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This invention relates to substantially non-aqueous 
compositions substantially insoluble in water and capable 
of providing therapeutically useful concentrations of ace— 
tic acid for treating a variety of infections and potential 
ly infected wounds of epithelial and other tissues. 
Among the objects to the present invention are non 

aqueous compositions which provide a therapeutic con 
centration of aqueous acetic acid at the interface of topical 
application. 

Further objects include such compositions containing 
normally highly toxic or ‘caustic materials under control 
to produce therapeutically bene?cial materials. 

Still further objects and advantages of the present in 
vention will appear from the more detailed description set 
forth below, it being understood that such more detailed 
description is given by way of illustration and explana 
tion only, and not by way of limitation since various 
changes therein may be made by those skilled in the art 
without departing from the scope and spirit of the present 
invention. 

In accordance with the present invention, the necessary 
control of aqueous acetic acid concentration is obtained 
at the tissue interface by compositions for topical ap 
plication containing a substance capable of producing 
acetic acid in topically effective concentrations by reac 
tion at the aqueous interface where topical application is 
effected. The compositions are thus suitable for therapeu 
tic use where healing and epithelial growth is the desired 
objective. Methods of employing what are normally con 
sidered to be dangerous materials, known to be lethal to 
even healthy tissue, in a way that results in new and use 
ful therapeutic compositions is within the scope of the 
present invention. It has been found that substantially 
non-aqueous systems can be prepared containing substan 
tial quantities of, for instance, acetic anhydride. The ace 
tic anhydride is capable of dilfusing thru the mass and at 
the aqueous interface provides a source of aqueous acetic 
acid. In certain instances it has been found desirable to 
assist the solution of acetic anhydride (or other active 
ingredient) by ?rst dissolving the acetic anhydride in a 
solvent, e. g. a sweet oil (for instance, medicinal olive 
oil) and, then, compounding this base material with for 
example petrolatum to obtain a desired composition. A 
homogeneous, single phase, composition may thus be ob 
tained. The same general procedure may be employed 
using glacial acetic acid or other active component. 
The concentration of acetic acid at the'point of use 

is a function of the concentration of acetic ingredient 
(i. e., acetic anhydride, glacial acetic acid, or other ma 
terial) in the non-aqueous medium and it is proportional 
to the rate of diffusion thru the holding medium to the 
interface. The rate of dilution at the interface, rate of 
diffusion within the medium, and mechanical mixing ac 
tion of the body on the vehicle are also factors to be con 
sidered. 
An optimum system can be compounded wherein a 
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atent O " 

5 

10 

15 

25 

30 

35 

45 

55 

60 

65 

70 

2,788,308 
Patented Apr. 9, 1957 ice 
2 

may be contained in the non-aqueous mass and the dif 
fusion factors regulated to provide a desired rate of 
production of aqueous acetic acid for therapeutic pur 
poses. The di?usion rate may be controlled by the addi 
tion of selected agents that may, by their interreaction with 
the active ingredient, either, as desired, increase, or de 
crease, the diffusion rate and thereby in?uence the aqueous 
acetic acid concentration at the interface between the 
substantially non-aqueous medium and the tissue surface. 
The fundamental physical characteristics of the substan 
tially non-aqueous vehicle may also be selected or altered 
to provide a desired physical effect or a. bene?cial addi 
tional therapeutic action. 
The active component e. g. one capable of generating 

acetic acid as by hydrolysis and or dilution at the inter 
face of topical application, is desirably acetic anhydride 
or glacial acetic acid or mixtures thereof. These active 
agents will be utilized to illustrate the invention. But 
one may obtain the desired result of providing a therapeu 
tic level of acetic acid solution at an interface by utilizing 
molecular compositions capable of producing acetic acid 
by reaction at the aqueous interface. For instance, a 
complex acetate molecule such as cellulose triacetate may 
be hydrolyzed in the vicinity of the interface to produce 
acetic acid. As indicated previously, a molecule of acetic 
anhydride may react with a molecule of water to produce 
two molecules of acetic acid. The acetic acid produced 
would then be diluted by the body fluids to provide the 
desired suitable therapeutic concentration. Likewise, if 
glacial acetic acid is used as the active ingredient, it is 
diluted at the interface by body ?uids to form a therapeu 
tically useful concentration of aqueous acetic acid. Such 
active components capable of producing acetic acid of 
therapeutic utility are called herein pro-acetic components. 

