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_________________ synopsis 

Modem dermatology looks more and more closely in to "old" substances wich proved to be 
effecti ve and safe. In addition, most of them are much cheaper than the new compounds. Urea is 
one of the o ld substances which were used more and more often in topica( therapy of dermatoses, 
either alone or in combination wi th a steroid, anthralin, retinoic acid or salicylic acid. In this paper, 
biochemistry and pharmacology of urea with special reference to its topical applicat ion were 
outlined. In many dermatbses, urea containig preparations may be successfully appl ied. Lasty, the 
possibilities of urea in cosmetology are briefly discussed. 

Riassunto 

L'urea é una de lle sostanze più vecchie di uso dermatologico, utili zzata in te rapi a da so la o in 
associazione con steroidi, atralina, ac ido retinoico e acido salic il ico. Viene descritto l'aspetto 
biochimico e farmacologico de ll'urea in relazione sopratutto al suo uso topico. In molte dermatosi 
le preparazioni a base di urea vengono utilizzate con grande successo. Infine ne viene discusso il 
suo uso cosmetologico. 
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Biochemistry, pharmacology and therapeutic use of urea 

lntroduction 

Urea (carbamide, the diamide of carbonic acid) 
may be found in ali organs, ti ssues, and body 
fluids. 
Physiologically, urea is present on the skin sur
face, too, as a compone nt of the hydrolipid 
emulsion. Urea here stems from sweat (content 
0 .4% urea) and from keratin ization (end product 
of arginine degradation). 
In fo rmer times, urea ma inly was used as a 
d iure ti c a nd an a nti e de m a dru g . Doses 
amounted to I 5 g per day orally or I.O g/kg/d 
intravenously. Urea was well tolerated even in 
these high doses. 
Fro m the beginnin g o f the fo rties, urea was 
used for dermato logica! therapy in the fo rm 
of creams and o intments (1, 2, 4 ). Numerous 
experimental in vest igat ions proved its valu
ab le the rape utic acti o ns . In th e last years, 
urea is al so inc reas ing ly fo und in cosmetic 
prepara ti ons . 
In December 1988, a symposium was he ld in 
Sal zburg on " Urea in de rmatology" . Th e 
proceedings of thi s conference contain a li the 
documentation on this topic (2). 

Dermato-toxicology of urea 

The topica! use of urea never provokes systemic 
resorptive effects as urea by itself is an atoxic 
substance. 
On healthy skin , urea may be applied in con
centrations up to 20%. (Due to chemical factors, 
such concentrations are not easy to reach! ). On 
inflamed skin, concentrations of urea should be 
limited to 2 or 10%, depending upon the state 
of the lesions. Urea in a 40% concentration may 
be used for che mi ca l on ychol ys is, e.g . in 
onychomycoses. 
Urea lacks sensitizing and photodynamic ac
tivities. Urea is color- and odorless and does 
not stain either the skin or the linen. 
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Pharmacological acfivities 
of urea upon topica/ use 

Applied externally, urea exerts a variety of der
matologically and cosmetologically important 
actions: 

Moisturizing action: Urea binds water by in
cludi ng it into its c rystal structure. In a con
centration of 70%, urea is an important com
ponent of the natural moisturizing factor of nor
mai human sk in. In contrast to the effects of 
humectants (glycerol, propylene g lycol), urea 
acts a moi sturi zer even in xerotic sk in cond i
tions. As water is the most important plastifying 
agent in stratum corneum, humidity significant
ly improves smoothness of the sk in. Atopic skin 
with its lack of water binding capacity needs 
urea for its care. 

Keratolytic - keratinolytic action: By spli tting 
hydrogen bonds, urea in hig h concentra tions 
(40%) exerts a proteinolytic (keratinolyti c) ac
tivity. Th is effect may be used for a chemical 
onycholysis. 

Desquamating action: Urea loosens the inter
cellular connections between the corneocytes 
thus facilitating desquamation of superfi c ial 
cells and, on the other hand, increasing penetra
tion. This effect may activate of drugs which are 
applied concomitantly with urea. 

Antimicrobial action: By absorbing water, urea 
hinders the growth of microorganisms, without 
provoking an antimicrobial effect in the usual 
sense. T hus, p reservation o f urea-contai n ing 
products needs less po tential a ll ergens in the 
form of the usual microbistatic substances. 

Antiinflammatory action: The ant iin fl am
matory action of urea consists of severa! com
ponents: antipro lifera ti ve (in states of increased 
cellular tumover, only), antiedematous (topica! 



"diuretic" effect, as could be demonstrated in 
cases of lymphostatic papillomatosis cutis ver
rucosa), and antipruritic (inhibitory action on 
enzymatic activities which promote itch). 

Dermatologica/ indications 
tor urea 
Topica! preparations containing urea may suc
cessfully be used in a variety of dermatoses: 
- Atopic eczema (the rapeutic application, skin 
care in states of dryness and various fonns of 
subacute and chronic, dry eczemas. 
- Psoriasis vulgaris and othe r scaly diseases. 
- Senile skin and other states of excessive dry-
ness and itch. 
- Ichthyosis 
- Hyperkeratoses, keratoses. 
- Chemical onycholysis, e.g. in onychomycoses. 

Urea combined with other 
drugs 
By its desquamating and hydrating actions, urea 
increases the bioavailability of other drugs. 
Furthermore, urea enhances the topica! activity 
of som e s ubs tances by influe nc ing thei r 
solubili ty and crystal struc ture. 
Urea can be successfully combined with the fol
lowing substances: 
- Glucocorticoids: The addition of urea increases 
the therapeutic activity of the glucocorticoids 
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without changing the extent of undesi rable ac
tion s. E. g., 1 % hydrocortisone reaches the 
therapeutic effectiveness of 0.025% fluocinonide 
when 10% urea is incorporateci. In combination 
with glucocorticoids, the antimicrobial action of 
urea is of special importance. 
- Anthralin: Th e addition of 17 % urea to 
anthralin 0.05 - 0.2% improves the antisporiatic 
action , in short contact therapy as well as in 
day- time care. Irritati o n and s tain ing by 
an thralin is dimini shed, so compliance is in 
creased. 
- Tre tinoin: In severe ichthyoses, with the ex
ception of the inflammatory and e ryth roder
matic fonns, a combination of 0.03% tretinoin 
with I 0% urea may be used. Such a product 
may a lso prove to be s uccessfu l in s tubborn 
cases of chronic psoriasis. 
- Salicy lic ac id : In s tubborn cases of hyper
keratoses, a combination conta ining 10% urea 
and I 0% salicylic acid was recommended. 

Urea is cosmetology 

In cosmetic proc}uct\ oreams, ointments or -
best - lot ions, urea i~ incorporateci for sk in 
care purposes in concentrations between 2 
and 5 %. For cosme tic purpos es, the mo is
turiz ing ac tion of urea is of g reates t impo r
tance. Skin care produc ts for senescent peop le 
should contain urea. One may assume that the 
use of urea is cosmetic products will s teadi ly 
inc rease (3). 
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