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DERMATOLOGICAL COMPOSITIONS 

CROSS REFERENCE TO RELATED APPLICATION 

This application is a continuation-in—part of copend 
ing application Ser. No. 241,404, ?led Apr. 5, 1972, 
now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to compositions for topical ap 
plication to animal (this term as used herein includes 
both humans and lower animals tissue, said composi 
tions providing enhanced penetration of various phar 
macologically active substances into or through such 
tissue. 
The epidermal barrier to percutaneous absorption, 

i.e., the stratum corneum, is a nearly impermeable het 
erogeneous animal tissue of which keratin is a major 
component. This tissue is found in animal skin and mu 
cosal tissue such as tongue, gingiva, esophagus, and va 
gina. A wide variety of pharmacologically active sub 
stances are desirably applied topically to this epithelial 
tissue for an essentially local effect achieved upon pen 
etration into or through the stratum corneum. For ex 
ample, compositions used in the treatment of a variety 
of dermatoses, including acne vulgaris. tinea ver 
gicolor, acne rosacea and other skin maladies associ 
ated with hyperplasia of the infected sebaceous gland, 
are desirably treated by topical medications. Likewise, 
eczema and eczema-like skin disorders caused by ex 
cessive cell proliferation are treated by topical applica 
tion of ointments and salves. Localized inflammation 
which often accompanies arthritis and bursitis is 
treated by topical medications, as is common muscular 
“strain” caused by overexertion. Topical anesthetics 
are widely used in medicine and dentistry. The cos 
metic efficacy of a variety of agents such as antiperspi 
rants, rubifacients and emollients depends on the abil 
ity of the cosmetic agents to penetrate the epidermal 
barrier. Accordingly, it is seen that any means whereby 
the penetration of pharmacologically active agents 
through skin can be enhanced is of substantial interest. 

It is known that various surface-active compounds 
improve the activity of pharmacologically active sub 
stances, apparently by enhancing the penetration of 
same through skin. Pat. example, U.S. Pat. No. 
3,326,768 discloses that the presence of a phosphine 
oxide surfactant in antiperspirant compositions con 
taining anticholinergic compounds appears to increase 
activity by providing more efficient absorption of the 
active agents at the site of application. U.S. Pat. No. 
3,527,864 discloses the use of alkyl sulfoxides to en 
hance the penetration of a variety of pharmacologically 
active agents through skin. The co-pending application 
of Warren 1. Lyness and James Scala entitled “Compo 
sitions for Topical Application to Animal Tissue and 
Method of Enhancing Penetration Thereby”, Ser. No. 
230,040, filed Feb. 28, 1972, now abandoned, relates 
to the use of phosphine oxides to enhance the penetra 
tion of a variety of agents through skin. 
Many surface-active compounds enhance the perme 

ability of skin by actually damaging the barrier tissue. 
Indeed, the degree of penetration enhancement ap 
pears in some cases to be proportional to the extent of 
tissue damage. Certain organic solvents serve to en 
hance penetration of substances through the epidermal 
barrier. For example, dimethyl sulfoxide (DMSO) and 
homologous low molecular weight sulfoxides, when 
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2 
used in solvent concentrations, e.g., 50% or more, will 
enhance penetration of various substances; see U.S. 
Pat. No. 3,55 l ,554. However, such compounds are sys 
temically distributed in a very short time and can cause 
undesirable symptoms at these higher concentrations. 
While the foregoing higher sulfoxides and phosphine 

oxides are suitable for enhancing skin penetration, im 
proved compositions providing a greater degree of pen 
etration and improved clinical efficacy are desirable. It 
is, therefore, an object of this invention to provide im 
proved compositions for topical application to animal 
tissue and an improved method for enhancing the pene 
tration of pharmacologically active substances through 
such tissue. It is a further object to provide a method 
of enhancing the penetration of pharmacologically ac 
tive substances into or through animal tissue, especially 
skin, without damaging said tissue or causing adverse 
systemic effects. These and other objects are obtained 
herein as will be seen from the following disclosure. 

SUMMARY OF THE lNVENTION 

The present invention encompasses compositions 
adapted to topical application to animal tissue, said 
compositions providing enhanced penetration of all 
manner of pharmacologically active agents through 
said tissue. The tissue penetration enhancing composi 
tions of this invention comprise: ( l ) at least about 0.1% 
by weight of a sugar ester of the type hereinafter dis 
closed; and (2) at least about 0.1% by weight of a com 
pound selected from the group consisting of alkyl sulf 
oxides of the formula R1S(O)R2 wherein R1 is a straight 
chain or branched chain alkyl, alkenyl, substituted al 
kyl, heteroalkyl or hydroxy-substituted alkyl substitu 
ent containing from 4 to l2 carbon atoms and R2 is a 
low molecular weight (C,—C8) alkyl or low molecular 
weight (Cl-C8) hydroxy-substituted alkyl substituent', 
and phosphine oxides of the formula R3R‘R5P(O) 
wherein R3 is an alkyl, aralkyl, substituted alkyl, hete 
roalkyl, hydroxy-substituted alkyl substituent contain 
ing from 1 to 12 carbon atoms or aryl (e.g., phenyl, t0 
tyl) containing 6 to 9 carbon atoms, and R4 and R5 are 
each low molecular weight alkyl (C,—C.,) or low molec 
ular weight hydroxy-substituted alkyl (Cl-C4) substitu 
ents. Preferably, the compositions herein also contain 
a pharmaceutically acceptable carrier. As will be seen 
hereinafter, the pharmaceutically acceptable carrier 
can be deleted from the formulations in certain in 
stances, e.g., when the low molecular weight liquid 
phosphine oxides are employed. 
The above composition comprising the sugar ester 

and sulfoxide or phosphine oxide compound is applied 
to animal tissue in conjunction with a safe and effective 
amount of a pharmacologically active agent to enhance 
the penetration of said agent through animal tissue, es 
pecially skin, thereby providing a method aspect of the 
instant invention. 
Of course, admixture of the skin penetration enhanc 

ing composition hereinabove noted with the pharmaco 
logically active agent provides a pharmacologically ac 
tive composition especially adapted to topical applica 
tion to skin. ln general, such compositions comprise: 
( l) at least about 0.1% by weight of a sugar ester; (2) 
a safe and effective amount (usually at least about 0.1% 
by weight) of a pharmacologically active agent; and (3) 
at least about 0. l% by weight of a sulfoxide or phos 
phine oxide compound of the type disclosed above. 
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Preferably, these compositions also contain a pharma 
ceutically acceptable carrier. 
By the term “pharmacologically active agent" as 

used herein is meant any chemical material or com 
pound suitable for topical administration which in 
duces any desired local transitory effect on living struc 
tures (i.e., animal tissue) contacted therewith (some 
times referred to as “penetrant"). Such substances in 
clude, for example, antimicrobials, including antibiot 
ics, as well as antihistamines, local anesthetics, steroids, 
sunscreens, vitamins, elemental sulfur, various astrin 
gent metal ions such as aluminum, iron, zirconium and 
zinc, which metal ions provide antiperspirants, anti 
inflammatories, anti-metabolites, rubifacients and the 
like. 
By the term “pharmaceutically acceptable carrier" 

as used herein is meant any liquid, gel, solvent, liquid 
diluent, ?uid ointment base, fluid suppository base and 
the like, which is suitable for use in contact with living 
animal tissue without any untoward physiological re 
sponse and which does not interact with the other com 
ponents of the composition in a deleterious manner and 
which can be used to establish the compositions herein 
in their preferred liquid form. 
The “enhanced penetration" effected through the 

use of the compositions of this invention can be ob 
served, for example, by measuring the rate of diffusion 
of the pharmacologically active substances through 
guinea pig skin using the diffusion cell apparatus, de 
scribed in US. Pat. No. 3,527,864. 

DETAILED DESCRIPTION OF THE INVENTION 

The compositions of this invention contain as an es 
sential ingredient at least about 0. l%, preferably about 
0.] to about 1.0% by weight, ofa sugar ester of the type 
hereinafter disclosed. While concentrations substan 
tially greater than l%, Le, 50% and greater, of the said 
sugar esters can be present in such compositions, this 
represents an economic waste inasmuch as the in 
creased concentrations do not result in a concomitant 
increase in the penetration enhancing properties of the 
compositions. 
The sugar esters suitable for use in this invention can 

be classi?ed as hydrocarbyl and alkyl polyoxyalkylene 
esters of cyclic polyhydroxy saccharides wherein one 
or more of the hydroxyl groups on the saccharide moi 
ety is substituted with an acyl or polyoxyalkylene 
group. Hydrocarbyl sugar esters can be prepared in 
well-known fashion by heating an acid or acid halide 
with a sugar, i.e., by a simple esterification reaction. 
When an acid halide is used to prepare the sugar esters 
it is preferable to have an organic base, e.g., pyridine, 
morpholine, and the like, present in the reaction sys 
tem. The reaction proceeds to form the sugar ester and 
the base hydrohalide. Acid chlorides, bromides and io 
dides are suitable for preparing the sugar esters used 
herein; the acid chlorides are preferred. In an alternate 
procedure, a lower alkyl ester of the carboxylic acid is 
heated with the sugar to form the sugar ester and a 
lower alcohol. When this process is used, the ethyl, 
methyl and propyl esters of the carboxylic acid can be 
employed. 
The sugars employed in the preparation of the sugar 

esters used in the instant compositions include mono 
saccharides, di-saccharides and oligo-saccharides well 
known in the art. As examples of the various kinds of 
sugars useful in the preparation of the sugar esters 
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4 
herein there may be mentioned the dextrorotatory and 
levorotatory forms of glucose, fructose, mannose, ga 
lactose, arabinose and xylose. Typical di-saccharides 
include maltose, cellibiose, lactose, and trehalose. Typ 
ical tri-saccharides include raffinose and gentianose. 
The di-saccharides are preferred for use in the prepara 
tion of the sugar esters used in the compositions of this 
invention. Sucrose is especially preferred for this pur 
pose. 
Sucrose is typical of the di-saccharides used to pre 

pare the sugar esters employed herein and has the for 
mula: 

CH 2oml) 
H / | 

HO OH H\C\ /c / 
H H o 0 

CH20H(2) 
H 

H 

H 011(3) 
H 2 

Sucrose can be esteri?ed at one or more of its eight hy 
droxyl groups in the hereinabove described manner to 
provide the sucrose esters useful herein. When sucrose 
is combined with an esteri?cation agent in a lzl mole 
ratio, sucrose monoesters are formed; when the ratio of 
esteri?cation agent to sucrose is 2:1, or greater, the di-, 
tri-, etc., esters are formed, up to a maximum of the oc 
ta-ester. A similar situation obtains in the preparation 
of sugar esters using the other sugars noted above. 

