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The present invention relates to a therapeutic compo 
sition and is more particularly concerned with a com 
position for ‘use as a fecal softening agent, such compo 
sition containing a non-ionic surface active component. 
The invention further relates to compositions containing 
other therapeutically active medicaments in addition to 
the non-ionic component. 

Heretofore, a wide variety of therapeutic compositions 
have been utilized as fecal softening agents. These in 
clude various proprietary products and the recently de 
veloped softening agents, e.g. dioctyl sodium sulfosucci 
nate and thiamine dioctyl sulfosuccinate, Some compo 
sitions have incorporated other anionic and cationic de 
tergents or surface active compounds, The function of 
these therapeutic compositions is merely to soften the 
contents of the lower intestines and to relieve constipa 
tion. Such compositions exert a softening effect but do 
not stimulate peristaltic movement. Consequently, peri 
staltic stimulants are frequently administered in con 
junction with the use of fecal softening agents. 
Among the most effective ionic wetting agents reported 

to date are dioctyl sodium sulfosuccinate (aerosol o.t.) 
and thiamine dioctyl sulfosuccinate. These compounds, 
however, have a pronounced obnoxious odor and are very 
bitter to the taste. Further, the compounds are not read 
ily water-soluble. They are waxy in nature and formu 
lations containing them are difficult to prepare. Further, 
because of their ionic nature these compounds frequently 
cause irritation to the skin and they tend to be unstable 
in the presence of acids and alkalies. In addition, these 
compounds are precipitated by most metal ions. Thus, 
it is an object of the present invention to provide a novel 
composition for ‘use as an orally ingested fecal softening 
agent. 
An additional object of the present invention is to 

provide a therapeutic composition containing as an active 
component a compound that is substantially odorless and 
tasteless, that is stable in the presence of acids and alkalics 
and that does not readily react with metal ions. 

It is a further object of the present invention to pro 
vide a therapeutic composition that is readily dispersible 
in the contents of the stomach and intestines and whose 
primary active component is substantially soluble in 
Water at room temperature in all proportions and is 
itself readily dispersed in the intestinal tract. 

Still another object of the present invention is to pro 
vide a therapeutic composition in dosage unit form con 
taining a non-ionic surface active agent and having, in 
addition to fecal softening properties, pronounced effect 
in reducing blood serum cholesterol content. 

These and other objects of the present invention will be 
come apparent to one skilled in the art as the description 
of the present invention proceeds. 

It has now been found that a therapeutic composition 
can be prepared for use as an orally ingested, fecal soften 
ing agent comprising a non-ionic, polyoxyalliylene ma 
terial, such as a condensation product of ethylene oxide 
and polyoxypropylene glycol, and a pharmaceutical car 
rier. Such preferred condensation products are non 
ionic in character and the preferred products are sub 
stantially water-soluble, having molecular weights of be 
tween about one thousand and about eleven thousand. 
The ethylene oxide proportion of the total weight of the 
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molecule may vary from as low as about 10 percent to 
about 90 percent. 
The pharmaceutical carrier comprises both solid and 

liquid materials and the therapeutic composition of the 
present invention may be packaged in capsule, liquid and 
tablet form. 
The therapeutic composition of the present invention 

has utility as a fecal softening agent generally. It is 
useful in relieving constipation, especially constipation in 
duced by the intake of antacids containing aluminum hy~ 
droxide and similar compounds. It is useful in the treat 
ment of diverticulosis. 

