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Synopsis 

Although urea is know for about 50 years, its use as a topica! drug or as an adjunct is obtaining 
more and more attention in topica! dermatotherapy, Urea is absolutely non-toxic, undesirable ac
tions occur only, if skin state and concentration of urea are on a disbalance. Urea proved to be a 
most valuable substance for restoring hydration in dry skin and in eczemas due to skin dryness. The
refore, urea ranks among the standards in atopy, for the treatment of eczema as well as for the inter
val care. 

Riassunto 
Sebbene si conosca l'urea già da circa 50 anni, il suo uso come farmaco o cosmetico topico sta otte
nendo sempre più attenzione nella dermoterapia topica. 
L'urea è assolutamente atossica e si possono verificare effetti indesiderati solo nel caso in cui le 
condizioni della pelle e la concentrazione di urea siano sbilanciate. 
L'urea ha provato di essere una sostanza di grande valore per il ripristino dell'idratazione nella cute 
secca e negli eczemi causati dalla cute secca. L'urea si colloca quindi tra le scelte standard nei casi 
di atopia, per il trattamento degli eczema e per le terapie di intervallo. 
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INTRODUCTION 

Urea (carbamide), the diamide of carbonic acid. 
is a naturally occuring degradation product of 
various prote ins in man. Up to 30 g were produ
ced dail y. Urca is found in ali organs and body 
liquids. On thc skin surface, urea is an impor
tant component of the natural moisturizing fac
tor containcd in the hydrolipid emulsion. 
About 50 years back, urea was reccommended 
for the topica! treatment of hand eczema but 
only 30 years back. the first experimental data 
were collected on its biochemical and pharma
cological activi ties. The moisturiz ing capacity 
of urea in the s tratum corneum, especia lly in xe
rotic states, was discovered. In 1988, a sympo
sium was he ld in Salzburg, Austria, the procee
dings of which contain all the information avai
lable on the various actions of urea in dermato
logy and cosmetology ( 1 ). The more recent pub
blications are compi led in a review article publi
shed 1993 (2). 
Today, urea belongs to the standard substances 
used in dermatologica! therapy and skin care. 

TOXICITY 

Urea lacks any systemic tox ic ity. Urea formerly 
was used as a diurctic drug; doses up to I .O g/kg 
bodyweight were given intravenously, without 
any undesirable action. 
Therefore, following absorption from exte rnal 
preparations, no tox ic effects o f urea can be 
found. 
The tolerance of urea de pends on the state of the 
skin and on the concentration of urea. The vehi
cle applied may influence the tolerance, too. On 
healthy skin , urea may be used in concentra
tions up to 20%. Most products, however, con
tain 5- 10% of urea, only, as iffitating effects on 
slightly damaged skin should be avoided. Such 
e ffects might develop as a consequence of 
osmotic act ivity. 
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BIOCHEMICAL FUNCTIONS 
OF UREA ON THE SKIN 

Urea is an important component of the natural 
mo is turi z ing factor of the stratum corne um. 
Water is bound by an inc lusion in the c rysta l 
s tru cture o f urea and only s lowly liberated. 
Urea s tems from the sweat and from the pro
cess o f keratinization. The natural moi s turi 
z ing fac to r cons is ts of vari ous ions (24%), 
py rrolidone carbo xylic acid ( 12%). variou s 
o the r ca rboxy l ic ac id s (50%), am ines and 
am ides ( 17%) and urea (7%). One shou ld not 
undcrsti mate the amount of natural mois turi 
z in g fac to rs in the s tratum corneu m w ic h 
make up about 25% of the dry weight of the 
total horny layer. 
S tratum co rne um of health y sk in contain s 
about 40 M urea per lo M amino acids which 
co rresponds to about 28 µ g/2.5 cm2 (2). In 
dry sk in , urea content is s igni ficant ly lowe r 
(50% in some ins tances, only). C lin ically nor
mai skin of a topic individuals conta ins o nly 
30% urea compared to normai va lues. In c li 
nicall y d iseased s kin (a topic eczema), urca 
conteni is lowered to 20% of normai values 
(Fig. 1, 2). 
From these data the conc lu sion may be rea
ched tha t urea is one of the m ost important 
components of the natural moisturizing factor 
of human skin. 

MOISTURIZING ACTIVITY OF 
UREA 

Urea exerts a wide ranges of pharmacological 
activities when applied on the skin: 
- moisturiz ing activity, 
- desquamating action (lysis of cementing sub-

s tance), 
- an timicrobial action (uptake of wate r in terfe

res with the growth requirements of microor
ganisms), 
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strotum corneum following immersion in vorious solutions 
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city of humon strotum corneum (Wohlrob from 3). 

- "antiinfl ammatory" action (antipro li fe rat ive, 
antiedcmatous, antipruritic). 

- enzyme inh ibiting action (mostly against pro
teases) and 

- keratolyt ic act ion (true ke ratinolys is occurs 
under the influence of urea in a concentration 
o f 40%). 

