass
which was somewhat more compact than the
residue obtained from methyleellulose cp. 25.
Trituration was required to pulverize the residue
to a powder. The powder was of substantially
the same quality as obtained from methylcel-
lulose cp: 25. It wet easily.

An examination under the mlcroscope revealed
substantially the same structure as obtained in
Example 32. A few ball like portions were found.
These had a circular edge with a licht portion
surrounding a dark center. For the most part
the material consisted of pitted irregular masses.
The later picture was seen under 550 magnifica-
tions and the former under 110 magnifications.
No fibrous fragments were found.

Examples 32 and 33 thus indicated that methyl
lactate can be employed in my invention and
with satisfactory results. - Again it appeared that
the methylcellulose employed need not have any

: partlcular viscosity.

Ezample 34 _

Methylcellulose, 25 cp — gms... 0.5000
Water - C. Cw 1
Latic acid_ o gms.._ 1
OT 100 e gms. 02
Chloroform ___________..__________ C.C.. 25
Petroleum distillate, B P, 120° C. to

180° C. e C.C_. 30

In this example the water, lactic acid and
chloroform were used as the primary treating
solution. The methylcellulose was placed in a
mortar and to it were added the water, OT 100
and lactic acid and also 5 c¢. ¢. of chloroform.
(The chloroform was added at this time because
the water and lactic acid were not enough to
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wet the methyleellulose.) The materials were
triturated to a stiff paste. Then the chloroform
was added in 5 ¢. c¢. quantities with frituration
after: each - addition. - A milky  suspension . was
formed. The petroleum solvent, which was the
secondary treating solution, was added in 5 c. c.
portions with stirring after each addition. The
milky suspension almost disappeared and was
replaced by an almost colorless suspension. The
volatiles were evaporated by heat and the ma-
terial examined. The resulting material was
readily friable. It was easily powdered by tri-
turation. Microscopic examination revealed a
mixture of ball like masses and occasional fibrous

‘fragments.

: Examples 35 and 36
Methylcellulose, 25 €poe oo gms.._ 0.5000
Water — el C.C-. 1
Lactic acid gms. 2
‘OT 100 _— . sms .02
Chloroform- C.C_ 25
Petroleum. distillate, B. P. 120° C. to ’

180° C - [ 30
Methylcellulose 4000 cp__________ gms__ 0.5000
Water « Ll C.C._ 1
Lactic acid _______________ gms. 2
OoT 100 gms 02
Chloroform —eo.______ C.C 25
Petroleum dlstxllate B. P. 120° C. to

180° C oo c.C_.. 30

In these two examples two variables were intro-
duced. First the amount of lactic acid was

‘doubled in relation to the amount used in Ex-

ample 34 and methylcelluloses of both low and .
high  viscosities were used. 'This was done to

determine whether the increased amount of lactic

acid would increase the ball effect and if the

lactic aecid is operable in my invention with

methylcelluloses of different viscosities.

In each- case the methylcellulose, OT 100,
water, and 5 c. c. of chloroform were placed in a
mortar and triturated to a stiff paste. The re-
maining chloroform was added in 5 c. ¢. portions

5 with trituration after each addition. A milky

suspension of the methylcellulose was thus formed .
in the primary treating solution. The petroleum
distillate was added in 5 ¢. c. portions with stirring
after each addition. The suspension became al-
most transparent. The volatiles were removed by
evaporation with heat. The resulting product
was a very friable mass. It was triturated to a
powder which had a tendency to cling together
which indicated that it was of a fibrous nature.
Microscopic examination showed that there were
some ball formations but a considerable portion
consisted of fibrous fragments.

Thus if lactic acid is to be used and a powdered
end product is desired the proportion of lactic
acid of Example 34 is more desirable than that
of Examples 35 and 36, Other examples (not
listed) indicate that an excess of lactic acid pro-
vides a rubber like end product.