Structurally, the active non-ionic agents in the thera 
peutic compositions of this invention are unrelated to the 
active components of the widely used proprietary prod 
nets and the sulfonated dicarboxylic acid esters, e.g. 
dioctyl sodium sulfosuccinate (bis(2-ethylhexyl)sodium 
sulfosuccinate). The compounds employed in the compo 
sitions of the present invention are basically resin or plas 
tic materials and are more speci?cally block-polymers hav 
ing surface active properties. These resins are linear in 
nature and contain both hydrophilic and hydrophobic 
units. The term, “non-ionic, surface active polyoxyalkyl 
ene materials” is used in the speci?cation and claims to de 
note these resinous compositions containing both hydro 
philic and hydrophobic units. The term includes both the 
fatty acid esters or fatty alcohol ether types of non-ionic 
surfactants. Generally these are condensation products 
of alkylene oxides, such as ethylene or propylene oxide, 
and polyols, such as the glycols, sorbitols, polyoxyalkyl 
ene glycols and the like. In the preferred compositions, 
for example, the hydrophobic or water-insoluble portion 
of the polymers are polyoxypropylene compounds where 
as the hydrophilic portions of the polymers are polyoxy 
ethylene compounds. These preferred resins can be rep 
resented structurally as follows: 

wherein the (CST-160)}, represents the polyoxypropylene 
hydrophobic base component and the Ho(c2H,0), and 
(C2HéO)cH represent the polyoxyethylene hydrophilic 
constituents. The molecular weight of the preferred 
polymers useful in the compositions of the present in 
vention may be as low as about 1609 and as high as 
about 11,000 and wherein the polyoxyethylene portion 
of the polymer may vary from as little as 10 percent 
to as high as 90 percent, respectively. The higher the 
polyoxyethylene percentage, the more water-soluble 
becomes the total molecule or polymer. Thus, the sub 
stantially water-soluble polymers in the molecular weight 
range of between about ?ve and about eleven thousand 
are preferred. The resins through this molecular weight 
range may be liquids, pastes and even crystalline ?akes or 
powders. The preferred resin embodiment is a polymer 
having a molecular weight of about seven thousand ?ve 
hundred, an ethylene oxide content of between about eighty 
and ninety percent by weight of the total molecule, and 
a melting point of 5l—54 degrees centigrade. The 
polymer is substantially water-soluble and is readily com 
patible with the selected pharmaceutical carriers. 
These resin compounds have excellent surface active 

properties, including good wetting, and exhibit low toxic 
ity, especially when compared with other surface active 
agents or detergents. These compounds are stable to 
acids, alkalies and metal ions, due in part to their non 
ionic character. The polymers, especially in the higher 
molecular weight ranges, are virtually odorless and taste 
less. These properties are especially valuable since there 
is less tendency for them to react with vitamins, minerals, 
enzymes and the like in the stomach and intestines than 
for conventional anionic and cationic agents. Because 
these polymers are non-ionic and are virtually neutral 
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in pH they are less irritating to the skin than the more 
reactive ionic wetting agents. 

In FIGURE 1 below are comparative data showing 
the stability of the resinous compounds of the present in 
vention in various media with which they are associated 
in use. Comparison of a preferred member of this resin 
series has been made with dioctyl sodium sulfosuccinate, 
the most effective of the known fecal softening ionic wet- . 
ting agents. Equal volume portions (10 cos. each) of 
the conventional ionic wetting agent and the non-ionic 
polyoxypropylene glycol-ethylene oxide condensation 
product, respectively, were compared with equal vol 
umes of the selected test material. 

FIGURE 1 
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d 
pounds. When the dosage unit form is capsule or tablet, 
250 milligrams of the selected non-ionic agent produces 
a very desirable dosage. Preferred embodiments of other 
dosage units are illustrated in the examples. 

In use, from one to six or more dosage units may be 
used daily by oral ingestion. In addition to the primary 
action of wetting or softening of the stool, administration 
of the therapeutic composition has been demonstrated 
clinically to cause stimulation of the gut and, hence, to 
initiate peristalsis in some patients. In such instances, 
it has not been necessary to co-administer a peristaltic 
stimulant. ‘ 

These novel compositions are effective in preventing 

Polyoxypropylene 
Material tested Dioctyl Sodium Sulfosuccié glycol-ethylene oxide 

mate, 1% condensation product 
(Pluronic F458), 1% 

2% NaOH__ Haze-Cloudy ______________ __ Clear. 
2% H01- _ __ Slight Haze _____ __ Do. 
Arti?cial G astric Juice" Haze-Cloudy _____ ___ _______ ._ Do. 
2% Calcium Chloride __________ __ Haze-Cloudy precipitatelnu D0. 
0.2% Calcium Chloride. ___.__do Do. 
0.1% Supernatant Calcium Shght Haze _________________ __ Do. 