Preferred sugar esters herein are those prepared by 
the esterification of sugars at a mole ratio of esteri? 
cation agentzsugar of l:l and 2:], i.e., the mono-acyl 
and di-acyl sugar esters. Especially preferred are the 
mono-acyl and di~acyl sugar esters wherein the acyl 
substituents contain from about 8 to about 20 carbon 
atoms. 0f the mono-acyl and di-acyl sugar esters, the 
respective esters of di-saccharide sugars, especially su 
crose, wherein the acyl groups contain from about 8 to 
about 20 carbon atoms are especially preferred. Su 
crose monooleate has been found to be particularly ef 
?cacious in the compositions herein. 
Sucrose monooleate, the preferred sugar ester in the 

compositions of this invention, can be prepared by ad 
mixing sucrose and oleic acid chloride at a 1:] mole 
ratio at a temperature of about 80°C with simple re 
moval of the hydrogen chloride formed and recovery of 
sucrose monooleate. Similarly, sucrose monooleate can 
be obtained by heating a 1:1 mole mixture of methyl 
oleate and sucrose at a temperature of about 90°C in 
the presence of a base catalyst, distilling the methanol 
formed and recovering the sucrose monooleate. While 
it is not important for the purposes of this invention, 
the sucrose monooleate formed in the foregoing man 
ner is believed to be esteri?ed predominantly at the hy 
droxyl group labeled (I) in'the above formula. How 
ever, commercial grades of this material include, as 
minor components, compounds wherein the sucrose is 
esteri?ed at hydroxyl groups (2) and (3) as well as even 
smaller amounts esteri?ed at one or mote of the other 
?ve ring hydroxyl groups. A similar situation obtains 
with the other sugar esters used herein. For example,‘ 
raf?nose, which can be considered to be a condensate 
of galactose and sucrose, can be esteri?ed in the fore 
going manner in any one of the ten hydroxyl groups and 
used herein. However, it is believed that the esteri? 
cation of raffmose occurs predominantly at the —-Cl~l 
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pa group on the galactose ring, with minor amounts 
of esteri?cation also occurring at the —CH2Ol-l groups 
on the sucrose portion of the molecule. Accordingly, 
when esteri?ed raf?nose is used as a sugar ester herein, 
it comprises a mixture of these various esters. Such 
sugar esters mixtures are entirely suitable for use 
herein. 
The following is a list of typical sugar esters suitable 

for use in the instant invention but is not intended to be 
limiting of such esters and is only mentioned by way of 
exemplification: glucose monooctanoate, glucose 
monocaprate, glucose monolaurate, glucose monomy 
ristate, galactose monopalmitate, galactose monostea 
rate, galactose monooleate, mannose mono-eicosanate, 
glucose dicaprate, glucose dilaurate, glucose dioleate. 
galactose dimyristate, galactose gioleate, mannose 
dipalmitate, xylose dioleate, xylose dioctanoate, xylose 
di-eicosanate, sucrose monooctanoate, sucrose 
monocaprate, sucrose monolaurate, sucrose monomy 
ristate, sucrose monopalmitate, sucrose monostearate, 
sucrose monooleate, sucrose mono-eicosanate, sucrose 
dioctanoate, sucrose dicaprate, sucrose dilaurate, su 
crose dimyristate, sucrose dipalmitate, sucrose distea 
rate. sucrose dioleate, sucrose di-eicosanate, sucrose 
trioctanoate, sucrose tricaprate, sucrose trilaurate, su‘ 
crose trimyristate, sucrose tripalmitate, sucrose tristea 
rate, sucrose trioleate, sucrose tri-eicosanate, maltose 
monooctanoate, maltose monocaprate, maltose mono 
laurate, maltose monomyristate, maltose monopalmi 
tate, maltose monostearate, maltose monooleate, malt 
ose mono-eicosanate, maltose dioctanoate, maltose di 
laurate, maltose dioleate, cellibiose distearate, cellibi 
ose dioleate, cellibiose di-eicosanate, galactose mo 
nooctanoate, galactose monocaprate, galactose mono 
laurate, galactose monomyristate, galactose monopal 
mitate, galactose monostearate, galactose monooleate, 
galactose mono-eicosanate, galactose dioctanoate, ga 
lactose dilaurate, galactose dirnyristate, galactose 
dipalmitate, galactose distearate, galactose dioleate, 
galactose di-eicosanate, galactose trioctanoate, galac 
tose trioleate, cellibiose tricaproate, cellibiose trilau 
rate, cellibiose trioleate, maltose tristearate, maltose 
trioleate, maltose tri-eicosanate, raffmose monooc 
tanoate, raf?nose monocaprate, raft'mose monolaurate, 
raf?nose monomyristate, raf?nose monopalmitate, raf» 
?nose monostearate, raffinose monooleate, raf?nose 
mono-eicosanate, raf?nose dioctanoate, raffinose di 
oleate, raf?nose trioleate, gentianose octanoate, gen 
tianose monostearate, gentianose monooleate, gentian 
ose mono-eicosanate, gentianose dioctanoate, gentian 
ose dilaurate, gentianose dioleate, gentianose di 
eicosanate, gentianose tricaprate, gentianose trilaurate 
and gentianose trioleate. Preferred sugar esters herein 
are sucrose monooctanoate, sucrose monodecanoate, 
sucrose monolaurate, sucrose monomyristate, sucrose 
monopalmitate, sucrose monostearate, sucrose mono 
oleate and sucrose dioleate. 
Other sugar esters suitable for use in the composi 

tions of this invention are the alkyl polyoxyalkylene 
sugar esters wherein one hydroxyl group is substituted 
with a CFC“ alkyl group and wherein one or more of 
the hydroxyl groups on the sugar molecule are replaced 
by an ester or ether substituent containing the moiety 
+(CH=),+O], wherein x is an integer from 2 to about 
4, preferably 2, and wherein y is an integer from about 
1 to about 50, preferably 8 to 30, i.e., polyoxyalkylene 
substituents. Especially preferred herein are sugar es 
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6 
ters wherein the polyoxyalkylene substituent is a poly 
oxyethylene substituent containing from about 8 to 
about 30 polyoxyethylene groups. Such materials 
wherein sorbitan is the sugar moiety are commercially 
available under the tradename “Tweens". Such mixed 
esters can be prepared by ?rst acylating a sugar at a 1:1 
mole ratio with a hydrocarbyl acid halide followed by 
reaction with the corresponding polyoxyalkylene acid 
halide or alkylene oxide to provide the desired mate 
rial. The simple polyoxyalkylene esters of disaccha 
rides, especially sucrose, wherein the polyoxyalkylene 
groups contain up to about 20 alkylene oxide moieties 
are another useful class of sugar esters herein. It is to 
be understood that the polyoxyalkylene derivatives of 
any of the sugars noted hereinabove are suitable for use 
as the sugar esters herein. The following list of typical 
polyoxyalkylene sugar derivatives and mixed polyox 
yalkylene-acyl sugar esters suitable for use as the sugar 
ester component in the instant invention is not in 
tended to be limiting of such esters and is mentioned by 
way of exemplification. The numeral following the 
polyoxyalkylene substituent denotes the number of re 
peating oxyalkylene groups in the polymer chain and is 
standard terminology for these kinds of materials. Suit 
able polyoxyalkylene sugar esters include sucrose 
monooleate polyoxyethylene (20); sucrose dipolyox 
yethylene (30); fructose monopalmitate polyoxypro~ 
pylene (l0); galactose tri-polyoxybutylene (50); su 
crose di-polyoxypropylene (15); sucrose monoeicosa 
nate polyoxyethylene (20); sucrose dioleate polyoxy 
ethylene (20); sorbitan monooleate polyoxyethylene 
(20); sorbitan monopalmitate polyoxyethylene (20); 
glucose monooctanoate di-ethyleneoxide (1); and glu 
cose dioleate polyoxybutylene (20). Of the foregoing 
sugar esters, the sucrose monooleate polyoxyethylenes, 
especially the polyoxyethylene lO‘s, and the sorbitan 
monooleate polyoxyethylenes, especially the polyoxy 
ethylene lO’s, are preferred in the compositions herein. 
The compositions herein also contain as an essential 

ingredient a compound selected from the group con 
sisting of sulfoxides of the formula R‘S(O)R2, wherein 
R‘ and R2 are as de?ned hereinabove, and tertiary 
phosphine oxides of the formula R“R‘R’P(O) wherein 
R“, R‘ and R5 are defined hereinabove. Preferred 
herein are the alkyl sulfoxides wherein R1 is an alkyl or 
hydroxyalkyl substituent containing about 8 to about 
12 carbon atoms and R2 is a low molecular weight alkyl 
or low molecular weight hydroxyalkyl group containing 
about I to about 8 carbon atoms. Alkyl tertiary phos 
phine oxides wherein R3 is an alkyl or hydroxyalkyl 
substituent containing 8 to 12 carbon atoms and R‘ and 
R5 are each lower alkyl or lower hydroxyalkyl substitu 
ents are the preferred phosphine oxides herein. 
Examples of lower alkyl and lower hydroxyalkyl sub 

stituents in the foregoing sulfoxide and phosphine ox 
ides include, for example, methyl, ethyl, propyl, hy 
droxymethyl, 1—hydroxypropyl, etc. Substituted alkyl 
groups referred to in the sulfoxide and phosphine oxide 
de?nitions herein include alkoxyalkyl (e.g., methoxy) 
and ketoalkyl, for example; heteroalkyl groups include 
oxaalkyl, thiaalkyl, and azaalkyl, for example. 
The alkyl sulfoxides suitable for use herein include 