In Examples 29 to 36, the boiling points of the

o secondary treating solutions are relatively high

and would thus limit the medicaments which
could be added while the primary and secondary
treating solutions are present. However, said
examples produced an end product which was
substantially a powder in form. I have found
that if the end product is once reduced to powder
(e. g., the end products of 29 to 36 inclusive) that
this powder can be employed with the primary
and secondary treating solutions of the previous
examples and the powder form will still be re- .
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tained in the end product. Thus, one can employ
Examples 29 to 36 inclusive and obtain a powdered

end product and then subject this powdered end -

product to primary and secondary treating solu-
tions having lower boiling points and add the
- desired medicaments during this secondary treat-
ment as most medicaments to be added will toler-
ate such lower temperatures. Then the end prod-
uct will have incorporated therein the desired
medicaments and will be of a powdered form.

Obviously, changes may be made in the form,
proportions, and arrangements of the parts of my
invention without departing from the principles
thereof, the above setiing forth only preferred
forms of embodiments of my invention.

I claim:

1. A process of dispersing methylcellulose
comprising dividing and opening up the fibers
and fibrils of methylcellulose by treatment there-
of with chloroform; adding a pefroleum distil-
late having a minimum boiling point about 15°
C. above the first mentioned dispersing agent;
and consecutively removing the dispersing agents
by evaporation whereby the residue is recovered
from the petroleum distillate and the fibers and
fibrils of the methylcellulose are maintained in
a divided and opened state.

2. A process of treating methylcellulose which
comprises subjecting the methylcellulose to the
action of an evaporatable, organic, liquid, swell-
ing agent therefor, thereby dividing and opening
up its fibers and fibrils; mixing with the methyl-
cellulose and swelling -agent a liquid material

15

26
swelling agent present in.the inner sfructure of
the methylcellulose mass; and thereafter con~

- secutively removing the swelling agent and petro-

leum distillate from the methylcellulose, thereby
obtaining as a solid residue a fluffy, porous,
methyleellulose product, the fibers and fibrils of
which are maintained in a divided and opened
condition. . o
6. A process of treating methylcellulose which
comprises subjecting the methylcellulose to the.
action of an evaporatable, organic,.liquid, swell~
ing agent therefor, thereby dividing and opening
up its fibers and fibrils; mixing with the methyl-
cellulose and swelling agent a liquid material
having ‘a boiling point about 15° C. to about
20° C. above that of the swelling agent and which
is soluble in the swelling agent but which is sub-
stantially a nonsolvent for the methylcellulose,

- thereby substantially replacing with the liquid

20
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30

which is soluble in the swelling agent but which -

is substantially a nonsolvent for the methyl- -3:

cellulose, thereby substantially replacing with
the liquid material the organic swelling agent
present in the inner structure of the methyl-
cellulose mass; and thereafter consecutively re-
moving the- swelling agent and liquid material
from the methylcellulose, thereby obtaining as
a solid residue a fluffy, porous, methylcellulose
product, the fibers and fibrils of which are main-
tained in a divided and opened condition.

3. The methylcellulose product of the process
of claim 1. . -

4, A process of freating methylcellulose which
comprises subjecting the methylcellulose to the
action of an evaporatable, organic, liquid, swell-
ing agent therefor, thereby dividing and open-
ing up its fibers and fibrils; mixing with the
methylcellulose and swelling agent a liquid ma-
terial which is soluble in, and has a boiling
point about 15° C. above that of the swelling
agent but which is substantially a nonsolvent
for the methylcellulose, thereby substantially re-
placing with the liquid material the organic
swelling agent present in the inner structure of
the methyleellulose mass; and thereafter con-
secutively removing the swelling agent and liquid
material from the methylcellulose, thereby ob-
taining as a solid residue a fluffy, porous, methyl~
cellulose product, the fibers and fibrils of which
are maintained in a divided and opened condi-
tion.