Citrate. 
Arti?cial Intestinal Juice _____do _____ _- _ - Do. 
Atropine Sulfate ______ __ Heavy preeipitat _ Do. 
Sodium Salicylate__ _ _ _ Slight precipitate. _ _ Do. 

Sod. Pentobarbital.-. _ Very slight haze"--. __- Do. 
Vitamin B _____________________ __ Heavy precipitate ___________ __ Do. 
Vitamin C Clear Do. 
1% Ferrous Sulfate___ Precipitate _ Do. 
1% Ferrous Gluconate ____________ __ 0 _______________________ __ D0. 

NaCl ________________________ __ Precipitate (settles out and D0. 
clears). 

Liver Concentrate Solution Precipitate __________________ __ Do. 
(?ltered). . . 

1% Phenol Clear Preclpitate. 
Extract of Hog Bile _____do Clear. 
Caffeine- _____rln Do. 

In further testing with non-ionic compositions, poly 
oxyethylene sorbitan monooleate (Tween 8O)-—71 per 
cent, was tested against vitamin B1, arti?cial gastric juice, 
hydrochloric acid——2 percent, atropine sulfate dilution— 
1 percent, ferrous gluconate 'solution—l percent, phenol 
1 percent, Dl-amphetamine sulfate—l percent, and pyril 
amine maleate—l percent. Turbidity was not produced. 

In like manner, another polyoxyalkylene material (Tri 
ton X-lOO) was tested under comparable conditions and 
produced slight turbidity only with the one percent 
phenol solution. Thus, both of these latter compositions 

However, both of these are liquids with 
a somewhat bitter taste and are thus not'preferred em 
bodiments of the present invention. 

Several of these preferred non-ionic agents are com 
mercially available under the trademark, “Pluronic” 
(Wyandotte Chemical Company). Others have been syn 
thesized by controlled reaction of the appropriate poly 
oxypropylene base, formed by condensation of propylene 
oxide with propylene glycol, with ethylene oxide. For 
example, the non-ionic polyalkylene glycol others are 
available as “Tergitols” (Carbide and Carbon Chemicals 
Company), such as the “Tergitol” XD, a solid surfactant 
that is stable in the presence of most of the materials 
listed above. 

In preparing the therapeutic compositions of the present 
invention, non-toxic pharmaceutical carriers or diluents 
are employed, such as corn starch, distilled water, pow 
dered milk sugar, gum acacia, talc, glycerin and the like. 
Flavoring agents, viscosity regulators, excipients and 
lubricants may be employed, Where desired. The carrier 
chosen will depend on the ultimate ‘form of the therapeu 
tic dosage, i.e. capsule, liquid or tablet. 
The amount of active non-ionic agent employed varies 

with the dosage form utilized and may be as low as about 
10 milligrams and as high as 500 milligrams or more, in 
view of the very low toxicity of such polymeric com 
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‘ earth metals. 

‘is the magnesium ion. 

dehydration of waste material in the colon. Where use 
of antacids containing aluminum hydroxide or other gels 
or bulking agents has caused severe dehydration of the 
fecal matter, the compositions have been found useful in 
softening the compacted material. Pronounced symp 
tomatic relief in persons having diverticulitis of the colon 
has been observed upon administration of the therapeutic 
compositions. . ' 

Unexpectedly, it has beenfound that the compositions 
of the present invention may be successfully employed in 
some instances in the treatment of hypercholesteremic 
conditions. For example, it has been demonstrated 
clinically that the, orally ingested therapeutic composi 
tions caused a reduction in blood serum cholesterol con~ 
tent in persons showing elevated cholesterol, i.e. 270-280 
milligrams of cholesterol per 100 milliliters of blood 
serum. Substantial reductions were observed without any 
change in the diet of the patient. While the compositions 
illustrated in Examples 1 and 2 have been found operable 
for this purpose, the compositions of Examples 3 and 5, 
respectively, may yield better results,’ apparently due in 
part to the inclusion of compounds containing alkaline 