those materials disclosed in U.S. Pat. No. 3,527,864 
and U.S. Pat. No. 3,S5l,554, incorporated herein by 
reference. The most preferred alkyl sulfoxides for use 
herein have group R‘ as a hydroxycarbyl alkyl or hy 
droxyalkyl substituent containing from about 8 to 
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about 12 carbon atoms, and R2 as a low molecular 
weight hydrocarbyl alkyl substituent. lf group R‘ of the 
alkyl sulfoxide contains less than about 8 carbon atoms, 
substantially higher concentrations than the 10% con 
centration speci?ed herein must be employed to en 
hance penetration. For example, hexyl methyl sulfox 
ide must be used at a concentration of about 30% or 
more to signi?cantly enhance penetration. The lower 
homologues must be used at solvent concentrations, 
e.g., 50% or more to accomplish this purpose. At these 
concentrations these lower sulfoxides (below Ca) can 
produce undesired systemic effects in some individuals. 
If R1 contains substantially more than 12 carbon atoms, 
the sulfoxide will not be soluble enough to provide the 
desired degree of penetration enhancement. 
Examples of RI suitable herein include octyl, nonyl, 

decyl, undecyl, dodecyl, 3-decenyl, 2-dodecenyl, 3 
undecenyl, 3-octenyl, 2-ketooctyl, Z-ketodecyl, 2 
ketoundecyl, 2-ketododecyl, Z-hydroxyoctyl, 2 
hydroxydecyl, Z-hydroxyundecyl, 2-hydroxydodecyl, 
3-hydroxyundecyl, 3-methoxyundecyl, 2 
methoxydodecyl, 3,6-dioxadodecyl, 2-ethylhexyl, and 
branched chain nonyl and dodecyl resulting from poly 
merization of three and four moles of propylene, re 
spectively. Examples of R2 as lower alkyl include 
methyl, ethyl, propyl, butyl, hydroxyrnethyl, 2 
hydroxyethyl, 3-hydroxypropyl, and 4-hydroxybutyl. 

Especially preferred sulfoxides for the purposes of 
this invention are the dialkyl sulfoxides wherein R‘ is a 
hydrocarbyl alkyl or hydroxy-substituted alkyl group 
containing from 8 to 12 carbon atoms and R2 is methyl, 
ethyl or propyl. As examples of these preferred sulfox 
ides there may be mentioned octyl methyl sulfoxide, 
nonyl methyl sulfoxide, decyl methyl sulfoxide, undecyl 
methyl sulfoxide, dodecyl methyl sulfoxide, 2 
hydroxydecyl methyl sulfoxide, Z-hydroxyundecyl 
methyl sulfoxide and Z-hydroxydodecyl methyl sulfox 
ide. Decyl methyl sulfoxide is especially preferred. 
The sulfoxide compounds disclosed herein can be 

used singly or in combination for the purpose of this in 
vention. These compounds are readily obtainable by 
well known methods. For example, they can be pre 
pared by the conventional method of ?rst preparing the 
corresponding thioether and then oxidizing to the sul 
foxide. The methods of carrying out these steps are re 
ported in A. Schoberl and A. Wagner “Methoden Or 
ganischen Chemie", l-louben-Weyl, 4th ed., George 
Thieme Verlog, Stuttgart, vol. 1X, pp. 97—l43, 
211-218 ( 1955). Further methods for preparing sul 
foxide compounds are disclosed in US. Pat. Nos. 
3,288,858; 3,288,859; and 3,288,860, incorporated 
herein by reference. 
The concentration of sulfoxide employed herein is at 

least about 0.1% by weight of the composition and can 
range from about 0.1 to about 10.0% by weight. if con 
centrations less than about 0.1% are used the degree of 
penetration enhancement attained, especially with the 
lower chain length sulfoxides (e.g., octyl methyl sulfox 
ide), is not appreciable. If concentrations greater than 
about 10.0% are employed, solubility problems may be 
encountered with the higher chain length sulfoxides 
(e.g., dodecyl isopropyl sulfoxide) and no substantial 
improvement in penetration is seen. Preferably, the 
concentration of sulfoxide will range from about 0.1% 
to about 1% by weight of the total composition. 
As disclosed hereinabove, the tertiary phosphine ox 

ides useful in the compositions of this invention are of 
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8 
the formula R’R‘RWO. Examples of R3 include methyl, 
ethyl, propyl, butyl, hexyl, heptyl, octyl, nonyl, decyl, 
undecyl, dodecyl, 2-propenyl, 3-decenyl, Z-dodecenyl, 
3-undecenyl, 3-octenyl, 2-ketobutyl, 2-ketohexyl, 2 
ketoocotyl, 2-detodecyl, Z-ltetoundecyI, 2 
ltetododecyl, 2-hydroxypropyl, 2-hydroxyhexyl, 3 
hydroxyheptyl, 2-hydroxyoctyl, Z-hydroxydecyl, 2 
hydroxyundecyl, Z-hydroxydodecyl, 3 
hydroxyundecyl, 2-methoxybutyl, 3-methoxyundecy1, 
Z-methoxydodecyl, 2-chlorodecyl, 3-chlorobutyl, 2-thi 
omethylhexyl, 3,6-dioxadodecyl, 2-oxaheptyl, 3 
azahexyl, 2-thiadecyl, 2-ethylhexyl, phenyl, naphthyl, 
m-tolyl, benzyl, and branched chain nonyl and dodecyl 
resulting from polymerization of three and four moles 
of propylene, respectively. If the R3 group contains 
more than about 12 carbon atoms, it has been found 
that enhanced penetration does not occur. 
Examples of R“ and R‘ include methyl, ethyl, propyl, 

hydroxymethyl, l-hydroxypropyl, Z-hydroxyethyl, and 
the like. 

Especially preferred phosphine oxides for the pur 
pose of this invention are those in which R3 is a hydro 
carbyl alkyl or hydroxy-substituted alkyl substituent 
containing from 8 to 12 carbon atoms and R‘ and R5 
are each methyl, ethyl or propyl. As examples of these 
preferred phosphine oxides there may be mentioned 
octyl dimethyl phosphine oxide, nonyl diethyl phos 
phine oxide, decyl dimethyl phosphine oxide, undecyl 
dimethyl phosphine oxide, dodecyl dimethyl phosphine 
oxide, 2-hydroxydecyl dimethyl phosphine oxide, 2 
hydroxyundecyl dimethyl phosphine oxide and 2 
hydroxydodecyl dimethyl phosphine oxide. Dodecyl 
dimethyl phosphine oxide is especially preferred. 
The foregoing phosphine oxides can be used singly, 

in combination, or in combination with the foregoing 
sulfoxides, for the purpose of this invention. These 
compounds can be prepared by methods disclosed by 
D. Karrell Berlin and George E. Butler, “Chemical Re 
views” 60 243-259 (1960). In general, the phosphine 
oxides are prepared by oxidizing the corresponding ter 
tiary phosphine for example, with hydrogen peroxide. 
Further methods for preparing phosphine oxides suit 
able for use herein are disclosed in British Pat. Nos. 
976,974 and 995,260, incorporated herein by refer» 
ence. . 

The desired concentration of phosphine oxide em 
ployed herein depends largely on the chain length of R3 
and the type of composition involved, but preferably 
ranges from about 0.1 to about 10% by weight. If con 
centrations less than about 0.1% are used, the degree 
of penetration enhancement attained, especially with 
the lower chain length tertiary phosphine oxides (e.g., 
trimethyl phosphine oxide), is not appreciable. 1f con 
centrations of the higher chain length phosphine oxides 
(e.g., dodecyl diethyl phosphine oxide) greater than 
about 10% are employed, solubility problems may be 
encountered and no substantial improvement is seen 
using such higher concentrations. Preferably, the con‘ 
centration of phosphine oxide containing an R3 group 
having from 8 to 12 carbon atoms will range from 
about 1 to 8% by weight of the total composition. The 
suitable concentrations for the lower molecular weight 
phosphine oxides, e.g., wherein R3 contains less than 
about 6 carbon atoms is from about 10 to 90% and 
preferably above 50%, e.g., solvent concentrations. 
The compositions comprising the sugar ester and skin 

penetration enhancing agent disclosed herein are de 
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signed primarily for topical application to tissue and 
are preferably in a liquid or semi-liquid state. Accord 
ingly, when solid sugar esters and/or sulfoxides or phos' 
phine oxides are used to prepare the compositions 
herein, they are preferably formulated in combination 
with a pharmaceutically acceptable liquid‘ carrier. It is 
desirable that the selected liquid carrier be capable of 
co-dissolving the sugar ester and sulfoxide or phos 
phine oxide. When a pharmacologically active agent is 
incorporated in the composition in the manner herein 
after detailed, it is desirable that the total composition 
be capable of co-dissolving this component. 
Carrier materials suitable for use in the instant com 

positions include those well-known for use in the cos 
metic and medical arts as bases for ointments, lotions, 
salves, aerosols, suppositories and the like. Suitable 
carriers include, for example, water, liquid alcohols, 
liquid glycols, liquid polyalkylene glycols, liquid esters, 
liquid amides, liquid protein hydrolysates, liquid alkyl 
ated protein hydrolysates, liquid lanolin and lanolin de 
rivatives, and like materials commonly employed in 
cosmetic and medicinal compositions. Exemplary car 
riers herein include alcohols, including both monohy 
dric and polyhydric alcohols, e.g., ethanol, isopropa 
nol, glycerol, sorbitol, Z-methoxyethanol, diethylene 
glycol, ethylene glycol, hexyleneglycol, mannitol, and 
propylene glycol; ethers such s diethyl or dipropyl 
ether; polyethylene glycols and methoxypolyoxyethy 
lenes (carbowaxes having molecular weight ranging 
from 200 to 20,000); polyoxyethylene glycerols, poly 
oxyethylene sorbitols, and stearoyl diacetin. Oil-in 
water emulsions such as cold cream bases can also be 

used. 
Preferably, the carrier herein is a pharmaceutically 

acceptable liquid alcohol containing from about 2 to 
about 6 carbon atoms. Mixtures comprising from 
about 0 to 80% by weight of water and about 20 to 
l00% by weight of said C2 to C, alcohols are also suit 
able. Suitable alcohols herein include ethanol, isopro 
panol, hexanol, and the like. Especially preferred carri 
ers herein are water-ethanol (ethyl alcohol) mixtures at 
a weight ratio range of about 1:20 to 5: l. Ethanol con 
taining from about 5 to about 50% by weight of water, 
especially 40:60 volume (i.e., 33.35 % by weight) 
ethanol-water, is preferred as the carrier. 
The compositions herein can also include various 

agents and ingredients commonly employed in derma 
tological and cosmetic ointments and lotions. For ex 
ample, perfumes, thickening agents such as carboxy 
methylcellulose, coloring agents and the like can be 
present in the compositions to provide a more pleasing 
aesthetic aspect. 
The following examples are intended to illustrate typ 

ical tissue penetration enhancing compositions of this 
invention but are not intended to be limiting thereof. 
All materials used in the compositions are commer 
cially available, or can be prepared in the manner de 
scribed hereinabove. The enhanced tissue penetration 
of the various pharmacologically active agents afforded 
by the compositions herein is measured by the tech 
niques fully described in US. Pat. No. 3,527,864. Fluo 
rescence microscopy of excised tissue is conveniently 
used to estimate tetracycline penetration. 
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EXAMPLE 1 

