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‘ This invention relates to pharmaceutical prod 
nets, and more particularly to medicinal agents 
in the nature of irritants adapted for introduc 
tion,‘ as‘by‘injection, into various regions of the 

5 ‘ human body for the purpose, of correcting struc 
tural abnormalities through the production of 
changes in the tissues involved or in contiguous 
tissues.‘ ‘ . ‘ ‘_ ‘ ‘ 7 ‘ 

Pharmaceutical preparations of this general 
m ‘character have been known and used for some 

time past in the treatment of various physical 
defects. For example, they have been injected 
into, and into the neighborhood of, hernial de 

, fects for the purpose of closing ‘the defects and 
15 strengthening contiguous structures by produc 

ing ,or'stimulatin‘g proliferation of connective 
and/or _?broustissue. Such injections'set up a 
mild tissue irritation in the margins of the ring 
or canal through which the hernia‘protrudes and 
thus‘cause these tissues‘to throw out young ?~ 

‘20 brous tissue'cells or fibroblasts which mature 
intovtough adult ?brous tissue and ultimately 
close or obliterate the ring or canaLthereby pro; 
hibiting the “protrusion of the hernia. ‘These 

‘ medicinal agents are also commonly used for the 
‘obliteration of varicose veins'by injecting them 
into the lumen. of the veins‘ and thereby pro 
ducing an in?ammatory reaction resulting in 
occlusion of the vessel lumen, for the obliteration 
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3 vascular structures thereof, and for the shrink 
age or obliteration of cavities such as hydrocele 
sacs, bursae, and various types of cysts, as ‘well 
as soft tissue sinuses. ' 

35 ‘Among the different agents which have been 
used for these purposes are phenol, alcohol, zinc 

‘ sulphate, glucose, strong sodium ,chloride “solu 
tion,-‘tannic acid and extracts containing ‘tan 
nins, urea, quinine, irritating resins and extracts 

40 containing them, and irritating mineral‘acids. 
Probably the most innocuous agents have been 

, the salts or soaps oi' the fatty acids of various 
well known oils, particularly cod liver oil and 

‘ castor 011. However, all of the substances hereto 
45‘ fore studied possess the common serious disadf 

vantage that the reparative or proliferative proc 
ess- brought about by their injection is secondary 
to. an ,exudative reaction which is sometimes ac 
companied by necrosis and even abscess forma 

“ 50 tion. 7 These agents ‘first exert upon the tissue 
injected a severe‘ irritating action which causes 
the tissue to throw out a serous exudate or an 
accumulationof serum containing a large num 
ber of polymorphonuclear cells, and repair comes 

‘5 only as a secondary reaction‘ to the initial tissue 

of hemorrhoids and naevi by‘ sclerosis of the‘ 

(o1. ISL-G5) 
destruction. Another disadvantage of the prepa 
rations previously known resides in the fact that 
these agents are in general harmful if introduced 
into the blood stream, a result which is not un 
likely to occur accidentally during their use. For 5 
example, it is known that certain of these agents, 
‘particularly the soaps vmade‘from castor oil and 
cod liver oil, are hemolytic in character and that 
their introduction into the circulation is there 
fore undesirable. It is also known that the acids 10 
of castor oil are pharmacologically active and 
that their ‘eifects may be deleterious should they 
ilnd‘their way into the general circulation. Still ‘ 

‘ another disadvantage of the‘h‘ernlal solutions 
previously used is that serious complications may 15 
result from their injection into the ‘peritoneal 
cavity or into the hernial sac. ‘ ' _ _ 

It is‘ therefore one of the ‘objects of the pres- ‘ 
ent invention to provide a novel pharmaceutical . 
preparation particularly adapted for use in the 20 
injection treatment of structural abnormalities 7 

‘ of the human body-which is both highly effective 
in its intended action and‘ also free of the dis-k ‘ 

advantages of the various agents hitherto known and used forsimilar purposes. ‘ 215 

Another object is'to provide a pharmaceutical 
product of novel composition which may be safe- " 
1y injected into the human body without; danger I 
of harmful reaction and which will‘ serve in ‘a 
remarkably effective‘ manner as a‘ means of 30 
stimulating the ‘repair of body abnormalities of 
the types previously mentioned. ' o ' 

A further object is to provide a medicinal agent 
of new and unusual character which is especially 
well adapted for use in the injection'treatment 35 
of hernia. - l ,, a 

‘ Still another object is to provide a new product 
of th‘e‘character described which may beeasily 
and economically prepared from readily‘ obtain 
able materials. ' l ‘ ‘ 

‘ These and otherobjects will appear more fully 
upon a consideration of‘ the character, advan 
tages and uses of the preferred form of the, in-v 
vention hereinafter ‘described. ‘ ‘ 