In general, compounds containing ele 
ments from the Group II of the periodic classi?cation of 
the elements are preferably incorporated with the non 
ionic polymeric agent. 
in their outer shells, such as beryllium, strontium, and 
magnesium, are preferred. The preferred embodiment 

Where the use of these novel 
therapeutic compositions in the treatment of hyper 
cholesteremia is indicated, a compound selected from the 
group consisting of non-toxic unsaturated oils and um 
‘saturated oil fatty acids may be incorporated, if desired 
When the composition of Example 1 below was adminis 
tered orally to clinical patients, a statistically signi?cant 
lowering of the total serum cholesterolt was observed 
within 24 to 36 hours following ingestion._ 

Metals containing two electrons’ 
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The following examples illustrate the compositions of 
the present invention: 

Example 1.--Capsul.e form (per capsule) 
Non‘ionic agent (Pluronic F-68; mo— 

lecular weight about 7500; MP. 
5l-54 degrees C.; ethylene oxide 
content 80—90 percent) _______ __ 250 milligrams. 

Dried corn starch ______________ __ 138.8 milligrams 

(i.e. suf?ciengt 
corn starch to 
maintain a six 
grain capsule). 

In preparation, the non-ionic agent was admixed with 
the previously dried corn starch and the resulting admix 
ture milled through a Fitzpatrick machine using a num 
1oer 20 mesh screen. The resulting, intimately mixed 
formulation was incorporated into soft gel capsules. 
The starch prevents the non-ionic agent from tending 
to coalesce and yet permits it to be dispersed readily in 
the contents of the stomach and intestines. 

Example 2.—Lfquid form (per 5 cc. dosage unit) 
Non-ionic agent (Pluronic 13-68) ____milligrams__ 250 
Distilled water ______________________ __cc.____ 3.0 

Glycerin ___________________________ __cc.____ 0.50 
Flavoring agent, q.s. 

In preparation, the non-ionic agent was dispersed 
easily in the aqueous components. 

In like manner, another non-ionic agent (Pluronic 
L-62), being in liquid form and having a molecular 
weight of about 2000, can be utilized in place of the above 
non-ionic agent. 

Example 3.—Tablet form (per tablet) 
Non—ionic agent (Pluronic F-6S) ____milligrams__ 250 
Milk sugar __________________________ __do____ 350 
Gum acacia (gum arabic) _____________ __do____ 50 
Magnesium stearate __________________ __do____ 1.0 
Starch, q.s. to Weight. 

In preparation the above components were admixed 
thoroughly and tableted in a conventional tablet machine. 

Example 4'.—Capsule (per capsule) 
Non-ionic agent (Pluronic P45) 

molecular weight about 3,500 ___ 10 milligrams. 
Dried corn starch ______________ __ 378 milligrams 

(i.e. su?icient 
corn starch to 
maintain a six 
grain capsule) . 

Example 5.—Liquid emulsion (per 50 cc.) 
Non-ionic agent ______________________ __gram__ 1.0 
Satlron oil (or linoleic acid) _____________ __cc.__ 20 
Distilled water, q.s. ad. 
Flavoring agent ______________________ __min.__ 5 

Example 6.-—Capsule (per capsule) 
Non-ionic agent (Pluronic F-68) ___ 250 milligrams. 
Magnesium stearate ____________ __ 10 milligrams. 

Dried corn starch ______________ __ 128.8 milligrams 

(i.e. suf?cient 
corn starch to 
maintain a six 
grain capsule). 