Percent 
Ingredient (By Weight) 

Sucrose monooleate 0.125 
Decyl methyl sulfoxide 0.125 
Ethanol 33.35 
Water Balance 

The above ingredients are blended mechanically and 
provide a ?uid ointment base adapted to topical appli 
cation to skin and suitable for enhancing the penetra 
tion of all manner of pharmacologically active agents 
into and through animal tissue. For example, tetracy 
cline hydrochloride (ca. 0.5%) is dissolved in the com 
position and is found to penetrate into animal skin to 
a substantially greater depth than when similarly ap 
plied in conjunction with ethanol-water, ethanol-water 
decyl methyl sulfoxide, or ethanol-water-sucrose 
monooleate ointment bases. 

In the above composition, the decyl methyl sulfoxide 
is replaced by an equivalent amount of octyl methyl 
sulfoxide, nonyl methyl sulfoxide, undecyl methyl sul 
foxide, dodecyl methyl sulfoxide, Z-hydroxydecyl 
methyl sulfoxide, 2-hydroxyundecyl methyl sulfoxide, 
and 2-hydroxydodecyl methyl sulfoxide, respectively, 
and equivalent results are secured. 

In the above composition, the sucrose monooleate is 
replaced by an equivalent amount of sucrose monolau 
rate, sucrose monomyristate, sucrose monopalmitate, 
sucrose monostearate, sucrose dipalmitate, sucrose di< 
oleate, and sucrose monooleate polyoxyethylene (20), 
respectively, and equivalent results are secured. 

EXAMPLE [I 

Percent 
Ingredient (By Weight) 

Sucrose monooleate l.0 
Dodecyl dimethyl phosphine oxide 10.0 
lsopropanol 7 5.0 
Water Balance 

The above ingredients are blended and provide a 
?uid ointment base suitable for enhancing the penetra 
tion of all manner of pharmacologically active agents 
into and through animal tissue. For example, tetracy 
cline hydrochloride (ca. 0.5%) is dissolved in the com 
position and is found to penetrate into animal skin to 
a depth substantially greater than whensimilarly ap 
plied in conjunction with isopropanol-water, iso 
propanol-water-dodecyl dimethyl phosphine oxide or 
isopropanol-water-sucrose monooleate ointment bases. 

In the above composition, the dodecyl dimethyl 
phosphine oxide is replaced by an equivalent amount 
of octyl dimethyl phosphine oxide, nonyl dimethyl 
phosphine oxide, decyl dimethyl phosphine oxide, un 
decyl dimethyl phosphine oxide, Z-hydroxydecyl di 
methyl phosphine oxide, 2-hydroxyundecyl dimethyl 
phosphine oxide, and 2-hydroxydodecyl dimethyl phos 
phine oxide, respectively, and equivalent results are se 
cured. 

In the above composition, the sucrose monooleate is 
replaced by an equivalent amount of sucrose monolau 
rate, sucrose monomyristate, sucrose monopalmitate, 
sucrose monostearate, sucrose dipalmitate, sucrose di 
oleate, and sucrose monooctanoate, and sucrose 
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monodecanoate, respectively, and equivalent results 
are secured. 

EXAMPLE lll 

Percent 
Ingredient (By Weight) 

Sucrose monooleate 0.l 
Decyl methyl sulfoxide 0.25 
Carboxymethylcellulose 1.0 
Glycerol l 5.0 
Ethanol 50.0 
Water Balance 

The above composition provides a creamy ointment 
base adapted to topical application to skin and is suit 
able for enhancing the penetration of all manner of 
pharmacologically active agents into and through ani 
mal tissue. For example, triamcinolone acetonide (ca. 
0.1%) is dissolved in the composition and is found to 
penetrate into animal skin to a substantially greater 
depth than when similarly applied in conjunction with 
ethanol-water, ethanol-water-glycerol, ethanol-water 
glycerol-decyl methyl sulfoxide, or ethanol-water 
glycerol-sucrose monooleate cream bases. 

In the above composition, the ethanol is replaced by 
an equivalent amount of isopropanol and l-hexanol, 
respectively, with equivalent results. 
A tacky, substantially anhydrous composition is pre 

pared by deleting the water and ethanol in the composi 
tion of Example Ill. The resulting tacky composition is 
adapted to application to animal skin and is especially 
suited for use when removal of the composition by per 
spiration is desirably avoided. The anhydrous composi 
tion promotes the penetration of all manner of pharma 
cologically active agents into and through the skin. 
From the foregoing, it is seen that the compositions 

herein are especially adapted to topical application to 
animal tissue to enhance the penetration of various 
pharmacologically active agents. In general, preferred 
compositions for this purpose comprise from about 0.1 
to about 1.0% by weight of sucrose monooleate from 
about 0.1 to about l% by weight of decyl metl'iyl sulfox 
ide from about 20 to about 70% by weight of water and 
from about 20 to about 70% by weight of ethyl alcohol. 
The following is intended to illustrate the broad range 
of pharmacologically active agents which can be em 
ployed in conjunction with the foregoing compositions 
and to illustrate that such compositions promote the 
penetration of a wide variety of pharmacologically ac 
tive agents into and through animal tissue. 
One class of pharmacologically active agents suitable 

for use in conjunction with the tissue penetration com 
positions herein are the antimicrobials. As used herein, 
the term “antimicrobials‘” includes both the antibiotics 
such as the penicillins, tetracyclines, aureomycins, 
streptomycins, and griseofulvins, as well as the synthet~ 
ically produced antimicrobial agents such as the phe 
nols, the various chlorinated phenolics, chlorinated ar 
omatics and carbanilides, quaternary ammonium com 
pounds, bis-biguanides and the like. Preferably, the an 
timicrobial agents used herein are soluble in the tissue 
penetration composition. Since the compositions 
herein usually contain a proportion of water, alcohol, 
or water-alcohol mixtures, as hereinabove described, 
the antimicrobial agents can be those which are soluble 
in water, alcohol. or water-alcohol mixtures. 
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Exemplary antimicrobial agents suitable for use 

herein include the tetracyclines as well as the salts 
thereof, for example, tetracycline hydrochloride and 
the tetracycline phosphate complex marketed under 
the trademarks “Tetrex" and “Panmycin Phosphate”, 
and the like. Tetracycline analogs, e.g., the oxytetracy 
clines or terramycins, e.g., terramycin hydrochloride, 
terramycin disodium salt dihydrate, and the like are 
also suitable herein. The gramicidins, including grami 
cidin D and gramicidin S, can be used as the antimicro 
bial agent herein. Aureothricin, aureomycin, tyrothri 
cin, and any of the penicillins, e.g., penicillin AT, peni 
cillin BT, penicillin S potassium, penicillin V. and the 
like, are also useful as the antimicrobial agent. From 
the foregoing, it can be seen that a wide variety of natu 
rally-occurring antibiotic substances can be employed 
as the penetrant in the instant compositions. In each in 
stance, the compositions herein enhance the penetra 
tion of the foregoing antimicrobial agents into and 
through animal tissue. 
Other suitable antimicrobial agents herein include 

the synthetically-produced organic compounds recog 
nized as having antimicrobial properties. For example, 
the well-known quaternary ammonium salts, e.g., cetyl 
pyridinium chloride, dodecyltrimethylammonium bro 
mide, decylmorpholinium sulfate, and the like, are suit 
able for use as the antimicrobial agent herein. Like 
wise, halogenated antibacterial agents such as 3,5,4’ 
tribromosalicylanilide, bis~( 3 ,5 ,6-trichloro-2 
hydroxyphenyl)methane, bis-(3,5-dichloro-2-hydroxy 
phen‘yl)sul?de, 3-tri?uoromethyl-4,4' 
dichlorocarbanilide, and mixtures thereof, can be used 
in conjunction with the compositions herein to enhance 
their pentration into and through animal tissue. An 
other class of antimicrobial agents are the well~known 
alkyl or aryl bis-biguanide compounds. Such materials 
are commercially available. Also suitable herein are the 
salts, e.g., acetate, gluconate, hydrochloride, etc., of 
the foregoing bis-biguanides. Exemplary bis-biguanides 
suitable for use herein are l,l'-hexamethylenebis{5' 
(p-chlorophenyl)]-biguanide and the acetate and glu 
conate salts thereof, and l,l'-hexamethylenebis[5-(2 
ethylhexyl)]-biguanide and the acetate and gluconate 
salts thereof. A number of other suitable synthetic anti 
bacterial agents are described in .U.S. Pat. No. 
3,281,366 to Judge, et al., incorporated herein by ref 
erence. . 