Acetic anhydride and glacial acetic acid are preferred 
materials to be used in substantially non-aqueous mediums. 
Acetic acid in aqueous solution in the form of concen 
trated acetic acid solutions e. g. 90% acetic acid may be 
used provided they are dispersed or dissolved in a sub 
stantially non-aqueous medium so that :a therapeutically 
useful concentration -of acetic acid may‘ be produced at 
the tissue interface. As the amount of water increases 
in a substantially non-aqueous system, the physical stabil 
ity of the system generally decreases. Dispersing agents 
such as soaps, detergents, and the like may be added to 
aid in dispersing an aqueous material through a substan 
tially non-aqueous medium. Also, if a substance such as 
lanolin is part of the composition, more water in admix 
ture with the acid can be tolerated. But as indicated 
above, the preferred embodiment of the invention mini 
mizes the amount of water present in the substantially non 
aqueous composition containing a pro-acetic component. 
The pro-acetic component is used in a substantially 

non-aqueous topical medium, e. g. a medium suitable 
for topical application as to the human epithelium. Such 
medium serves to control the rate of delivery of the active 
component to the aqueous interface. The media should 
serve as a reservoir for the pro-acetic component and per 
mit its slow diffusion to the aqueous interface. For 
instance, various grades of petrolatum may be employed. 
If one desires a ?uid or semi-?uid mass, a relatively low 
viscosity, oily, material may be used, whereas, if a more 
solid mass is desired, a highly viscous medium may be 
employed. Petrolatum is used to describe a re?ned pe 
troleum material having the general formula CnH2n-l-2. 
These materials have melting points in the range of 38 
to 54° C. and they are sometimes called paraffin “jellies.” 
Speci?c fractions may be more suitable for a desired ap 
plication than others. For instance, if a less ?uid com 
position is desired, a higher melting petrolatum is used. 
Substantially anhydrous lanolin may also be used ‘in 



for ‘pro-acetic components. 

compounding materials'of the kind here described. Lan 
olin has the property of promoting interreaction with 
an aqueous phase. 

Thus, it is not meant to limit the main vehicle ma 
terial to petrolatum types or to be limited in the ways of 
incorporating aqueous acetic acid producing materials 
in the substantially non-aqueous medium. Glyceride 
oils have been used particularly olive, corn and peanut. 
Of these, medicinal olive oil has been most extensively 
used because of its purity and known quality. The veg 
etable oils are theglycerides of palmitic, stearic, oleic, 
arachidic, hypogalic, lignoceric, linolic, and the like and 
these areparticularly suited for use desirably with other 
substantiallyv anhydrous Oils to hold acetic anhydride to 
form compositions which are therapeutically useful. Tal 
low is also available ‘in ‘many degrees of‘ re?nement and 
such materials can be used advantageously. Tallow has 
an ability toxhold: substantial quantities of .both' acetic an~ 
hydride‘ and glacialacetic ‘acid ‘in apparentsolution ‘and 
permits slow diifusion of. the pro-acetic component to an 
‘aqueousinterface where therapeutically useful concen 
trationsof acetic acid are formed. 

The polyethylene glycols e. g. “Carbowaxes,” and such 
other non-aqueous materials, therapeutically suitable, 
may be used, as components of the substantially water 
insoluble composition. The term “Carbowax” is used to 
.describe compounds of the dihydroxy-ether typehaving 
the, general formula HOCH2(CH2OCH)7LCH2OH. They 
vary in degree of solidness and hygroscopicity. ‘Indi 
vidual commercially available compounds identi?ed in 
terms of molecular weight and melting point ranges in 
clude: 