Example 7.—Bullc type laxative preparation 
(per teaspoon dosage) 

Psyllium seed huslrs _________________ __grams__ 3.5 
Gum karaya ________________________ __do____ 0.5 
Non-ionic agent (Pluronic 12-68) ___milligrams__ 250 
Powdered dextrose __________________ __grams__ 0.75 
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The bulk laxative was produced by ?nely milling the 

above components and subsequently Wetting the admix 
ture to produce granules. (Alternatively, the prepara 
tion has been made by dissolving the non-ionic agent in 
the water utilized to produce the granules.) 

Example 8.—Bulk type laxative preparation 
(per' teaspoonful dosage) 

Psyllium seed husks (aqueous extractive) __grams__ 2.0 
Powdered anhydrous dextrose __________ __do____ 2.0 
Non-ionic agent (Pluronic F-68) ____milligrams__ 300 

Example 9.—Bzrlk type laxative preparation 
(per teaspoonful dosage) 

Psyllium seed husks _________________ __grams__ 4.5 
Non-ionic agent (Pluronie F—68) ____milligrams__ 350 

These components were ?nely milled and Wetted with 
water to provide the desired granules. 

Other components may be added in varying amounts, 
e.g. karaya gum, pectin, and agar. 

In still another embodiment, honey, thinned with water, 
has been applied to the seed husks in the above formula 
tion. The treated husks were then dried and admixed 
with the non-ionic agent. If desired, thiamine hydrochlo 
ride may be incorporated in the above composition at the 
rate of about 2 milligrams per teaspoonful. 

Example 10.—Laxative (per capsule) 
Milligrams 

Non-ionic agent (Pluronic P-68) ____________ __ 250 
Danthrone _______________________________ __ 5O 

Dried corn starch _________________________ __ 138.8 

This composition was prepared in the manner of Ex 
ample l. 

Cascara Sagrada granular extract in the amount of 100 
milligrams has been substituted for the Danthrone in 
this composition. 

In addition, powdered ox or hog bile in the amount 
of about 100 milligrams may be added to the above com 
position. 

Example 11.—Laxative (per capsule) 
Milligrams 

Desiccated hog bile (equivalent to about 2.5 cc. of 
‘fresh hog bile) __________________________ __ 325 

Non-ionic agent (Pluronie 13-68) _____________ __ 250 

Example 12.-—Gastric antacid preparation (per tablet) 
Aluminum hydroxide gel (dried) ______ __grains__ l0 
Non-ionic agent (Pluron-ic 13-68) _____milligrams__ 100 
The amount of non-ionic agent has been varied from 

between about 50 and 250 milligrams per 10 grain ant 
acid tablet. 
In practice, the compositions of Examples 1 to 12, in 

clusive, maybe administered daily in from one to as many 
as six or more of the unit doses set forth above. 
in like manner, other non-ionic, surface active poly 

oxyalkylene materials, especially the condensation prod 
ucts of ethylene oxide and polyoxypropylene glycol hav 
ing molecular weights of ‘between about one and about 
eleven thousand and ethylene oxide contents of between 
about 10 and 90 percent, respectively, by weight, have 
been successfully substituted for the non-ionic agents 
of the above examples. Also, other alkaline earth com 
pounds, wherein the alkaline earth metal per se has two 
electrons in their outer shells, such as beryllium, stron 
tium, barium, magnesium, and the like, have been used 
successfully in place of the magnesium compounds set 
forth in the above examples. Among the preferred fatty 
acids useful in the above compositions are linoleic and 
arachidonic. 
While the therapeutic compositions of the present in 

vention have been described with primary reference to 
dosage unit form as fecal softening agents, the active non 
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ioniccompositions can be administered concomitantly 
with other medicaments, especially peristaltic stimulants 
and the like, wherein such agents continue to function as 
fecal softening promoters in the presence of the other 
med-icaments. Examples 7 to 11, illustrate the combined 
use of the non-ionic composition in admixture with other 
components having therapeutic activity as laxatives and 
choleretics. Example 12 above illustrates the use of the 
preferred compositions with gastric antacid preparations, 
wherein the non-ionic agent continues to function as a 
fecal softening compound. Likewise, in the preparation 
of baby foods, the compounds of the present invention 
have been incorporated as fecal softening material. Thus, 
the present invention further contemplates these thera 
peutic compositions which comprise as their essentially 
active components other medicaments or therapeutics, as 
well as the non-ionic, surface ‘active, fecal softening poly 
oxyalkylene materials. 
The present invention also includes a method for pre 

