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Abstract 
The use of leather and skins to clothe and protect people from the weather has been normal practice since the 
beginning of mankind. The modern tanning procedures using chromium salts has been in use for one hundred years 
and even more recent organic tannages based on glutaraldehyde and syntans have been in commercial use for 
several decades. Consequently increasing media reports in the last years associating skin irritations with contact to 
leather in shoes, clothes or furniture, have been rather puzzling.  
 
It is clear that the use of leather in the manufacture of clothes and shoes can often result in leather coming into direct 
contact with the human skin. So with the development of free-of-chromium (FOC) tannages for use in key areas like 
automotive upholstery and its possible expansion into other areas like children’s shoes, it was decided to evaluate 
the skin compatibility of a FOC leather.  
 
A group of men and women with known skin sensitivities agreed to take part in an epicutaneous test to detect if 
having FOC leather directly in contact with the skin would cause any skin irritation or allergy responses. The results 
of this dermatological evaluation undertaken by the Skin Clinic of a German medical school are reported. 
 
1 Introduction 

 Since the beginning of mankind skins have been converted to leather by various chemical 
processes, so that the people can keep warm and be protected from the weather. Even the modern 
tannages procedures used today have a long history of commercial use and are accepted globally. 

Over the last years the media is reporting an increasing number of people claiming skin irritations from 
clothing and in some cases this is associated with wearing leather articles. In such cases it is often 
difficult to prove the real source of the problem but it serves as a warning for any new leather tannage or 
leather uses involving skin contact.  

There has been a large increase in organic free-of-chromium (FOC) tannages for automotive interior 
leathers, especially for car seats. As well there is an increasing demand from shoe manufacturers to use 
FOC leathers for making small children’s shoes. In these uses there is the likelihood of direct contact 
between the skin and leather. Today one of the most common organic FOC tannages involves the use of a 
glutaraldehyde pre-tannage with a synthetic/vegetable extract retanning. It was decided to undertake a 
skin compatibility test using leather made with such a typical FOC tanning process. 

The skin compatibility test was made with a closed epicutaneous patch test used to detect skin irritation 
and contact allergy responses from skin contact with the test material. The test principle of this method 
has been established for more than 100 years and today this patch test procedure is standardised and 
accepted world-wide as precise and reliable. 

2 Method 

      A group of 20 people, many with known sensitivity to allergies and skin irritation, were selected for 
the study carried out by the Allergy Department of the Skin Clinic at the Darmstadt University Medical 
School. 

Full sized pieces of leather were prepared with a chromium-free, glutaraldehyde pre-tannage and 
syntan/vegetable retannage (using syntans with low residual formaldehyde and phenol), followed by a 
good fixation to keep the water extractable substances low[1]. The leather was analysed for harmful 
substances and other parameters according to the SG Label specifications by TÜV Produkt and Umwelt 
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GmbH[2]. The test leather complied with the stringent limits and parameters for potentially harmful 
substances required to be certified with the SG Label.   

The test procedure followed the classical epicutaneous patch test. A postage stamp sized piece of the 
chromium-free tanned leather was wetted out and placed on the test plaster, which was then stuck with 
gentle pressure to the healthy skin of upper back on both sides of the spine. The central test patch part of 
the plaster has an aluminium layer, so it is not breathable and therefore is considered to be a “closed” 
epicutaneous patch test. 

The area of skin on the back that will be used for the test may not be washed with soap or cleaned with 
solvents before the test. It is desirable that before and during the test that the people do not expose the 
skin in the test area to UV- irradiation, such as in a sun simulation studio. Similarly, the test person 
should not apply medicaments or lotions to the test area. 

While the test patch is applied to the skin the test persons are advised to keep the skin area dry and to 
avoid physical stress that could cause sweating.  

The test patch is applied to the skin for 48 hours. 

The skin reaction of the 20 people was evaluated according to the International Contact Dermatitis 
guidelines, that is, 10 minutes and 24 hours after removal of the patch test plaster. These criteria are 
accepted world-wide and normally used in scientific publications on contact dermatitis. 

The skin irritation evaluation scheme has 5 criteria for the different levels of reaction and a separate 
evaluation for other skin reactions: 

- no visible reaction; 
- possible reaction; slight redness; 
- slightly positive reaction; redness, infiltration, possibly small skin papules; 
- strong positive reaction; redness, infiltration, small skin papules, blisters; 
- very strong positive reaction; intensive redness, infiltration, small skin papules,  
  blisters joined together; 

or  - other types of irritation reactions. 

3 Results and discussions 

 The chrome-free organic tanned leather specimens were tested on 20 participants (13 women and 7 
men). Eleven of the test persons were suffering from different types of skin rashes, however, the test area 
on the back was free of symptoms. So the test was performed under what was described by the Skin 
Clinic experts as especially “tough” conditions. 
 
The results of the patch test with the leather samples showed that the leather directly on the skin was 
tolerated by all test participants. None of the test persons, including more than half who were known to 
have sensitive skins, showed any visible reaction to having the leather sample for 48 hours directly on the 
skin. 
 
The test results show the chromium-free organic tanned leather (which was wetted out before application 
to the skin) is a skin-friendly material. Even people with sensitive skin who participated showed no 
reaction to direct, prolonged skin contact with the leather. It is clear from this result that the leather itself 
and its soluble components have no potentially skin sensitizing properties.  
 
4 Conclusions 

 Under controlled conditions a group of 20 persons undertook a skin patch test to see if wetted out 
specimens of chromium-free organic tanned leather would cause any irritation to the skin. Within the test 
group were 11 persons with known skin sensitivity problems. 
 



After 48 hours of direct skin contact, none of the test persons showed any reaction to the leather. The 
conclusion from this result is that the chromium-free organic tanned leather and its soluble components 
do not have any potential skin sensitizing properties. This leather can be considered to be a skin-friendly 
material, even for skin-sensitive people.  
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