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ACNE TREATMENT 

Albert M. Kligman, Philadelphia, Pa., assignor to 
Johnson & Johnson, New Brunswick, NJ. 

Continuation-impart of application Ser. No. 678,493, 
Oct. 25, 1967. This application Sept. 23, 1969, Ser. 
No. 860,296 

Int. Cl. A611; 15/02 
US. Cl. 424-318 10 Claims 

ABSTRACT OF THE DISCLOSURE 

The dermatologic disorder called acne vulgaris is con 
trolled by topical application of vitamin A acid to the 
affected area. The application is made daily with a com 
position of low vitamin A acid content in the order of 
about 0.1%, by weight, until the acne is relieved. Particu~ 
larly suitable compositions for topical applications are 
also provided. 

This application is a continuation-in-part of applica 
tion Ser. No. 678,493 ?led Oct. 25, 1967 now abandoned. 

BACKGROUND OF INVENTION 

Acne is a dermatological disorder which is more preva 
lent in adolescence and is found mainly within the age 
group of about 15 to 22. As it occurs primarily in the face 
and trunk are'as, affecting the appearance of the patient, 
it probably causes more mental pain and anguish to those 
a?iicted than many other diseases which, from a physical 
standpoint, may be much more severe. The basic lesion 
of acne is the comedo or “blackhead” of a pilosebaceous 
follicle. The condition may be mild and transient with 
only a few blackheads which can readily be ejected by 
pressure and are of little concern, or may be severe, per 
sistent, and very dis?guring with the more serious cases 
frequently leaving permanent scarring. 

There have been many treatments proposed for acne, 
almost any treatment giving some relief. What appears to 
occur in the development of acne is that there is an initial 
?lling up of the follicle with a rather tough, keratinous 
material. This impaction of horny material is the white 
head and blackhead. As a result of bacterial growth in 
these horny impactions, the follicle ruptures initiating 
the in?ammatory phase of the disease which takes the 
form of pustules, papules, cysts and nodules. 
One of the commonly used methods for acne treatment 

is the use of peeling agents which cause exfoliation with 
the removal of some of the keratinous plugs. In the more 
serious cases where pustular or cystic lesions ‘exist, the 
same are evacuated by incision and the contents expressed. 
Various other therapies have been employed, such as vac 
cine therapy, to assist in the control of chronic infection 
and increase the patient’s resistance to Staphylococci; 
hormone therapy, which is applicable only for female pa 
tients who may be put on routine contraceptive regimen 
with estrogens; antibacterial therapy for the treatment of 
extensive pustular or cystic acne where the patient may 
be treated with tetracycline's, penicillin, erythromycin, or 
other of the antibacterial agents and, in some instances, 
general surgical skin planing may be used. 
Although many different approaches have been used 

for the treatment of this almost universal a?iiction, none 
of the heretofore topical treatments has been found to 
be particularly effective, although the systematic adminis— 
tration of hormones and antibacterials has been shown to 
have some merit. ' 

The administration of large oral doses of vitamin A has 
been suggested as being bene?cial in acne, Straumford, 
J. V.: “Vitamin A: Its Effects on Acne,” Northwest Med., 
42; 219-225, August 1943), although other investigators 
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have felt it to be ineffective (Anderson, J. A. D. et al., 
“Vitamin A in Acne Vulgaris,” Brit. Med. J., 2: 294-296, 
August 1963; Lynch, F. W. et al., “Acne Vulgaris Treated 
With Vitamin A,” Arch Derm., 55: 355, 357, March 1947, 
and Mitchell, G. H. et al., “Results of Treatment of Acne 
Vulgaris by Intramuscular Injections of Vitamin A,” Arch. 
Derm., 64: 428—430, October 1951). 
Vitamin A acid has been applied topically, Beer (Beer, 

Von P., “Untersuchungen iiber die Wirkung der Vitamin 
A-Séure,” Dermatologica, 124: 192~l95, March 1962) 
and Stiittgen (Stiittgen, G., Zur Lokalbehandlung von 
Keratosen mit Vitamin A-Saure,” Dermatologica, 124: 
65—80, February 1962) achieving good results in those 
hyperkeratotic disorders which are responsive to high oral 
doses of vitamin A. Among those treated by Beer and 
Stiittgen were patients with acne; however, these investi 
gators reported no eifective results on this disorder. Brit 
ish Patent 906,000 discloses a cosmetic preparation con 
taining vitamin A acid for regulation of the corni?cation 
processes of human skin. 

It has now been shown that acne vulgaris can be re~ 
lieved and the skin cleared of comedones, and, in some 
cases, of the dis?guring pustules and cysts through the 
repeated daily application of vitamin A acid applied top 
ically to the aifected areas. The application of the vitamin 
A acid results in an irritation, as shown by peeling and 
diffuse redness of the skin in the treated areas. The topical 
treatment with the vitamin A acid is continued until the 
acne is no longer apparent. If the irritation resulting from 
the treatment appears to be substantially subsiding while 
the acne is still present, the number of daily treatments 
may be increased and/or the concentration of vitamin A 
acid in the topical application may be increased. Normal 
ly, however, daily topical applications, one to two times 
each day, with the vitamin A acid at a fixed concentra 
tion in the applied composition, are entirely satisfactory. 