paring a composition exhibiting fecal softening properties 
and which generally comprises the admixing of a non 
.ionic, surface active polyoxyalkylene material and a phar 
maceutical carrier. 
As noted in the speci?cation, the compositions intended 

are fecal softening compositions and methods for their 
use and are/applied to persons, patients and babies (see 
column 4, line 43, column 7, line 11, etc.) and are clearly 
intended for human therapy. Thus, these compositions 
of the present invention are orally administered to humans 
to soften the fecal matter as above discussed. 

_ Other modi?cations can be made in the compositions 
and methods of the present invention without departing 
from, the spirit or the scope thereof and it is to be under 
stood that such modi?cations are included Within the 
scope of the appended'elaims. 

I claim: 
‘1. The method for treating constipation in humans 

comprising orally administering an effective amount of a 
composition consisting essentially of a compound'h-aving 
the formula: . 

wherein the moi-weight of the (C2H4O) groups is 10% to 
90% of the polymer and b is an integer between about 
25-32. . 

2. The method of softening human fecal matter which 
comprises: orally administering a dosage unit of a com 
position comprising the polymer of the formula: ' 

wherein a and c comprise ‘between about ten to about 
ninety percent by weight of the polymer and wherein the 
polymer has a molecular weight between about one thou 
sand and about eleven thousand, the composition contain 
ing that amount of polymer per dosage unit necessary'to 
induce softening of the fecal matter and thus to facilitate 
evacuation of the fecal matter. ' 

3. Claim 2 wherein the composition contains between 

10 

8 
about ten and about three hundred milligrams of the poly 
mer per dosage unit. 

-4. Claim 2 ‘wherein the composition contains between 
about ten and about three hundred milligrams of poly 
mer per dosage unit, wherein the polymer has a molec— 
ular weight of about seven thousand ?ve hundred and a 
melting point of about ?fty-one to ?fty-four degrees centi 
grade and wherein a and c comprise about eighty to 
ninety percent by. weight of_the polymer. 

5. Claim 2 wherein in addition the composition con 
tains a peristalsis stimulating laxative. 

6.. Claim 2 wherein the composition contains between 
. about ten and about three hundred milligrams of polymer 
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per dosage unit and in addition the composition contains 
a pharmaceutical carrier. 

7. Claim, 2 wherein in addition the composition con 
tains a pharmaceutical ‘carrier. 

v8. ‘A composition in dosage unit form for use as an 
orally ingested human fecal softener which comprises: 

(a) a polymer of the formula: 

wherein a and c comprise ‘between about ten to about 
ninety percent by weight of the polymer and wherein 
the polymer has a molecular weight between about 
one thousand and about eleven thousand; and 

(b) a peristalsis stimulating laxative, the composition 
containing that amount of polymer per dosage unit 
necessary to induce softening of the fecal matter and 
thus to facilitate evacuation of the fecal matter. 

9. Claim 8 wherein the peristalsis stimulating laxative 
is psyllium. 

10. Claim 8 wherein the peristalsis stimulative laxative 
is bile. 

‘1i1. Claim 8 wherein the composition contains between 
about ten and about three hundred milligrams of poly 
mer per dosage unit. . l 

12. Claim 8 wherein the composition contains between 
about ten and about three hundred milligrams of poly 
mer per ‘dosage unit, wherein the polymer has a molecular 
weight of about seven thousand ?ve hundred and a melt 
ing point of about ?fty-one to ?fty-four degrees centi 
grade and wherein a and c comprise about eighty to 
‘ninety percent byrweight of the polymer. 

v13. Claim 8 wherein in addition the composition con 
tains a pharmaceutical carrier. 
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