Preferred antimicrobial agents for use herein include 
tetracycline, tetracycline hydrochloride, equilibrium 
mixtures of epi-tetracycline hydrochloride and tetracy 
cline hydrochloride (formed on dissolution of tetracy 
cline hydrochloride in A water), 3,5,4’ 
tribromosalicylanilide, bis-( 3,5 ,6-trichloro-2 
hydroxyphenyl)-methene, bis-(3,5-dichloro-2-hydrox 
yphenyl)sul?de, 3-tri?uoro'methyl-4,4' 
dichlorocarbanilide, l, l-'-hexamethylenebis[ 5 '-(p 
chlorophenyl )]biguanide, l , l ’-hexamethylenebis[5 ' 
(2-ethylhexyl)lbiguanide, cetylpyridinium chloride, 
zinc undecylenate, oxytetracycline, terramycin, grami 
cidin, aureomycin, neomycin, tyrothricin, sulfonila 
mide, penicillin and zinc pyridinethione-l-oxide. Espe 
cially preferred antimicrobial agents herein include tet- 
racycline hydrochloride and the equilibrium mixture of 
tetracycline hydrochloride and epi-tetracycline hydro 
chloride which forms spontaneously after aqueous so 
lutions of tetracycline hydrochloride have been al 
lowed to age at about 90°F. for about 28 days. In gen 
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eral, this equilibrium mixture comprises about 40-45% 
(wt) tetracycline hydrochloride and 55-60% (wt.) epi 
tetracycline hydrochloride. 
The following examples are intended to illustrate the 

tissue penetration enhancing compositions of this in 
vention containing as the pharmacologically active 
component from about 0.005 to about 10% by weight 
of an antimicrobial agent. 

EXAMPLE “1 

Percent 
Ingredient (By Weight) 

Sucrose monooleate 0.125 
Tetracycline hydrochloride 0.5 
Decyl methyl sulfoxide 0.125 
Ethanol 33.35 
Water Balance 

The above composition is applied to animal skin and 
results in a substantial increase in the depth of penetra 
tion of the tetracycline hydrochloride over similar com 
positions without the sucrose monooleate. 
The above composition is spread onto human skin 

affected with acne twice daily for about two weeks (28 
total applications; about 2 02. total product used). The 
treatment results in a substantial remission of acne le 
sions and a marked decrease in skin in?ammation. The 
remission of acne symptoms is signi?cantly better than 
with equivalent treatments using compositions which 
do not contain the sugar ester. Treatment is continued 
ad libitum and the skin remains substantially free from 
acne lesions and in?ammation of the sebaceous glands. 
Surprisingly, a decreased number of “blackheads" is 
also noted. 

In the above composition, the tetracycline hydro 
chloride is replaced by an equivalent amount of an 
equilibrium mixture of tetracycline hydrochloride and 
epi-tetracycline hydrochloride formed by dissolving 
tetracycline hydrochloride in water and allowing the 
solution to stand at about 90°F. for about 28 days 
(equilibrium mix; ca. 40-45% tetracycline hydrochlo 
ride, 55-60% epi-tetracycline hydrochloride). Equiva 
lent skin penetration enhancement and anti-acne bene 
?ts are secured. 
The composition of Example IV is modi?ed by the 

addition of 0. l% by weight of sodium bisul?te and the 
color stability on prolonged storage is substantially in 
creased. 

In the above composition, the decyl methyl sulfoxide 
is replaced by an equivalent amount of octyl methyl 
sulfoxide, nonyl methyl sulfoxide, undecyl methyl sul 
foxide, dodecyl methyl sulfoxide, 2-hydroxydecyl 
methyl sulfoxide, Z-hydroxyundecyl methyl sulfoxide, 
and 2-hydroxydodecyl methyl sulfoxide, respectively, 
and equivalent results are secured. 

In the above composition, the sucrose monooleate is 
replaced by an equivalent amount of sucrose monooc 
tanoate, sucrose monolaurate, sucrose monomyristate, 
sucrose monopalmitate, sucrose monostearate, sucrose 
monodecanoate, sucrose dioleate, sucrose di-polyoxy 
propylene (10), glucose dioleate polyoxyethylene (20) 
and sucrose palmitate polyoxyethylene (20), respec 
tively, and equivalent results are secured. 

In the above composition the ethanol-water mixture 
is replaced by an equivalent amount of ethanol, 95% 
ethanol-5% water, isopropanol, l:l isopropanol-water 
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and l:l hexanol-water mixtures, respectively, and 
equivalent results are secured. 

EXAMPLE V 

Percent 
Ingredient (By Weight) 

Sucrose monooleate 0.25 
Colistin 0.25 
Decyl methyl sulfoxide 0.25 
Ethanol I50 
Lanolin 25 
Water Balance 

The above composition is applied to animal skin and 
results in a substantial increase in the depth of penetra 
tion of the colistin into the skin over similar composi 
tions without the sucrose monooleate. 
The above composition is useful for the treatment of 

first and second degree burns. inasmuch as the lanolin 
provides a soothing emollient effect while the colistin 
penetrates into the burn area to combat bacterial infec 
tion. 

In the above composition, the colistin is replaced by 
an equivalent amount of penicillin, tetracycline. tetra 
cycline hydrochloride, an equilibrium mixture of tetra 
cycline hydrochloride and epi-tetracycline hydrochlo 
ride, 3,5,4'-tribromosalicyanilide, bis-(3.5.6-trichloro 
Z-hydroxyphenyl )methane, bis—( 3,5-dichloro-2 ) 
hydroxyphenyhsulfide, 3-tri?uoromethyl-4,4' 
dichlorocarbanilide, l,l '-hexamethylene bis[ 5 '-( p 
chlorophenyl)]biguanide, l,l ‘~hexamethylene bisl 5 ' 
(2-ethylhexyl)lbiguanide, cetylpyridinium chloride, 
zinc undecylenate, oxytetracycline, terramycin, graml 
cidin, aureomycin, neomycin, tyrothricin, sulfonila 
mide, and zinc pyridinethione-l-oxide, respectively, 
and equivalent results are secured. 
The above composition is formulated with the addi 

tion of 0.75% by weight of benzocaine. The penetration 
of the benzocaine into the burn area is promoted by the 
base composition and provides a soothing anesthetic 
bene?t to the user. 
The foregoing composition is formulated using an 

equivalent amount of octyl dimethyl phosphine oxide, 
nonyl dimethyl phosphine oxide, decyl dimethyl phos 
phine oxide, undecyl dimethyl phosphine oxide, dode 
cyl dimethyl phosphine oxide, Z-hydroxydecyl dimethyl 
phosphine oxide, Z-hydroxyundecyl dimethyl phos 
phine oxide, and 2-hydroxydodecyl dimethyl phos 
phine oxide, respectively, in place of the decyl methyl 
sulfoxide and equivalent results are secured. 
The sucrose monooleate is replaced by an equivalent 

amount of sucrose dioleate, sucrose dipalmitate, glu 
cose monooctanoate, galactose mono-eicosanate, xy 
lose dioleate, sucrose mono-eicosanate, sucrose di 
eicosanate, maltose monopalmitate, cellibiose distea 
rate, galactose tripalmitate, raf?nose monocaprate, 
gentianose tri-eicosanate, and gentianose trioleate, re 
spectively, and equivalent results are secured. 

Preferred antimicrobial compositions prepared in ac 
cordance with this invention comprise: 

I. from about 0.l to about 1% by weight of sucrose 
monooleate; 

2. from about 0.1 to about 8% by weight of decyl 
methyl sulfoxide‘, 

3. from about 30 to about 70% by weight of water; 
4. from about 30 to about 70% by weight of ethyl al 

cohol', and 
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5. from about 0.l to about l.0% by weight of a mem 
ber selected from the group consisting of tetracy 
cline hydrochloride and an equilibrium mixture of 
tetracycline hydrochloride and epi~tetracycline hy 
drochloride. 

The following examples are intended to illustrate the 
tissue penetration enhancing compositions of this in 
vention containing as the pharmacologically active 
component from about 0.1 to about 15% by weight of 
a topical anesthetic agent. 

EXAMPLE VI 

Percent 
Ingredient (By Weight) 

Sucrose monooleate 0.l5 
Decyl methyl sulfoxide 0. l 5 
Benzocaine l .0 
Ethanol (95%) 50 
|:l mixture of dichlorodi— Balance 
?uoromethane and chloro< 
tri?uoromethane 
(propellant) 

The above composition is prepared in a pressurized 
can and is sprayed onto skin to provide a local anes 
thetic effect. The penetration of the benzocaine into 
and through the skin and dermal tissue is signi?cantly 
enhanced by use of the sucrose monooleate-decyl 
methyl sulfoxide composition over compositions con 
taining the decyl methyl sulfoxide or sucrose monoole 
ate, alone. The enhanced penetration accounts for the 
improved anesthetic affect noted. 

In the above composition, the benzocaine is replaced 
by an equivalent amount of procaine hydrochloride, 
nupercaine and pontocaine, respectively, and equiva 
lent results are secured. 

In the above composition, the decyl methyl sulfoxide 
is replaced by an equivalent amount of octyl methyl 
sulfoxide, nonyl methyl sulfoxide, undecyl methyl sul 
foxide, dodecyl methyl sulfoxide, Z-hydroxydecyl 
methyl sulfoxide, 2~hydroxyundecyl methyl sulfoxide, 
2-hydroxydodecyl methyl sulfoxide, octyl dimethyl 
phosphine oxide, nonyl dimethyl phosphine oxide, 
decyl dimethyl phosphine oxide, undecyl dimethyl 
phosphine oxide, dodecyl dimethyl phosphine oxide, 
2-hydroxydecyl dimethyl phosphine oxide, 2 
hydroxyundecyl dimethyl phosphine oxide, and 2 
hydroxydodecyl dimethyl phosphine oxide, respec 
tively, and equivalent results are secured. 

in the foregoing composition, the sucrose monoole 
ate is replaced by an equivalent amount of sucrose mo 
nooctanoate, sucrose monolaurate, sucrose monomy 
ristate, sucrose monopalmitate, sucrose monostearate, 
sucrose dipalmitate, and sucrose dioleate, respectively, 
and equivalent results are secured. 
Preferred anesthetic compositions herein comprise: 
1. from about 0.1 to about l% by weight of sucrose 
monooleate; 

2. from about 0.1 to about 10% by weight of decyl 
methyl sulfoxide; 

3. from about 30 to about 70% by weight of water; 
4. from about 30 to about 70% by weight of ethyl al 

coho]; and 
5. from about 0.1 to about 5% by weight ofa member 
selected from the group consisting of benzocaine, 
procaine hydrochloride, nupercaine and ponto 
caine. 
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The following examples are intended to illustrate the 

tissue penetration enhancing compositions of this in 
vention containing as the pharmacologically active 
agent from about 0.1 to about 20% by weight of various 
organic sunscreens (i.e., agents which absorb ultravio 
let light). 

