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Collagen • Each year, we lose 1% of our dermal 
collagen
• The number of anchoring fibrils is reduced 
in photoaged skin

Elastic fibers • Intrinsic aging and UVA/UVB increase 
elastic tissue breakdown by increasing 
expression of elastin

Glucosaminoglycans • Ageing leads to decreased water content, 
cell adhesion, migration, development, and 
differentiation

Fibroblasts • The number of fibroblasts decreases with 
age

Introduction
The aim of this study is to investigate the physiological 
processes that are induced by various rejuvenation methods 
to reverse  the ageing processes of the skin. 

Ageing of the skin is a universal process. Well-known 
characteristics in ageing skin are the development of fine 
lines and wrinkles, but also changes in skin tone, skin 
texture, thickness, and moisture content are aspects of skin 
ageing. 

Figure 1: Schematic representation of  the skin [2] 

The ageing process can be divided into intrinsic ageing and 
extrinsic ageing. Intrinsic or chronologic ageing is 
characterized by changes in e.g. dermal components like 
collagen, elastic fibers, glucosaminoglycans, and fibroblasts 
(Table 1).  Extrinsic ageing of the skin is caused by external 
factors e.g. damage by UV-radiation. 

Table 1: Changes of dermal components with increasing age [1]

Rejuvenation aims to reverse the intrinsic and extrinsic signs 
of skin ageing and can be established at the level of the 
epidermis as well as at the level of the dermis. 

Techniques
There are several techniques that are used to obtain 
rejuvenation of the skin. These techniques can be divided 
into:

1.  Chemical: chemical peels
These chemicals damage or even remove the 

epidermis  and therefore creating a new layer of keratin. 

2.  Mechanical: microdermabrasion and ultrasound
Microdermabrasion is a mechanical way to 

damage the epidermis.
Ultrasound rejuvenation leads to denaturation of 

collagen by mechanically heating the dermis and 
stimulating the collagen synthesis.

3.  Thermal: ablative and non-ablative photorejuvenation 
techniques, and Radio Frequency.

The ablative photorejuvenation techniques are 
used to destroy tissue by rapidly heating and vaporizing 
tissue water. This is a rather rigorous technique and causes 
a long period of recuperation and has the risk of serious 
side effects. 

The non-ablative photorejuvenation techniques 
create selective thermal damage in the dermis without 
compromising the integrity of the epidermis. The light is 
absorbed by the chromophores (e.g. haemoglobin, 
melanin, water) and emitted as heat. Moreover, non-
ablative photorejuvenation techniques cause considerably 
less downtime, and less serious side effects [3].

Radio frequency stimulates the collagen synthesis 
by heating the dermis.

Other rejuvenation methods are plastic surgery, Botulinum 
toxin A/B, injectable fillers and low-level light therapy.

Direction
The rejuvenation techniques trigger physiological 
processes on various levels, which are not yet fully 
understood. In our future research the processes of non-
ablative skin rejuvenation will be investigated, because 
these methods are least invasive for the patient.
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