It has been discovered that a pharmaceutical‘ 45 
product of the character sought, possessing un 
usually -‘desirable features and free from the vari 
ous disadvantages of the preparations previously‘ 
known andused for similar purposes, can be 
produced from the oil of various‘ seeds of the ,50‘ 
Plantago family, especially the blond psyllium 
seeds known as Plantago ovata or Plantago 
ispaghula. By setting free the fatty acids of this 
oil, purifying them, and then causing them to 
combine with an ‘inorganic or organic basic 65 
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ingredient to form salts or soaps of the acid and 
the basic ingredient, a product is obtained which, 
as has been thoroughly demonstrated by clinical 
tests, is particularly well adapted for the repair 
of those abnormalities of the human body which 
are treated by injecting into the body medicinal 
agents in the nature of irritants which serve as 
proliferative stimulants for connective and ? 
brous tissue, or as obliterative and sclerosing 
agents for vascular tissue. Although the exact 
chemical composition of this new productcannot 
be stated with certainty, it has been determined 
that its effectiveness as a pharmaceutical agent 
for the injection treatment of these various phys 
ical conditions is due to the presence therein of 
the salts or soaps oi’ the fatty acids of the oil 
derived from psyllium seeds. 
In preparing this product, the oil is preferably 

obtained from the psyllium seeds by grinding and 
milling and then extracting the oil with suitable 
fat solvents in any desired manner. The oil may 
also be obtained from parts of vthe milled seeds 
such as the hulls which are an article of com 
merce. After clari?cation the oil is saponi?cd 
with an alcoholic alkali in the customary manner 
to produce salts of the fatty acids of the oil. 
These salts are then acidi?ed, as with hydro 
chloric acid. Upon acidi?cation the fatty acids 
are liberated in the form of an oily layer and, 
being insoluble in water, may be readily collected 
and puri?ed by, washing with water. The puri?ed 
fatty acids are next converted to water soluble 
salts or soaps by combination with an inorganic 

as sodium, potassium, or 
ammonium hydroxides, or with an organic basic 
ingredient such as triethanolamine or methyl 
amine. The salts may be treated with organic sol 
vents to further remove impurities. The result 
ant puri?ed salts or‘ soaps are preferably prepared 
for commercial use in the form of aqueous solu 
tions which may, if desired, also include a small 
amount of some antiseptic or anaesthetic, such as 
benzyl alcohol. The ?nal solution is usually ?l 
tered with animal charcoal before being bottled. 
Although it will be recognized by those skilled 

in the art that the speci?c steps in the prepara 
tion of the product of the present invention may 
be varied in certain respects, the following pro 
cedure has been found preferable in thepractice 
of the invention. 1200 grams of psyllium seed oil 
are placed in suspension in 2750 cc. of ethyl alco 
hol and the mixture is heated in a water bath 
until the internal temperature is about 50° C. 
During this operation, it is probable that some of 
the oil is dissolved. The psyllium seed oil used 
may be obtained in any suitable manner, as by 
extraction with fat solvents from milled psyllium 
seed'hulls as previously mentioned. 325 cc. of a 
cold 50% solution (by weight) of sodium hydrox 
ide are then poured slowly into the heated oil and 
alcohol while the same is stirred. The resulting 
mixture is ‘permitted to stand with occasional 
shaking for approximately ?fteen minutes, at the 
end of which time distilled water is added‘ until 
the‘totab volume equals 6 liters. The soap solu 
tion thus produced is then poured into a solution 
of 2000 cc. of distilled water and 
centrated hydrochloric acid, accompanied by vig 
orous stirring. As a result of the acidi?cation, the 
fatty acids which are insoluble in water rise to 
the surface and maybe readily siphoned off from 
the aqueous layer. The fatty acids are then 
washed with 5 liters of hot distilled water, sepa 
rated from the washing water, and ?ltered to re 
move impurities. 

600 cc. of con-' 
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700 grams of the fatty acids thus obtained and 
300 grams of benzyl alcohol are then placed in 
suspension in 13,000 cc. of distilled water, after 
which a 10% solution (by weight) of sodium hy 
droxide is added slowly, accompanied by stirring, 
until the pH of the resulting solution is 8.3 as de 
termined with phenolphthalein as indicator. The 
solution thus produced is then diluted with dis 
tilled water to a volume of 15,000 cc. and ?nally 
?ltered with animal charcoal to remove any re 
maining impurities. This ?nal solution, which 
may be characterized as an approximately 5% 
aqueous solution of the sodium salts of the fatty 
acids of an oil of the type obtained from psyl 
lium seeds, is then bottled in sterile containers or 
otherwise suitably prepared for marketing. 
There is thus provided by the present invention 