EXAMPLE VII 

Percent 
lngredient (By Weight) 

Sucrose monooleate 1.0 
Decyl methyl sulfoxide L0 
p-Aminobenmic acid 5.0 
Dimethylsilicone ?uid 5.0 
(mol. wt. 2500) 
Ethanol (95%) Balance 

The above composition is prepared by simple blend 
ing and is applied to skin to provide a sunscreen effect. 
The penetration of the p-aminobenzoic acid into the 
skin is signi?cantly enhanced by use of the sucrose mo 
nooleate-decyl methyl sulfoxide composition over 
compositions containing the decyl methyl sulfoxide or 
sucrose monooleate alone. The enhanced penetration 
provides increased sunscreening bene?ts inasmuch as 
the p-aminobenzoic acid is not readily removed by 
moisture or perspiration. 

In the above composition, the p-aminobenzoic acid 
is replaced by an equivalent amount of homomenthyl 
salicylate, isopropyl cinnamate, p-methoxycinnamic 
acid, 2-ethylhexyl salicylate, dipropyleneglycol salicy 
late, monoglyceryl, p-aminobenzoate, digalloyl triole 
ate, menthyl anthranilate, and mixtures thereof, and 
equivalent results are secured. 

In the above composition, the decyl methyl sulfoxide 
is replaced by an equivalent amount of octyl methyl 
sulfoxide, nonly methyl sulfoxide, undecyl methyl sul 
foxide, dodecyl methyl sulfoxide, Z-hydroxydecyl 
methyl sulfoxide, 2-hydroxyundecyl methyl sulfoxide, 
Z-hydroxydodecyl methyl sulfoxide, octyl dimethyl 
phosphine oxide, nonyl dimethyl phosphine oxide, 
decyl dimethyl phosphine oxide, undecyl dimethyl 
phosphine oxide, dodecyl dimethyl phosphine oxide, 
2-hydroxydecyl ‘dimethyl phosphine ,oxide, 2 
hydroxyundecyl dimethyl phosphine oxide, and 2 
hydroxydodecyl dimethyl phosphine oxide, respec 
tively, and equivalent results are secured. 

In the foregoing composition, the sucrose monoole 
ate is replaced by an equivalent amount of sucrose mo 
nooctanoate, sucrose monolaurate, sucrose monomy 
ristate, sucrose monopalmitate, sucrose monostearate, 
sucrose dipalmitate, and sucrose dioleate, respectively, 
and equivalent results are secured. ' 

Preferred sunscreen compositions herein comprise: 
1. from about 0.l to about 1% by weight of sucrose 
monooleate; 

2. from about 0.1 to about 10% by weight of decyl 
methyl sulfoxide; 

3. from about 30 to about 70% by weight of water; 
4. from about 30 to about 70% by weight of ethyl al 
cohol; and 

5. from about 0.5 to about 10% by weight of a mem 
ber selected from the group consisting of p 
aminobenzoic acid, homomenthyl salicylate, iso 
propyl cinnamate, p-methoxycinnamic acid, 2 
ethylhexyl salicylate, dipropyleneglycol salicylate, 
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monoglyceryl p-aminobenzoate, digalloyltrioleate 
and menthyl anthranilate. 

The following examples are intended to illustrate the 
tissue penetration enhancing compositions of this in 
vention containing from about 0.025 to about 2.5% by 
weight of various steroids as the pharmacologically ac 
tive agent, said compositions being suitable for use as 
anti-inflammatories. The relative amounts of the ste 
roid or steroid derivative used is determined on the 
basis of the relative physiological activities of these ma 
terials. 

EXAMPLE Vlll 

Percent 
Ingredient (By Weight) 

Sucrose monooleate 0.5 
Decyl methyl sulfoxide 0.25 
Triamcinolone acetonide 0.1 
Ethanol-water (30:70 wt.) Balance 

The above composition is prepared as a ?uid cream 
and is applied to skin to provide a local anti 
in?ammatory effect. The penetration of the triamcino 
lone acetonide into and through the skin and dermal 
tissue is significantly enhanced by use of the sucrose 
monooleate~decyl methyl suifoxide composition over 
compositions containing the decyl methyl suifoxide or 
sucrose monooleate alone. The enhanced penetration 
accounts for the improved anti-inflammatory effect 
noted. 

In the above composition, the triamcinolone aceto 
nide is replaced by an equivalent amount of triamcino 
lone, fluocinolone acetonide, ?uocinolone acetonide 
acetate, betamethasone l7-valerate, and by 2.5% by 
weight concentrations of cortisone and hydrocortisone 
acetate, respectively, and equivalent results are se 
cured. 

in the above composition, the decyl methyl sulfoxide 
is replaced by an equivalent amount of octyl methyl 
suifoxide, nonyl methyl suifoxide, undecyl methyl sul 
foxide, dodecyl methyl sulfoxide, 2-hydroxydecyl 
methyl sulfoxide, Z-hydroxyundecyl methyl sulfoxide, 
Z-hydroxydodecyl methyl suifoxide, octyl dimethyl 
phosphine oxide, nonyl dimethyl phosphine oxide, 
decyl dimethyl phosphine oxide, undecyl dimethyl 
phosphine oxide, dodecyl dimethylphosphine oxide, 
2-hydroxydecyl dimethyl phosphine oxide, 2' 
hydroxyundecyl dimethyl phosphine oxide, and 2 
hydroxydodecyl dimethyl phosphine oxide, respec 
tively, and equivalent results are secured. 

in the foregoing composition, the sucrose monoole 
ate is replaced by an equivalent amount of sucrose mo 
nooctanoate, sucrose monolaurate, sucrose monomy 
ristate, sucrose monopalmitate, sucrose monostearate, 
sucrose dipalmitate, sucrose dioleate and sorbitan 
monooleate polyoxyethylene (20), respectively, and 
equivalent results are secured. 
Preferred steroid-containing compositions herein 

comprise: 
i. from about O.l to about l% by weight of sucrose 
monooleate; 

2. from about 0.1 to about 10% by weight of decyl 
methyl sulfoxide; 

3. from about 30 to about 70% of water; and 
4. from about 30 to about 70% by weight of ethyl al 

cohol; and 
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5. from about 0.05 to about 2.5% by weight of a ste 

roid selected from the group consisting of triamcin 
olone acetonide, hydrocortisone acetate, triamcin 
olone, cortisone, ?uocinolone acetonide, ?uocino 
lone acetonide acetate and betamethasone l7 
valerate. 

The foregoing steroid-containing compositions are 
additionally suited for the alleviation of psoriasis, ec 
zema and eczema-like skin disorders. ' 

The following examples describe the tissue penetra 
tion enhancing compositions herein and their use in 
conjunction with from about 0.5 to about l5% by 
weight of various astringent metal salts as antiperspi 
rants. 

EXAMPLE IX 

Percent 
Ingredient (By Weight) 

Sucrose monooleate 0.1 
Decyl methyl sulfoxide 2.0 
Aluminum chlorhydrate 5.0 
Ethanol (95%) 40 
Ill mixture of dichloro- Balance 
di?uoromethane and 
chlorotri?uoromethane 
( propellant ) 

The above composition is prepared in a pressurized 
can and is sprayed onto skin to provide a local antiper 
spirant effect. The penetration of the aluminum 
chlorhydrate into and through the skin and dermal tis 
sue is signi?cantly enhanced by use of the sucrose 
monooleatedecyl methyl suifoxide compositions over 
compositions containing the decyl methyl sulfoxide or 
sucrose monooleate alone. The antiperspirant effec 
tiveness of the compositions is assessed using the “fore 
arm test" fully described in US. Pat. No. 3,527,864, 
above. The enhanced penetration accounts for the im 
proved anti-perspirant effect noted. 

in the above composition, the aluminum chlorhy 
drate is replaced by an equivalent amount of zirconium 
oxychloride, zinc chloride, aluminum tribromide, alu 
minum chloride ethanolate, and a 1:1 weight mixture 
of zirconium oxychloride and aluminum chlorhydrate, 
respectively, and equivalent results are secured. 

In the above composition, the decyl methyl suifoxide, 
is replaced by an equivalent amount of octyl methyl 
sulfoxide, nonyl methyl suifoxide, undecyl methyl sul 
foxide, dodecyl methyl suifoxide, 2-hydroxydecyl 
methyl suifoxide, 2-hydroxyundecylmethyl suifoxide, 
2-hydroxydodecyl methyl suifoxide, octyl dimethyl 
phosphine oxide, nonyl dimethyl phosphine oxide, 
decyl dimethyl phosphine oxide, undecyl dimethyl 
phosphine oxide, dodecyl dimethyl phosphine oxide, 
Z-hydroxydecyl dimethyl phosphine oxide, 2 
hydroxyundecyl dimethyl phosphine oxide, and 2 
hydroxydodecyl dimethyl phosphine oxide, respec 
tively, and equivalent results are secured. 

In the foregoing composition, the sucrose monoole 
ate is replaced by an equivalent amount of sucrose mo 
nooctanoate, sucrose monolaurate, sucrose monomy 
ristate, sucrose monopalmitate, sucrose monostearate, 
sucrose dipalmitate, and sucrose dioleate, respectively, 
and equivalent results are secured. 

Preferred antiperspirant compositions herein com 
prise: 

1. from about 0.1 to about 1% by weight of sucrose 
monooleate; 
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2. from about 0.1 to about l0% by weight of decyl 
methyl sulfoxide; 

3. from about 50 to about 90% by weight of ethyl al 
cohol; and 

4. from about i to about l0% by weight of an astrin 
gent metal salt selected from the group consisting 
of aluminum chlorhydrate, zirconium oxychloride 
and mixtures thereof. 

The following examples describe compositions com 
prising the sugar ester, skin penetration enhancing 
agent and, as the pharmacologically active agent, vari 
ous anti-metabolites useful in the treatment of psoria 
SIS. 