5. A process of treating methylcellulose which
comprises subjecting the methylcellulose to the

action of methylene chloride functioning as an-

evaporatable, organic, liquid, swelling agent
therefor, thereby dividing and opening up its
fibers and fibrils; mixing with the methylcellu-
lose and swelling agent petroleum distillate hav-
ing a minimum boiling point about 15° C. above
the methylene chloride, thereby substantially re-
placing with petroleum distillate the organic
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material the organic swelling agent present in

the inner structure of the methylcellulose mass; .
adding a medicament while the said methylcel-

lulose is present in at least said organic liquid
and while the fibers and fibrils are divided and
opened; and thereafter consecutively removing

the swelling agent and liquid material from the

methylcellulose, thereby obtaining as a solid res-

idue a fluffy, porous, methylcellulose product, the

fibers and fibrils of which are maintained in a

divided and opened condition and containing a

medicament.

7. A process of treating methylcellulose which
comprises subjecting the methylcellulose to the
action of an evaporatable, organic, liquid, swell-
ing agent therefor, thereby dividing and opening
up its fibers and fibrils; mixing with the methyl-
cellulose and swelling agent a liquid . material
which is soluble in the swelling agent but which.
is substantially a nonsolvent for the methylcel-
lulose, thereby substantially replacing with the
liquid material the organic swelling agent pres-
ent in the inner structure of the methylcellulose
mass; adding water; and thereafter consecutive-
1y removing the swelling agent, liquid material,
and water from the methylcellulose, thereby ob-
taining as a solid residue a fiuffy, porous, methyl-
cellulose product, the fibers and fibrils of which
are maintained in a divided and opened condi-
tion.

8. A process of treating methylcellulose which
comprises subjecting the methyleellulose to the
action of an evaporatable, organic, liquid, swell-
ing agent therefor, thereby dividing and opening
up its fibers and fibrils; mixing with the methyl-
cellulose and swelling agent a liquid material
which is soluble in the swelling agent but which
is substantially a nonsolvent for the methylcel-
lulose, thereby substantially replacing with the
liquid material the organic swelling agent pres-
ent in the inner structure of the methylecellulose
mass; adding a surface active agent and while
the fibers and fibrils of the methylcellulose are
divided and opened; and thereafter consecu-
tively removing the swelling agent and liquid
madterial- from the methylcellulose, thereby ob-
taining as a solid residue a fluffy, porous, methyl-
cellulose product, the fibers and fibrils of which
are maintained in g divided and opened condi-
tion. -

9. A process of treating methylcellulose which
comprises subjecting the methylcellulose to the
action of an evaporatable, organic, liquid, swell-
ing agent therefor, thereby dividing and opening
up its fibers and fibrils; mixing with the methyl-
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cellulose  and swelling agent a liquid material
which is soluble in the swelling agent but which
is substantially a nonsolvent for the methylcel-

lulose, thereby substantfially replacing with the

liquid material the organic swelling agent pres-
ent in the inner structure of the methylcellulose
mass; adding a binder for the end product and
while the fibers and fibrils of the methylcellulose
are divided and opened; and thereafter consecu~
tively removing the swelling agent and liquid

10

material from the methyl cellulose, thereby ob-

taining as a solid residue a fluffy, porous, methyl-
cellulose product, the fibers and fibrils of which
are maintained in a divided and opened condi-
tion.

10. A process of treating methylcellulose which
comprises subjecting the methylcellulose to the
action of an evaporatable, organic, liquid, swell-
ing agent therefor, thereby dividing and open-

15

ing up its fibers and fibrils; mixing with the g0

methylcellulose and swelling agent a liquid ma-
terial having a boiling point about 15° C. to
about 20° C. above that of the swelling agent
and which is soluble in the swelling agent but
which "is substantially -a nonsolvent for. the
methyleellulose, thereby substantially réplacing
with the liquid material the organic swelling

25

22
agent present in the inner sfructure of the
methylcellulose mass; adding a medicament
while .the said methylcellulose is present in at ..
least said organic liquid and while the fibers and
fibrils are divided and opened; adding a medic~
ament dispersing agent; and there after con-
secutively removing the swelling agent and liquid
material from the methyleellulose, thereby ob-
taining as 4 solid residue a fluffy, porous, methyl-
cellulose product, the fibers and fibrils of which
are maintained in a divided and opened condi-
tion and containing a medicament.

CHARLES W. ABBOTT.
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