IVI. W. M. P., °C. 

950-1. 050 35-40 
500-600 35-40 

1, 300-1, 600 40—50 
3, 000-3,‘ 700 50-55 

If one desires a relatively higher melting point com 
position, the higher molecular weight compositions are 
employed. With respect to glycol type solvent aids the 
following considerations may be noted. The term gly 
col includes dihydroxy compounds. They may be of 
the usual glycol type CHZOH(CH2)7LCH2OH where n 
is 0, 1, 2, etc. These various materials are not always 
equivalents one for the other in View of differences in 
properties obtained as for example with different pro 
acetic components. Thus, glacial acetic acid can be ' 
contained in glycol containing compositions without re 
action. Acetic anhydride, on the other hand, tends to 
react with glycol and similar types to form esters. This 
tendency increases with temperature, concentration and is 
in?uenced by certain catalysts. Propylene glycol may 
be used as a solvent aid in acetic anhydride and/or 
glacial acetic—petrolatum—propylene glycol composi 
tions without apparent reaction to form esters. Both 
.acetic anhydride and glacial acetic acid are unreactive 
towards the petrolatum type media. Esters, if formed, 
can be present as a source of acetic acid by hydrolysis 
at the interface. Other glycols and their esters such as 
acetic esters which have a solvent action on pro~acetic 
compounds and are substantially water insoluble also 
may be used in compositions of thisinvention as vehicles 

Propylene \glycol diace 
tate maybe used as a cooperative solvent agent in sub 
stantially water insoluble compositions and also it may, 
on slow, partial, hydrolysis, at the aqueous interface, 
.serve as a pro-acetic component. 

Materials may be used to influence the physical na 
ture of the resultant masses and to improve utility for 
particular purposes. The only requirement of the non 
agueo'us base composition is that it be substantially wa 
fter insoluble and capable of holding a supply of the acetic 
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4 
acid producing agent and permit diitusion of this agent 
to the interface where an aqueous acetic acid solution 
of the proper concentration can be formed by reaction 
and/or dilution. 
The non-aqueous topical medium may desirably be 

a solvent tor the pro-acetic component or a more active 
topically suitable solvent, desirably liquid, may be used 
as illustrated above to enhance solution of the pro 
acetic component in the topical medium. The ultimate 
composition employed may be of any desired consistency 
as liquid, unctuous, solid, etc. and the application may 
also be made in aerosol types of compositions and other 
compositions for application in body cavities by vapor 
or spray transfer or" active ingredients to the tissue sur~ 
face. Various mediums and adjuvants may be mixed to 
adjust the properties of the composition. One or more 
of the pro-acetic components may be utilized with any 
combination of mediums so that two or more of any 
of the :sp'eci?c lcompon‘ents'set forth may be'mixed to 
produce a variety of physicalf'properties-PasYdesired. 
The ranges .of proportions of ‘components even of the 

pro-aceticrcomponent depend'on the‘ nature of vthe com 
position, the solvent and other components, their ratios, 
and the conditions under which the composition is used. 
Various considerations bearing onthe question of. pro 
portions are givenlbelow. One of themprincipallobjects 
of the present invention is the employment of what-are 
normally. considered lethal:materials, for. therapeutic pur 
poses. In our copending application, Serial No. 164,028, 
now U. S. Patent No. 2,726,982, ?led May 24, 1950, 
entitled Hydrous Gels, under the conditions there set 
forth, an upper limit of approximately 4% aqueous acetic 
acid is claimed to be the maximum that can be tolerated 
in contact with a wound to inhibit bacterial growth while 
still permitting epithelial growth. Compositions contain 
ing 10% acetic anhydride in a petrolatum, parawax, olive 
.oil composition have been successfully employed. -If 
the composition contains su?‘icient diffusion inhibiting 
material, such as parawax, the rate of deliverance of 
pro-acetic component can be controlled to obtain a de~ 
sired therapeutic concentration of aqueous acetic acid at 
the tissue interface while still permitting the use of a 
relatively high concentration of pro-acetic component in 
the substantially non-aqueous phase. Even 20% may 
not be unreasonable in a relatively slow diffusing system. 
One such highly concentrated composition, was‘ made by 
blending 30 grams of “Esso” parawax, 30 grams of yellow 
petrolatum, 48 grams of olive oil, and 12 grams of acetic 
anhydride. The olive oil and petrolatum were melted 
together and the acetic anhydride added thereto with 
ef?cient stirring. This was then blended with the melted 
parawax and the resulting mass allowed to cool. In 
use, this relatively solid composition was melted and used 
to impregnate gauze bandage in which form it handles 
nicely. 
The oil, wax, etc., proportions arev not ‘critical but the 

_kind or kinds and amounts may be adjusted to obtain'a 
idesired physical‘e?ect and/or'action. ‘The'compositions 
iasillustrated‘have established utility‘but are'in'no way 
"limiting. ’ ' ' 

The ‘following examples will illustrate the invention, 
parts being by weight unless‘ otherwise indicated. 