T he most important (and therapeutically most 
w ide ly used) ac t ion of urea is its moisturi 
z ing capac it y. By imm ers ing s t ra tu m co r
neum fro m dry skin (psoriati c, ichthyotic) in 
S M urea/ I, the uptake of water could be si
gnificantly inc reased. In these experimen ts, 
urea sho wed definite ly highe r ac tivity than 
g lycero l, a humectant which is w ide ly used 
in cosmetic produc ts. In another se ries of ex
pe riments, tritia ted wate r was applied o n the 
s kin s ur face in th e fo rm of a wa te r-in -oi l 
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emulsion with 10% urea . The water reten
tion , judged by ho w long tritiated wa ter 
could be detected and in which amount, was 
s ignificantly higher than in the controls with 
the vehicle alone. (Fig.4). 
The application of urea containing emuls ions 
decreases skin roughness due to the moisturi 
zing action of urea; maybe, the desquamating 
action of urea contributes to this effect. In 
atopic skin, this decrease in roughness, jud
ged by the replica method , was expec ia lly 
pronunced. (Fig. 5, 6). 
A vast number of experiments has been con
ducted to ascertain the moisturizing property 
of urea (figures 3, 4, 5, 6). Various methods 
have been used to probe this effect: corneome
try, measurement of conductivity, evaporime
try and profilometry. By electron microscopy, 
a loosening of the Jayers within the stratum 
corneum could be demonstrated, indicating a 
moisturizing effect (2) . Cf. Fig. 7 , 8, 9. 
In diseased skin , too, experimental investiga
tions have been performed to demonstrate the 
moisturizing (and antieczematous) action of 
urea. In the European Study (Barcelona, Ham
burg, Vienna) a statistically significant increa
se in moisture and a statistically significant 
decrease in TEWL occurred following a four 
week treatment of atopic eczema with a prepa
ration containing I 0% urea ( 4 ). Cf. Fig. I O. 

KERATOLYTIC ANO 
DESQUAMATING PROPERTIES 
OF UREA 

In concentrations up to 20%, urea exerts a con
centration-depending desquamating action on 
the stratum comeum. By this effect, skin pene
tration is facilitated. Cf. Fig. IO, 11. 
In a 40% concentration, urea has been shown to 
exert true keratinolytic properties. Nail plates in 
fungal diseases may thus be dissolved. 
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% dccrease or roughness parameters 

30 

20 

10 

Stan I day 5 day 8 day 

Fig. 6: Decreose of skin roughness porometers RZ ond RA 
following the use of o silicone-contoining woter-in-oil 
emulsion with 5% ureo. Meon volues of 9 o topic indivi
duols were given (Puschmonn, from 3). 
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Fig. 8: Skin moisture following the opp/icotion of o silicone-contoining oil-in-woter emulsion with ond without 5% ureo 
tor two weeks. Meon volues of 6 heolthy individuo/s were given (Puschmonn, from 3). 
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Fig. 9: Hyperkerototic skin in chronic eczema before ond offer the opplicotion of ureo 10% + solicylic acid 5% tor 10 days. 
REM materio/ from biopsies, mognificotion 2.5(),J x. 
From 2, with the permission of the outors Plugshoupt ond FrCih. 
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ANTllNFLAMMATORY 
ACTIONS OF UREA 

An antiproliferative effect of urea has been de
monstrated in states of accelerated cellular tur
nover (e.g. psoriasis vulgaris) but no atrophoge
nic effect in normai skin could be observed. 
The antiedematous ac tion of urea is connected 
with its diuretic acti vity. In states of lymphosta
sis, a dramatic response can be evoked by topi
ca! applications of I 0% urea. 
The antipruritic activity of urea mainly is due to 
its moisturizing capacity. On the other hand , a 
directed influence of urea on those enzymatic 
activ ities which provoke itch could be demon
strated. 

ANTIMICROBIAL ACTIVITY 
OF UREA 

By its strong wate r binding capacity, urea inhi
bits the growth of microorganisms. Therefore, 
urea may be regarded as a preservative-saving 
substance. 

UREA COMBINED WITH 
OTHER DRUGS 

Via three mechanisms, urea increases the phar
macological activities of other simul taneously 
applied drugs: 
- v ia its moi sturizing capacity (increased ab

sorption), 
- via its desquamating properties (increased ab

sorption) and 
- via the formation of hydrophilic adducts (in

creased re lease from the preparation and in 
creased uptake by the skin). 

Lastly, synergistic effects much be mentioned 
between urea and some topically applied drugs 
with antiinflammatory or keratolytic action. An 
example is shown in Fig.9. 
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USES OF UREA 
IN DERMATOLOGY 

Urea alone 

Dry skin , old skin , photodamaged skin. 
Atopic skin , (therapy and interval skin care). 
Psoriasis vulgaris and other scaly dermatoses. 
Ichthyosis and ichthyos iform skin conditions, 
hyperkeratoses, keratoses. 
Onycholysis (40%!) 

Urea in combinations 

With glucocorticoids (hydrocortisone, halc ino
nid): atopic eczema, chronic dry eczema, Pso
riasis vulgaris, ali old, hyperkeratotic, scaly, re
sistant inflammatory skin lesions. (5-1 0% urea, 
O, 1- 1 % steroid). 

With anthralin ( 17% urea + 0,5-2% anthral in): 
Psoriasis v ulgaris, prolonged applications or 
short contact therapy. 
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Fig. 11 - Desquamating action o f urea 

121 



81olog1col funct1ons ond theropeut1c propert1es of ureo 

With polydocanol (5% urea + 3% polydoca
nol): atopic eczema, treatment and interval skin 
care. 

With tretinoin (10% urea + 0,03% tretinoin): 
non-inflammatory, non-erythrodermic ichthyo
sis. 

With salicylic acid (10% urea + 5% salicylic 
acid): stubborn hyperkeratosis, corns, eventual
ly warts. 

With bifonazole (40% urea+ 1 % bifonazole): 
onychomycosis. 

Among the combinations of urea with other 
drugs, the preparations containing urea and a 
glucocorticoid have found widest application. 
Urea increases the biovailability of the steroid 
("hydrocortisone develops into triamcinolone") 
but does not alter the incidence and severeness 
of undesirable effects. 
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