a novel pharmaceutical product which is partic 
ularly well adapted for the treatment of various 
abnormalities of the human body. This product 
is different from and superior to those hitherto 
known and used for similar purposes in that it 
can be injected intravenously in massive doses 
without harm, as contrasted with the dangers at 
tending intravenous injection of caustic or es 
charotic agents, tannins, resins, or metallic salts 
such as zinc sulphate. Consequently, accidental 
escape from the site of injection into the general 
circulation of the body cannot cause serious in 
Jury as often results when these other agents are 
used. It has also been found that the product 
of the present invention is less prone to cause 
hemolysis than are salts prepared from the acids 
of other oils such as castor oil or cod liver oil, and 
hence is less likely to cause harm should some 
of the injected solution ?nd its way into the 
blood stream. Another of the more important 
distinctions between the present product and 
those of the prior art resides in the fact that me 
iection into the body of a solution containing salts 
of the fatty acids of psyllium seed oil produces a 
primary proliferation and rapid maturation of 
connective tissue, whereas the injection of previ 
ously known agents produces ?rst an exudative 
reaction accompanied by tissue necrosis, the pro 
liferation of tissue coming only as a secondary 
reaction to the primary destruction caused by the 
injected agent. Clinical tests of this new product 
on human beings have proven that it is highly 
effective in its action, that it can be freely used 
without serious ill effects, and that its use causes 
little or no pain to the patient. These and other 
advantages including the fact that it can be 
readily prepared in a simple and economical 
manner, are indicative of the novelty, usefulness 
and superiority of the product herein disclosed. 
Although only one specific embodiment of the 

product of the present invention has been de 
scribed in detail, together with a preferred meth 
od of preparing that product; it will be under 
stood that the invention is not limited to either 
a product of the precise composition or the meth 
0d ,of preparation described, but is capable of 
variation in a number of respects. For example, 
although it has been found preferable to utilize 
as the starting‘material the oil extracted from 
blond psyllium seeds, the oils obtained from vari 
ous other seeds of the Plantago family may also 
be used. It is also contemplated that an'oil pos 
sessing the same characteristics as psyllium seed 
oil may be produced synthetically or arti?cially 
and used instead of the natural oil. Further 
more, while in its preferred form the present 
product comprises an approximately 5% aqueous 
sohrtion'of: the sodium salts of the fatty acids of 
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psyllium seed oil containing a small amount of 
benzyl alcohol as an anaesthetic, it will be ob 
vious to those skilled in the art that other salts 
or soaps of the acids may be used, that the benzyl 
alcohol may be either omitted or replaced by 
other anaesthetics or antiseptics, and that the 
concentration of the solution may be varied as 
desired within those limits which are satisfac 
tory to the medical profession. Moreover, the 
disclosed method by‘which the product of the 
present invention may be made, which is the 
subject matter of application Serial No. 76,701, 
?led April 27, 1936, is not to be considered as the 
only method by which the product can be ob 
tained or as limitative of the scope of the inven 
tion represented by the product. Reference is 
therefore to be had to the appended claims for a 
de?nition of the limits of the invention. 
What is claimed is: ‘ 
l. A pharmaceutical product adapted for in 

jeetion into the human body for the treatment 
of hernial and other physical defects comprising 
salts of the fatty acids obtained from psyllium 
seed oil. 

2. A pharmaceutical product adapted for in 
jection into the human body for the treatment 
of hernial and other physical defects comprising 
the sodium salts of the fatty acids obtained from 
psyllium seed oil. 

3. A pharmaceutical product adapted for in 
jection into the human body for the treatment 
of hernial and other physical defects comprising 
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a solution of the soaps of the fatty acids ob 
tained from psyllium seed oil. 

4. A pharmaceutical product adapted for in 
jection into the human body for the treatment 
of hernial and other physical defects comprising 
salts of the fatty acids obtained from psyllium 
seed oil, and an anaesthetic. 

5. A pharmaceutical product adapted for in 
jection into the human body for the treatment of 
hernial and other physical defects comprising a 
solution of the soaps of the fatty acids obtained 
from psyllium seed oil and including a small 
amount of benzyl alcohol. 

6. A pharmaceutical product adapted for in 
jection into the human body for the treatment 
of hernial and other physical defects comprising 
an approximately 5% aqueous solution of the 
sodium salts of the fatty acids obtained from 
psyllium seed oil. 

7. A pharmaceutical product adapted for in 
jection into the human body for the treatment 
of hernial and other physical defects comprising 
an approximately 5% aqueous solution of the 
sodium salts of the fatty acids obtained from 
psyllium seed oil and including about 2% of hen 
zyl alcohol. 

8. A proliferative stimulant for connective and 
?brous tissue containing saponi?ed psyllium seed 
oil. 

9. A medicinal agent for use in the injection 
treatment of hernia comprising an aqueous solu 
tion of saponi?ed psyllium seed oil. 

PHILIP A. KOBER. 
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