I 

15 0.1 ‘parts "acetic anhydride 
290.8 parts‘ medicinal olive ‘oil 
2,265.0 parts petrolatum (“Vaseline”) 
‘Any method of compounding the components may be 

used. The following is exemplary. The acetic anhydride 
is first dissolved .in theolive oil and this solution added 
with stirring to the meltedpetrolatum. A homogeneous 
preparation of good consistency results. This has been 
usedv in various ways, generally, with. gauzeas is done 
with ordinary “Vaseline” or petrolatum. 
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II 

Preparations showing variation in the physical charac 
teristics of the composition, insofar as diffusion rate of 
active ingredient may be illustrated by the following 
examples. 
A reference and constant base stock solution (R) con 

taining "Pompeian” medicinal olive oil and acetic an 
hydride was prepared by dissolving acetic anhydride in 
olive oil in the ratio of 51 grams to 291 grams respective 
ly. This gives a convenient base solution to use contain 
ing 14.9% acetic anhydride. 
A series of base vehicles was prepared by blending yel 

low medicinal “petrolatum,” in the melted state, with 
parawax. 

Percent Percent 
Petrolatum “Esso” 

parawnx 

A ......................................... -_ 100 0 
B- 95 5 
C _________________________________________ _. 90 10 
D. 85 15 

Base compositions A, B, C, and D are progressively 
less mobile and when used as part of the non-aqueous 
carrier for active ingredient, offer progressively greater 
resistance to diffusion and thus this permits one to exer 
cise a degree of control of rate of deliverance of active 
ingredient to the aqueous interface. 
Four compositions were prepared using base stock A 

(pure yellow petrolatum). 

Percent 
grams A grams R acetic an 

hydride 
net 

100 3. 45 0. 50 
100 7. 14 1. 00 
100 15. 20 2.00 
100 36. 40 4. (J0 

Likewise, four compositions were prepared using base 
stock B (95% petrolatum and 5% “Esso” parawax). 

Percent 
grams B grams R acetic an 

hydride 
net 

100 3. 45 0. 50 
100 7.14 1. O0 
100 15. 20 2. 00 
100 36. 40 4. O0 

In the same way preparations have been made with 
base stocks C and D. 

Also, selected preparations have been made wherein 
glacial acetic acid was substituted for acetic anhydride 
in the preparation of an active ingredient containing base 
solution. 

III 

Lanolin containing compositions are illustrated by the 
following consisting of a blend of petrolatum (85 grams), 
anhydrous lanolin (15 grams), and 3.5 grams of the olive 
oil base stock containing 14.9% acetic anhydride. The 
resulting composition contained 0.50% acetic anhydride 
and has a desirable physical nature for therapeutic use. 

IV 

Peanut oil may be used in place of medicinal olive oil 
in the compositions given above with encouraging re~ 
sults as a primary solvent for acetic anhydride. 

Compositions consisting solely of an oil such as olive 
oil and acetic anhydride have been used with demon 
strated utility. Five percent acetic anhydride in olive oil 
has been used to treat scalp infections. The pro-acetic 
component diffuses out of the oil and slowly hydrolyzes 
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6 
to form aqueous acetic acid. Compositions can vary 
widely and perfumes and other agents commonly used 
in such mixtures may be included. Spefi?c examples are: 

V 

To 95 grams olive oil add 5 grams acetic anhydride 
and affect solution by effective agitation. 

VI 

To 50 grams olive oil add 5 grams acetic anhydride 
and affect solution. To this add 45 grams of liquid 
petroleum jelly normally liquid at room temperature. 