I have discovered that acne vulgaris can be effectively 
cleared through the repeated topical application of vitamin 
A acid to the affected skin area when the vitamin A acid 
is applied over an extended period of time in such man 
ner and such concentration as to cause noticeable irrita 
tion when applied. Vitamin A acid is used in the present 
speci?cation and claims refers to a composition in which 
the terminal methylene group of vitamin A has been re 
placed by a carboxyl group. It is also known as retinoic 
acid. 
The vitamin A acid is preferably applied in a liquid 

solvent. A composition found to be particularly effective 
is vitamin A acid dispersed in small amounts in a water 
miscible (substantially oil- and‘ fat-free) liquid carrier 
made up of hydrophylic liquids having a high solvating 
action. A particularly suitable solvent carrier in this 
regard consists essentially of a combination of (A) from 
about 25 to about 75%, by weight, of ethyl alcohol or 
isopropyl alcohol, preferably the former, and (B) the 
balance essentially a liquid glycol above ethylene glycol 
or a liquid glycol above ethylene glycol and a liquid 
ethylene glycol mono methyl or mono ethyl ether. When 
the balance is essentially a combination of a liquid glycol 
and a liquid ethylene glycol mono ether, the former will 
usually predominate; that is to say, the liquid glycol will 
be present in an amount, by weight, greater than the 
liquid ethylene glycol mono ether. 

Examples of suitable glycols are liquid‘ polyethylene 
glycols, such as polyethylene glycol 400, propylene glycol 
and liquid polypropylene glycols. Of these the polyethyl 
ene glycols and propylene glycol are preferred. Examples 
of suitable liquid ethylene glycol ether‘s are the mono-, 
di- and triethylene glycol monomethyl ethers and the 
mono-, di- and triethylene glycol monoethyl ethers. Of 
these the mono- and diethylene glycol monoethers are 
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‘preferred. Small amounts of other materials which do not 
materially alter the advantageous characteristics of the 
composition may be included. For example, a small 
amount of polyethylene glycol 4000 may be included to 
thicken the composition. Likewise, a small amount of an 
antioxidant, like butylated hydroxytoluene, may be in 
cluded as a stabilizer to increase shelf life. 

Typical such solvent carriers are as follows (percent 
being by weight): ’ 

Percent 
Ethylene glycol monomethyl ether _____________ __ 25 
Ethyl alcohol (95 %) ________________________ __ 25 
Polyethylene glycol 400 ______________________ .._ 50 

Ethylene glycol monomethyl ether _____________ __ 5 
Ethyl alcohol (95%) ________________________ __ 25 
Polyethylene glycol 400 ______________________ .._ 70 

Ethylene glycol monoethyl ether _______________ __ 25 
Ethyl alcohol (95%) ________________________ __ 25 
Polyethylene glycol 400 ______________________ __ 50 

Diethylene glycol monoethyl ether _____________ __ 25 
Ethyl alcohol (95%) ________________________ __ 25 
Polyethylene glycol 400 ______________________ __ 50 

Ethy lalcohol (95%) ________________________ __ 5O 
Propylene glycol _ _ 50 

Ethyl alcohol (95%) ________________________ .._ 50 
Polyethylene glycol 400 ______________________ .. 50 

Isopropyl alcohol 50 
Polyethylene glycol 400 ______________________ __ 50 

Ethyl alcohol (95%) ________________________ .__ 50 
Polypropylene glycol 400 _____________________ __ 50 

As previously indicated, application of the vitamin A 
acid should be in such manner and in such concentration 
as to cause visible irritation. The concentration of the 
vitamin A acid in the topically-applied composition is 
generally in the order of about 0.1%, by weight, of the 
applied composition. Thus, the vitamin A acid concen 
tration in the applied composition may range from 0.20% 
to 0.5%, by weight, with a concentration in the range of 
from about 0.05 to about 0.25% being preferred. 
The vitamin A acid composition is applied daily until 

the desired relief is obtained, and this may require one or 
two (or possibly three) applications each day, depending 
upon the particular individual. Normally the treatment 
requires at least a month. Thus, acne in its mildest form 
(only a small number of comed'ones) may be substan 
tially cleared in four to six weeks. However, more severe 
cases may require two to three months or longer. 
On application there is an irritation to the skin, the 

patient feeling a tingling or irritating ‘sensation which is 
caused by the vitamin A acid present. The irritation is 
readily observed by a ?ushing or diffuse reddening of the 
skin to which the vitamin A acid is applied followed by 
a peeling of the skin surface. It is important that the 
patient feel this irritation as this is indicative of the con 
centration needed to be e?ective. Not only peeling, but, 
with in?ammation, blackheads and‘ whiteheads are con 
verted into pustules followed by extrusion of the horny 
plug and healing of the lesions. 
The vitamin A acid appears to have an effect substan 