EXAMPLE X 

Percent 
ingredient (By Weight) 

Sucrose monooleate 1.0 
Decyl methyl sulfoxide l.0 
Methotrexate 2.0 
Ethanol 25.0 
Water Balance 

The above composition is admixed by simple blend 
ing and is applied to skin. The penetration of the Meth 
otrexate into and through the skin and dermal tissue is 
significantly enhanced by use of the sucrose monoole 
ate-decyl methyl sulfoxide composition over composi 
tions containing the decylmethyl sulfoxide or sucrose 
monooleate alone. The enhanced penetration provides 
improved anti-psoriasis bene?ts. 

in the above compositions the Methotrexate is re 
placed by an equivalent amount of 5 
methyldeoxycytidine, puromycin, arabinosyl cytosine, 
hydroxyurea and theophylline, respectively, with 
equivalent results. 

In the above composition, the decyl methyl sulfoxide 
is replaced by an equivalent amount of octyl methyl 
sulfoxide, nonyl methyl sulfoxide, undecyl methyl sul 
foxide, dodecyl methyl sulfoxide, 2-hydroxydecyl 
methyl sulfoxide, Z-hydroxyundecyl methyl sulfoxide, 
2-hydroxyundecyl methyl sulfoxide, octyl dimethyl 
phosphine oxide, nonyl dimethyl phosphine oxide, 
decyl dimethyl phosphine oxide, undecyl dimethyl 
phosphine oxide, dodecyl dimethyl phosphine oxide, 
Z-hydroxydecyl dimethyl phosphine oxide, 2 
hydroxyundecyl dimethyl phosphine oxide, and 2 
hydroxydodecyl dimethyl phosphine oxide, respec 
tively, and equivalent results are secured. 

In the foregoing composition, the sucrose monoole 
ate is replaced by an equivalent amount of sucrose mo 
nooctanoate, sucrose monolaurate, sucrose monomy 
ristate, sucrose monopalmitate, sucrose monostearate, 
sucrose dipalmitate, and sucrose dioleate, respectively, 
and equivalent results are secured. 
Preferred antimetabolite compositions herein com 

prise: 
l. from about 0.1 to about 1% by weight of sucrose 
monooleate; 

2. from about 0.1 to about 10% by weight of decyl 
methyl sulfoxide; 

3. from about 30 to about 70% by weight of water; 
4. from about 30 to about 70% by weight of ethyl al 
cohol; and ' 

5. from about 0.l to about 10% by weight of a mem 
ber selected from the group consisting of Metho 
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20 
trexate, S-methyldeoxycytidine, 
arabinosyl cytosine, and hydroxyurea. 

The following examples describe compositions com 
prising the sugar ester, skin penetration enhancing 
agent and, as the pharmacologically active agent, from 
about 0.0] to about 10% by weight of Vitamin A or 
commercial preparations containing at least about 
l0,000 units of Vitamin A activity per gram. 

puromycin, 

EXAMPLE XI 

Percent 
Ingredient (Hy Weight) 

Sucrose monooleate L0 
Decyl methyl sulfoxide L0 
Vitamin A l.0 
Sorbitan Monooleate Poly 
oxyethylene (Emulsifier) 2.0 
Lanolin 5.0 
Water Balance 

The above composition is applied to skin to provide 
anti-acne bene?ts. The penetration of the Vitamin A 
into and through the skin and dermal tissue is signi?~ 
cantly enhanced by use of the sucrose monooleate 
decyl methyl sulfoxide composition over compositions 
containing the decyl methyl sulfoxide or sucrose mono 
oleate alone. 

In the above composition, the decyl methyl sulfoxide 
is replaced by an equivalent amount of octyl methyl 
sulfoxide, nonyl methyl sulfoxide, undecyl methyl sul 
foxide, dodecyl methyl sulfoxide, 2-hydroxydecyl 
methyl sulfoxide, 2-hydroxyundecyl methyl sulfoxide, 
Z-hydroxydodecyl methyl sulfoxide, octyl dimethyl 
phosphine oxide, nonyl dimethyl phosphine oxide, 
decyl dimethyl phosphine oxide, undecyl dimethyl 
phosphine oxide, dodecyl dimethyl phosphine oxide, 
Z-hydroxydecyl dimethyl phosphine oxide, 2 
hydroxyundecyl dimethyl phosphine oxide, and 2 
hydroxydodecyl dimethyl phosphine oxide, respec 
tively, and equivalent results are secured. 

In the foregoing composition, the sucrose monoole 
ate is replaced by an equivalent amount of sucrose mo 
nooctanoate, sucrose monolaurate, sucrose monomy 
ristate, sucrose monopalmitate, sucrose monostearate, 
sucrose dipalmitate, and sucrose dioleate, respectively, 
and equivalent results are secured. 

Preferred vitamin compositions herein comprise: 
I. from about 0.] to about l% by weight of sucrose 
monooleate; - 

2. from about 0.1 to about [0% by_weight of decyl 
methyl sulfoxide; 

3. from about 30 to about 70% by weight of water; 
.4. from about 30 to about 70% by weight of ethyl al~ 
cohol; and 

5. from about 0.1 to about 2% by weight of Vitamin 
A. 

The following examples describe compositions com 
prising the sugar ester, skin penetration enhancing 
agent and, as the pharmacologically active agent, from 
about 0.1 to about 10% by weight of various natural 
oils well-known for their rubifacient and analgesic ac 
tivity and ability to aid in the relief of muscular strain. 
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EXAMPLE Xll 

Percent 
ingredient (By Weight) 

Sucrose monooleate 1.0 
Decyl methyl sulfoxide L0 
Oil of Wintergreen 2.0 
Hexanol Balance 

The above composition is prepared by blending and 
is applied to skin to alleviate the discomforts of simple 
muscular strain. The penetration of the oil of winter 
green into and through the skin and muscular tissue is 
signi?cantly enhanced by use of the sucrose monoolea 
tedecyl methyl sulfoxide composition over composi 
tions containing the decyl methyl sulfoxide or sucrose 
monooleate alone. 

in the above composition, the oil of Wintergreen is 
replaced by an equivalent amount of tincture of cam 
phor, clove oil, and mixtures thereof, respectively, and 
equivalent results are secured. 
The composition is formulated with the addition of 

about 0.01% by weight of cantharidin and provides an 
effective medication for treating mange in dogs and 
cattle. 

In the above composition, the decyl methyl sulfoxide 
is replaced by an equivalent amount of 2-ketooctyl 
methyl sulfoxide, 3-methoxyundecyl methyl sulfoxide, 
3,6-dioxadodecyl methyl sulfoxide, 3-octenyl hydroxy 
methyl sulfoxide, Z-hydroxyoctyl methyl sulfoxide, bis 
(2-hydroxyoctyl)sulfoxide, 2-hydroxydodecyl hydroxy 
methyl sulfoxide, trimethyl phosphine oxide, phenyl di 
methyl phosphine oxide, naphthyl ethyl hydroxymethyl 
phosphine oxide, Z-propenyl diethyl phosphine oxide, 
Z-ketobutyl diethanol phosphine oxide, 2 
methoxybutyl methyl ethyl phosphine oxide, 2 
chlorodecyl dimethyl phosphine oxide, 2-oxaheptyl di 
methyl phosphine oxide, 3-azahexyl dimethyl phos 
phine oxide, phenyl dimethyl phosphine oxide and 
methyl dibenzyl phosphine oxide, respectively, and 
equivalent results are secured. 

in the foregoing composition, the sucrose monoole 
ate is replaced by an equivalent amount of sucrose mo 
nooctanoate, sucrose monolaurate, sucrose monomy 
ristate, sucrose monopalmitate, sucrose monostearate, 
sucrose dipalmitate, and sucrose dioleate, respectively, 
and equivalent results are secured. 
Preferred rubifacient compositions herein comprise: 
1. from about 0.1 to about 1% by weight of sucrose 
monooleate; 

2. from about 0.l to about 10% by weight of decyl 
methyl sulfoxide; 

3. from about 30 to about 70% by weight of water; 
4. from about 30 to about 70% by weight of ethyl al 
cohol; and 

5. from about 0.l to about 5% by weight ofa member 
selected from the group consisting of oil of winter 
green, tincture of camphor, and mixtures thereof. 

From the foregoing it is seen that the compositions 
herein enhance the penetration of a wide variety of 
pharmacologically active chemical substances into and 
through animal tissue. Furthermore, it is recognized 
that the compositions herein containing the various 
pharmacologically active agents are especially adapted 
to treatment of various disease conditions in humans 
and in animals by topical application thereto. The pro 
portions of pharmacologically active agents disclosed 
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22 
in the examples are merely for the purposes of illustra 
tion inasmuch as these proportions can be varied de’ 
pending on the type of agent being used, the relative 
severity of the disease condition, the rate of application 
by the user and the like. 

it is further recognized that combinations of one, or 
more, pharmacological agents can be used conjointly 
with the penetration-enhancing compositions herein. 
For example, the conjoint use of steroidal anti 
inflammatory materials with antimicrobial and anti 
fungal agents is an art~recognized method for obtaining 
an improved anti-in?ammatory response with in?amed 
tissue. The following example illustrates such a compo 
sition comprising a steroid-antimicrobial-antifungal 
composition in combination with the penetration 
enhancing base of this invention. 

EXAMPLE Xlll 

Percent 
ingredient (By Weight) 

Sucrose monooleate 1.0 
Decyl methyl sulfoxide 0.15 
Triamcinolone acetonide 0.05 
Neomycin sulfate 0.20 
Gramicidin 0.05 
Ethanol-water ( lzl ) Balance 

The above composition is prepared by blending the 
respective ingredients and is applied to skin to alleviate 
in?ammation and the symptoms of eczema. The pene 
tration of the triamcinolone acetonide, neomycin sul 
fate and gramicidin into the skin is signi?cantly en 
hanced by the use of the sucrose monooleate-decyl 
methyl sulfoxide composition over compositions con 
taining the decyl methyl sulfoxide or sucrose monoole 
ate, alone. 