This type of composition by its anti-bacterial action 
may also be used to improve the function of scalp cos 
metics by addition thereto. The other glyceride oils 
may be used in such compositions in lieu of olive oil. 
The “Carbowax” type compounds are particularly 

suited to be a part of a substantially non-aqueous sub 
stantially water insoluble medium carrying the pro-ace 
tic component. Carbowax compounds are unctuous 
wax-like solids having excellent physical and physical 
chemical characteristics for the purpose here described. 
The following compositions illustrate methods of using 

Carbowaxes: 

VII 

10 grams of “Esso” parawax and 80 grams of Carbo 
wax 1540 were melted together and thoroughly mixed. 
To this blend was added 5 grams of glacial acetic acid 
and on cooling a composition of this invention is ob 
tained. The parawax tends to make the composition 
less fluid at body temperature and also slows down the 
rate of diffusion of pro-acetic component to the aqueous 
interface. 
As a second example of Carbowax containing compo 

sitions, the following is cited: 
VIII 

10 grams olive oil or other glyceride oil and 80 grams 
of Carbowax 4000 were melted together and 10 grams 
of glacial acetic acid added with stirring. The mass on 
cooling provides therapeutic concentrations of aqueous 
acetic acid at an aqueous interface by the slow diffusion 
of the pro-acetic component to the point of use. 

Substantially non-aqueous compositions substantially 
insoluble in water carrying a pro-acetic component can 
be formed into a ?ne mist and as such can be used to 
disinfect air and thereby control air borne infectious 
agents. This discovery makes it possible to use compo 
sitions of this invention for a variety of purposes. 

In animal husbandry one oftenv seeks to control the 
spread of infection from one animal to another. Dis 
infection of the air in the con?ning area is possible by 
?ne spray application. Also, breathing the pro-acetic 
spray may tend to assist recovery of the animal. A spray 
suited to disinfect ?ocks con?ned in close quarters may 
for example be made using peanut oil for carrying the 
pro-acetic component as follows: . 

IX 

95 parts of peanut oil and 5 parts of glacial acetic acid 
were blended and used directly. 

Pine oil and other “perfumants” may be used to dis 
guise the odor and possibly improve over-all utility. ‘For 
instance: 

90 parts peanut oil, 5 parts pine oil, and 5 parts glacial 
acetic acid were mixed to form a spray which is highly 
effective as an air disinfecting agent. 

Similar compositions may be made using ‘a pro-acetic 
component with any of the usual vehicles employed in 
?ne spray applied type compositions particularly those 
which are inert to the particular pro-acetic component 
employed. Poppy seed and other vegetable oils may be 
used as a vehicle for the proacetic component. Glycols 



. hours. 

.may be added as adjuvants for speci?c effects and/‘or 
‘solventing action. _ 

,“Compositions of the type described are‘ particularly 
effective against gram negative bacillae, pyocaneus, 
proteus, and E. coli. Hemolytic Streptococcus and 
Staphylococcus aurcus are other typical organisms con 
trolled by compositions of this invention. Both skin and 
mucosa lesions have been treated by these preparations. 
Infected infantile eczema with severe multiple ulceration 
have been cleared and epithelialized with this material. 
Foul infected severe ‘second degree burns have been 
cleared - and healed rapidly with these compositions. 
Severe trauma to extremities with avulsion of the skin re 
mained free of infection and have healed with this ma 
terial. Thisimaterial has been usedas a packing in the 
maxillary sinus for 5 days without inhibiting epithelial 
vgrowth and remainingfree of the foul odor usually re 
sulting when-inert materials‘ are used. it has also been 
.usedin many'noses as a packing ‘for nose bleed and- as a 
.splint to hold nasal fracture in place, without‘ becoming 
infected. Thismaterial has been ‘used in an infected 
carcinomatous ulcer of the trachea where it kept it free 
ofodor and exudate until healed by radiation. In no 
situation was there any evidence of allergy or other tissue 
intolerance. . . 

The et?cacy of compositions described against speci?c 
organismshas been demonstrated by speci?c culture tests. 
A series .of experiments were carried out to demon 

Tstratetheeifectiveness of compounds described to inhibit _ 
bacterial growth. The pro-acetic component diffuses ‘out 
of the substantially non aqueous composition to form 
therapeutically useful concentrations of acetic acid. 
A mixture of yellow petrolatum with olive oil was 

used as a control and results compared with an identical 
mixture containing 2% added acetic ranhydride as the 
pro-acetic component. Filter paper discs were. impreg 
nated with ‘one cc. each of the control blank and the 
pro-acetic containing composition. These impregnated 
discs were applied to the surface of heavily streaked 
cultures of several organisms and incubated for 48 

Examination of the cultures clearly showed a 
ring of clear media around the disc containing the pro 
.acetic component. The control composition impregnated 
discs show heavy growth of organisms up to and even 
under the disc itself. 

