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INTRODUCTION: Recessive dystrophic 

epidermolysis bullosa (RDEB) is a rare genetic 

disease caused by mutations in the COL7A1 gene. 

The absence of type VII collagen leads to 

epidermal detachment of the skin. To treat these 

patients, one strategy is to produce tissue-

engineered skin from patient’s cells after 

correction of the mutation by gene therapy. 

However, before grafting such a tissue, the 

functionality of the dermo-epidermal junction have 

to be confirmed. The objective of this study is to 

develop a mechanical test allowing to measure the 

adhesion strength of the epidermis of skin 

substitutes produce by tissue engineering.  

METHODS: Human keratinocytes (Ks) and 

dermal fibroblasts (DFs) were isolated from adult 

human biopsies and RDEB patients skin biopsies. 

Following cell culture techniques, tissue-

engineered skin substitutes (TESs) were produced 

using the self-assembly method.
1
 All TESs were in 

a circular shape of 21.29 cm² area. 

TESs were carefully cut into 40 mm-long segments 

of precise width of 12.5 mm each. The detachment 

of the epidermis was manually initiated at one end 

of the sample prior mounting on the machine 

clamps. Both ends of the sample were tightened 

with PBS-soaked sponges to prevent slipping from 

the clamps. The cohesion force between the 

epidermis and the dermis was measured in 

conformity with the ASTM-1876 standard
2
. The 

samples were subjected to T-Peel testing on an 

Instron ElectroPuls E1000 mechanical tester 

(Instron Corporation) with a 10 N load cell. 

Samples were loaded until full detachment at a 

constant displacement rate of 0.7 mm/s. Mean peel 

force per width was defined by the average load 

measured throughout the plateau region of the 

stress-displacement curve. A 10 N load cell was 

used during the experiment. 

In order to validate the location of the separation, 

H&E histological stains were carried out on cross-

section of the tested samples. 

RESULTS: The mean peel force per width was 

obtained for both healthy and diseased (RDEB) 

TESs. The average cohesion force was found to be 

significantly lower for diseased TESs than for 

normal TESs. According to the load cell used, 

observations were made with the precision of 

±0.0005 N. 

Histological cross-sections of the two TES 

conditions are shown in Fig. 2. Pictures clearly 

show that the detachment was at the level of the 

dermal-epidermal junction. Microscopy validates 

the conformity of the peel testing. 

 

 

Fig. 1: a) Stress per width per displacement of the 

load for TESs following peel testing. b) Cross-

sections of a normal TES stained with H&E. Note  

that the epidermis was separated from the dermis 

at the level of the dermo-epidermal junction. 

Magnification: 20x. 

DISCUSSION & CONCLUSIONS: We have 

developed a mechanical test capable of measuring 

the adhesion strength between two tissues of a 

living substitute. With this test, it will eventually 

be possible to predict the efficiency of gene 

therapy in the production of RDEB TESs. 
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