In the above composition, the gramicidin is replaced 
by an equivalent amount of bacitracin and equivalent 
results are secured. 

in the above composition, the decyl methyl sulfoxide 
is replaced by an equivalent amount of 3-octenyl 
methyl sulfoxide, Z-hydroxydecyl 2-hydroxyethyl sul 
foxide, 2-hydroxydecyl bis-(hydroxymethyl)phosphine 
oxide, and tris-(hydroxymethyl)phosphine oxide, re 
spectively, and equivalent results are secured. 

in the above composition, the sucrose monooleate is 
replaced by an equivalent amount of fructose monopal 
mitate polyoxyethylene (20), galactose tri 
polyoxybutylene (50) and sucrose di-polyoxypropylene 
(20), respectively, and equivalent results are secured. 

it is also recognized that the invention encompasses 
as a method aspect a process for enhancing the pene 
tration of pharmacologically active agents into and 
through animal tissue, especially skin, comprising ap 
plying said pharmacologically active agent topically to 
said tissue in combination with a sugar ester and a sul 
foxide or phosphine oxide of the type disclosed herein. 
Sucrose monooleate and decyl methyl sulfoxide at pro 
portions of sulfoxide: sucrose monooleatezpharmaco 
logically active agent of from about lzlzl to about 
l:l:l0 are preferred in such processes. Tetracycline 
hydrochloride and equilibrium mixtures of tetracycline 
hydrochloride and epi~tetracycline hydrochloride ap 
plied in this manner are especially efficacious in the 
treatment of acne. 
Because of storage stability considerations relating to 

tetracycline hydrochloride and epi-tetracycline hydro 
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chloride when formulated in solution, it is preferred 
herein to package anti-acne compositions prepared in 
the manner of this invention in kit form. That is to say, 
it is preferred herein to package the mixture of epi 
tetracycline hydrochloride and tetracycline hydrochlo 
ride separately from the mixture of ethyl alcohol, wa 
ter, sucmse monooleate and decyl methyl sulfoxide. 
Similar considerations also obtain when dealing with 
the other sugar esters, alcohols, and penetration en 
hancing agents disclosed herein employed in combina 
tion with tetracycline hydrochloride and epi 
tetracycline hydrochloride. Accordingly. a preferred 
embodiment of the present invention encompasses a 
separately packaged portion of an equilibrium mixture 
of tetracycline hydrochloride and epi—tetracycline hy 
drochloride as disclosed hereinabove, and a separately 
packaged portion of the penetration enhancing carrier 
of the present invention. Such separately packaged 
portions are stable on prolonged storage and can be ad 
mixed by the user immediately before the course of 
treatment. it is convenient to package sufficient quanti 
ties of the two portions to provide a sufficient quantity 
of the anti-acne composition to last for about 4 to 
about 8 weeks of treatment. This, of course, is not criti 
cal to the present invention inasmuch as the clinical ef 
ficacy of the compositions herein is satisfactory even 
after storage. However, the use of separate packages 
for the tetracycline hydrochloride plus epi-tetracycline 
hydrochloride equilibrium mixture and for the ?uid 
ointment base insures that fresh material will be pro 
vided to the user. 
The size of the kits herein is of no consequence to the 

practice of the invention. For example, such kits can be _ 
provided which contain only a few grams of material 
and which are suitable for but a single application. Al 
ternatively, kits can be provided which comprise a rela 
tively large volume of the penetration enhancing base 
and multiple packets of the mixture of tetracycline hy 
drochloride and epi-tetracycline hydrochloride. The 
user can then measure aliquots of the base and add 
thereto a premeasured packet of the antibiotic mixture. 
lt is preferred herein to provide an anti-acne composi 
tion in kit form comprising a separately packaged, ?uid 
ointment base comprising from about O.l to about 1% 
by weight of sucrose monooleate, from about 0.l to 
about 8% by weight of decyl methyl sulfoxide, from 
about 30 to about 70% by weight of water, and from 
about 30 to about 70% by weight of ethyl alcohol. The 
second component of the kit comprises a separately 
packaged, dry portion of an anti-acne agent comprising 
an equilibrium mixture of tetracycline hydrochloride 
and epi-tetracycline hydrochloride in an amount suffi 
cient to provide a O.l to l.0% (wt.) concentration of 
said equilibrium mixture when dissolved in said ?uid 
ointment base composition. Preferably, the equilibrium 
mixture of tetracycline hydrochloride and epi 
tetracycline hydrochloride contains from about 0.05 to 
about 0. l 5% by weight (based on the total weight of all 
components) of a color stabilizer, especially sodium bi 
sul?te. Alternatively, the second component can be an 
equivalent amount of either tetracycline hydrochloride 
or epi-tetracycline hydrochloride, since these materials 
are stable in the dry state. The following example illus 
trates such an anti-acne kit. 

20 

25 

45 

50 

55 

60 

65 

24 

EXAMPLE XIV 

Component 1 
Ingredient Wt. 

Tetracycline hydrochloride. 0.06 oz. 
cpl-tetracycline hydrochloride 
equilibrium mixture 
Sodium bisul?te 0.02 07.. 

Component 2 
Ethyl alcohol 4 oz. 
Sucrose monooleate 0.06 oz. 
Decyl methyl sulfoxide 0.06 oz. 
Water 2.5 oz. 

In the composition of Example XIV, Component 1 is 
packaged in a dry, waterproof, foil packet; Component 
2 is packaged in a bottle having suf?cient headspace to 
allow mixing. Immediately prior to use, Component l 
is added to Component 2 and the mixture is shaken to 
mix. The user applies an effective amount of the com 
position to the acne lesion, ad lib, and alleviation of the 
acne is secured. 

In the above composition, the mixture of tetracycline 
hydrochloride and epi-tetracycline hydrochloride is re 
placed by tetracycline hydrochloride and epi 
tetracycline hydrochloride, respectively. and equiva 
lent results are secured. 
The preferred acne treatment of this invention com 

prises applying an effective amount of the composition 
of Examples IV or XlV to af?icted skin. Of course, it 
is preferred to cleanse the skin prior to treatment, and 
any soap or detergent composition suitable for washing 
the skin can be employed. However, it has surprisingly 
been discovered that, of the many detergents extant, 
sodium alkyl benzene sulfonate (avg. C ,2 linear alkyl 
chain; commercial material) appears to enhance the 
anti-acne efficacy of the compositions herein. That is 
to say, acne lesions cleansed with an effective amount 
of an aqueous solution of sodium alkyl benzene sulfo 
nate immediately prior to application of the anti-acne 
compositions herein are reduced in size and severity 
more rapidly than when the anti-acne composition is 
applied without pre~cleansing, or when such pre 
cleansing is carried out with soaps or synthetic surfac 
tants other than the sodium alkyl benzene sulfonate. 

In a method aspect of this invention, acne lesions are 
treated by applying thereto an effective amount of an 
anti-acne composition comprising: 

1. from about 0.1 to about 1% by weight of sucrose 
monooleate; 

2. from about 0.l to about 8% by weight of decyl 
methyl sulfoxide; 

3. from about 30 to about 70% by weight of water; 
4. from about 30 to about 70% by weight of ethyl al 

cohol', and 
5. from about 0.1 to about 1.0% by weight of a mem 
ber selected from the group consisting of tetracy 
cline hydrochloride, cpl-tetracycline hydrochlo 
ride, and an equilibrium mixture of tetracycline hy 
drochloride and epi-tetracycline hydrochloride. 

In a preferred method aspect, the acne lesions are first 
cleansed with an effective amount of an aqueous solu 
tion of sodium alkyl benzene sulfonate prior to applica- - 
tion of an effective amount of the aforesaid anti-acne 
composition. 
What is claimed is: 
1. A composition in liquid or semi-liquid form 

adapted to topical application to animal tissue, com 
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prising: (1 ) at least about 0.1% by weight of a sugar es 
ter; and (2) at least about 0.1% by weight of a sulfoxide 
of the formula R'S(O)R"' wherein R’ is a substituent se 
lected from the group consisting of straight and 
branched chain alkyl, alkenyl, hydroxy-substituted al 
kyl, methoxy-substituted alkyl, oxaalkyl, thiaalkyl, az 
aalkyl, and ketoalkyl containing from 8 to 12 carbon 
atoms and R2 is a substituent selected from the group 
consisting of low molecular weight alkyl and hydroxy 
substituted alkyl. 

2. A composition according to claim I wherein the 
sugar ester is selected from the group consisting of 
mono-acyl and di-acyl sugar esters wherein the acyl 
substituent contains from about 8 to about 20 carbon 
atoms. 

3. A composition according to claim 1 wherein the 
sugar ester is selected from the group consisting of 
mono-acyl and di-acyl esters of disaccharide sugars 
wherein the acyl substituents contain from about 8 to 
about 20 carbon atoms. 

4. A composition according to claim I wherein the 
sugar ester is a mono-acyl ester of sucrose wherein the 
acyl substituent contains from about 8 to about 20 car 
bon atoms. 

5. A composition according to claim 1 wherein the 
sugar ester is a member selected from the group con 
sisting of sucrose monooctanoate, sucrose 
monodecanoate, sucrose monolaurate, sucrose mono 
myristate, sucrose monopalmitate, sucrose monostea 
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rate, sucrose monooleate, and sucrose dioleate. 

6. A composition according to claim 1 wherein the 
sulfoxide compound is a member selected from the 
group consisting of octyl methyl sulfoxide, nonyl 
methyl sulfoxide, decyl methyl sulfoxide, undecyl 
methyl sulfoxide, dodecyl methyl sulfoxide, 2 
hydroxydecyl methyl sulfoxide, Z-hydroxyundecyl 
methyl sulfoxide and 2-hydroxydodecyl methyl sulfox 
ide. ' 

7. A composition according to claim 1 wherein the 
sulfoxide comprises from about 0.] to about l0.0% by 
weight of said composition. 

8. A composition according to claim 1 wherein the 
sugar ester comprises from about 0.1 to about l.0% by 
weight of the said composition. 

9. A composition according to claim 1 containing as 
an additional component a pharmaceutically accept 
able carrier. 

10. A composition according to claim 9 wherein the 
pharmaceutically acceptable carrier comprises a liquid 
alcohol containing from about 2 to about 6 carbon 
atoms. 

11. A composition according to claim 1 comprising: 
( l ) from about 0.1 to about 1.0% by weight of sucrose 
monooleate; (2) from about 0.1 to about l0.0% by 
weight of decyl methyl sulfoxide; (3) from about 20 to 
about 70% by weight of water; and (4) from about 20 
to about 70% by weight of ethyl alcohol. 