The followinglseriesiof experiments are presented to 
demonstrate the facts in regard to the actual diffusion of 
a pro-acetic component through a substantiallyVnon-aque 
ous medium tov produce-aqueous acetic acid at the aque 
ous interface: 
Compositions of this invention'are capable of providing 

therapeuticconcentrations of acetic acid at an aqueous 
interface bywslow diffusion of the pro-acetic component 
through the substantially non aqueous medium to said 
interface. Performance in actual therapeutic use and 
visual evidence asshown by rings of inhibition on culture 
.platesdemonstrate this-action. However, to further es 
tablish the facts a series- of diffusion experiments ‘whereby 
the production of acetic acid at the interface was meas 
ured as a function of time by the movement of a pH 
front through a-column of a 2% C. M. C.1 gel contain 
ing chlorphenol red as an indicator. Chlorphenol red 
changes color between 5.8 and l'5.2'pH. A ‘second set 
‘of identical experiments-‘were carried out using bromthy 
mol blue which changes at ‘a pH of 6.0. 

10 cc. portions of the C.- M. C. gel containing an in 
dicator were placed in 10 mm. tubes and 5 cc. of pro 
acetic (2% acetic anhydride) containing substantially 
non aqueous composition placed on top. The tubes were 
maintained at 70° F. and the pH front observed as a 

1 Carb‘oxyinethylcellulose. 

10 

solvent-vehicle is petrolaturn. 

function of time. Two types of petrolatum were used 
and the experiments run in quadruplicate. For con 
venience, the information is‘ tabulated. 

Penetration mm. 5.2 Penetration-mm.-6.0 
pH front; pH fr'o'nt 

Time, . .,~ .. 'Time, _ ..... ._. -1..-” r . 

hrs. ‘ hrs. : _ _ White Pe- Yellow Pe- ‘White Pe- Yellow‘ Pe 
trolatum trolatnm trola'tum trolaturn 

0 
(I 
2. 

The-above data, ‘when plotted indicate that the 6.0 
pH front moved 40 mm. in 50 hours and the 5.2 pH 
front moved 26 mm. in 50 hours. The relative slopesrof 
the curves between 10 and 50 hours indicate ‘that the 
6.0 pH front moves 1.57 times faster than the 5.2 pH 
front. These data prove beyond reasonable doubt that 
the pro-acetic componentlmoved out~of the substantially 
non-aqueous medium- and .di?used. through anl‘? adjacent 
aqueous medium. Likewise when such substantiallynon 
aqueous compositions containing a pro-acetic agent-tare 
used for therapeutic purposes, a useful concentration of 
acetic acid is produced at the interface. >Within .ex 
perimental error, there was no difference in the rate of 
diffusion caused by substituting yellow petrolatum for-the 
more highly re?ned white variety. For some applications 
the yellow is preferred in that it has more “?bre” and 
is less ?uid at body temperature. 
Having thus set forth our invention, we claim: 
1. A substantially anhydrous topical composition for 

the promotion of. epithelialization by the control of anti 
a bacterial action consisting of an acetic component selected 
from the group consisting of glacial acetic acid and acetic 
anhydride in a non-aqueous solvent-vehicle selected from 
the group consisting of glyceride oils, propylene glycols, 
polyethylene glycols, and petrolatum, and mixtures there 
of, the acetic component being present in proportions from 
0.5% to 20% by weight, so as to produce therapeutic 
action at tissue interface. 

2. The topical composition of claim 1 
acetic component is glacial acetic acid. 

3. The topical composition of claim 1 
acetic component is acetic anhydride. 

4. The topical composition of claim 1 
solvent-vehicle is a glyceride oil. 

5. The topical composition of claim 1 
solvent-vehicle is a propylene glycol. 

6. The topical composition of claim 1 
solvent-vehicle is a polyethylene glycol. 

7. The topical composition of claim .1 
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