tially diiferent from the irritants generally employed. Its 
effect is twofold: it causes an intercellular edema of the 
epithelium lining the comedo which thereby becomes 
porous allowing products within the comedo to leak into 
the tissue. This incites the in?ammation which converts 
the comedones. Secondly, it increases the rate of repro 
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duction of epithelial cells so that the horny cells stream 
out more rapidly carrying the impaction with them. This 
is illustrated, for example, in the drawings wherein the 
several t?gures show the progressive stages of expulsion 
of the comedo, in?ammatory in one case, increased kera 
tinization in other. Not infrequently, new pustules and 
papules suddenly appear during the initial period of 
therapy. This has been found to be due to an in?amma 
tory “explosion” of pre-existing comedones. Under the 
in?uence of the vitamin A acid, comedones, inert for 
Weeks or months, suddenly “blow up.” Since these in 
?ammatory lesions are normally rather small, it is believed 
that the vitamin A acid excites in?ammatory explosions 
at an earlier ‘stage than could occur naturally. After this 
initial phase of exfoliation, the situation improves. If the 
treatment is to be ultimately effective on the particular 
individual there is usually an initial indication of the 
beginning of this effect at about the end of the third Week 
of treatment. Continued application of the vitamin A acid 
prevents the formation of new comedones and ameliorates 
the condition. When treatment is discontinued, however, 
comedones again develop ‘since the present treatment does 
not reduce the amount of sebum or oil excreted by the 
skin. 

Referring then to the ?gures, these are photornicro 
graphs of exised specimens of skin. FIG. 1 shows an open 
comedo (blackhead) before treatment. FIG. 2 Shows the 
in?ammatory reaction, caused by the present treatment, 
destroying epith'elia lining with consequent unseating of 
the comedo which will soon be exfoliated. FIG. 3 shows 
extrusion of the comedo as a result of speeding up of 
keratinization. Horny cells are being produced at an 
accelerated rate, and the comedo is being ‘swept out by 
this stream of cells. FIG. 4 shows normal sebaceous 
follicles of the face. These follicles are the sites in which 
cornedones form. FIG. 5 shows the ?lling of the follicle 
with horny material, the intermediate stage of comedo 
formation. 
The results of clinical tests on 103 patients using 

0.1%, by weight, vitamin A acid in a clear vehicle con 
sisting of equal parts of 95% ethyl alcohol and propylene 
glycol are reported in “Topical Vitamin A Acid in Acne 
Vulgaris,” by Kligman, Fulton and Plewig in Arch. Derm., 
vol. 99, April 1969, pages 469—476. 

Having thus described my invention, I claim: 
1. The method of treating acne comprising applying 

vitamin A acid topically to the a?ected area in a con 
centration e?ective for the treatment of acne and‘ repeat 
ing such applications daily, whereby said applications 
result in the peeling and diffuse redness of the skin 
treated, and continuing said treatment until the acne has 
subsided. 

2. The method of claim 1 comprising applying topically 
to the aifected area a composition comprising vitamin A 
acid and a carrier, and continuing said applications at 
spaced intervals of one to two times a day. 

3. The method of claim 2 in which the concentration 
of vitamin A acid in the composition is in the order of 
about 0.1 percent, by weight, of the topically-applied 
composition. 

4. The method of claim 2 in which the concentration 
of vitamin A acid in the composition is from 0.02 to 0.5 
percent, by weight, of the topically applied composition. 

5. The method of claim 2 in which the concentration 
of vitamin A acid in the composition is from 0.05 to 0.25 
percent, by weight, of the topically applied composition. 

6. The method of claim 2 wherein said carrier is a 
water-miscible organic liquid. 

7. The method of claim 6 wherein said carrier consists 
essentially of 

(A) from about 25 to 75%, by weight, of an alcohol 
selected from the group consisting of ethyl and iso 
propyl, alcohol and 
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(B) the balance being essentially a liquid ‘selected from 
the group consisting of 

(a) a liquid glycol above ethylene glycol, and 
(b) a mixture of a liquid glycol above ethylene 

glycol and a liquid lower alkyl ether of an 
ethylene glycol selected from the group consist 
ing of the monomethyl and monoethyl ethers. 

8. The method’ of claim 7 in which said alcohol is 
ethyl alcohol, said liquid glycol is a liquid polyethylene 10 
glycol and said liquid ethylene glycol mono ether is 
selected from the group consisting of monoethylene gly 
col monomethyl ether, monoethylene glycol monoethyl 
ether, diethyleneglycol monomethyl ether and diethylene 
glycol monoethyl ether. 

9. The method of claim 8 in which said carrier consists 
essentially of. ethyl alcohol and liquid polyethylene glycol. 

10. The method of claim 9 in which said‘ ethyl alcohol 
and said polyethylene glycol are present in approximately 
equal parts by weight. 
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