
 
 
 
 
New techniques in ant i-ageing medicine: cutaneous photo-
biost imulat ion 
 
Introduction 
 
Ageing is a natural process that involves all of the tissues in the human body. It 
does not run along a standardised and perfectly linear pathway over time.  
 
However, it responds to a series of specific "rules" that are closely linked to a number of 
individual factors that are more or less general. It is in fact related to intrinsic factors, that is, a 
set of inevitable biological processes, and extrinsic factors like lifestyle, nutrition, exposure to 
physical and chemical ageing agents. (1) 

 
With advancing age, a slowdown in the cellular metabolism of the various tissues in the body 
results in a marked reduction in growth factors, cellular hydration status and the regenerative 
capacity of the body, causing an obvious aesthetic decline to show itself in the skin, with the 
appearance of flaccidity, discolouration and the marked expression of wrinkles. 
 
The skin constitutes the extensive organ of the tegumentary apparatus (approx. 2 m2 of 
surface area), has an ecto-mesodermal origin, and serves functions mainly of protection, 
thermoregulation and sensitivity, and in general terms, is divided into three continuous layers, 
including: the surface epidermis of epithelial type, the lymphatic medial dermis and the deep 
hypoderm of dense and adipose type connective tissue. 
 
The processes that mainly affect skin ageing are caused by a series of steps that are 
continous over time, namely: 
 
 

ü Stage one: reduction of capillary flow, generating a state of oxygen deficiency in the 
tissues as well as local metabolic waste disposal problems;1 (1) 

 

ü Stage two: modifications in tissue metabolism, with a slowdown of vital processes at 
the cellular level, a reduction in the production of protective and antioxidant factors 
(SOD, UCA), increased lipid peroxidation and ROS production, cellular genomic 
damage,increased enzymatic re-absorbing the extracellular matrix, an increase in the 
glycation of structural proteins and the establishment of chronic inflammatory states 
(TNF-α, IL-1); (2) 

 



ü Stage three: alterations in muscle tone, which automatically cause a state of 
cutaneous lassitude and aesthetic modifications (thinking mainly of facial muscles like 
the masseters, pterigoids, nasal, buccinator) and also disfigurements of postural  
origin .(1) 

 

 
Such ageing is particularly noticeable and consequently influenced by the state of psycho-
physical well-being of each individual, especially for changes found in the face, particularly in 
the periocular area, which are the site of intense emotional expressive activity that over time 
causes deformation of skin patches (the so-called "crow's feet"), alterations in colouration 
(dark circles) and structural and tissue changes (eye bags) in the same area. 
 
Because of the role of the face as the first communicative interface with the external 
environment: it expresses the state of mind, tells us about a person's health and, above all, a 
person's age.(1) 

 
Because of this, it is evident that trying to reduce the signs the advancing years pour over 
this anatomical area can greatly contribute towards an improvement in well-being and the 
degree of positive self-perception of an individual. 
 
In this area, there are several interventional techniques. 
 
Over the last decades, in the aesthetic field, it has become increasingly apparent that medical 
and especially aggressive surgical approaches, have led to excessive treatment times 
and created distortions of the ideals of beauty and self-perception caused by the continuous 
pursuit of excesses, with an increase in the onset of psychological problems related to 
aesthetic factors. In addition, this route has also determined an invasive process to reverse 
forcefully natural muscle-skin ageing rather than slowing it down or keeping it in check, 
and in doing so has had paradoxically the opposite effect of exacerbating ageing 
by further increasing the metabolic oxidative stresses on tissues and causing the structural 
damage at a myofascial level that commonly accompanies invasive interventions like 
injecting substances (organic or synthetic) into the skin or performing cosmetic surgery. 
It is a substantial problem that, in order to obtain significant and lasting results, 
such methods often exploit invasive approaches that are poorly tolerated by the patients, 
who complain of unpleasant side effects.(3) 
 
However, recent technological advances have enabled us to develop new non-invasive 
devices that can achieve excellent results from an aesthetic and functional perspective. 
 
In the context of the School of Medical and Rehabilitation Physics at the University "G. 
d'Annunzio" at Chieti, directed by Prof. Raoul Saggini, a preliminary study program was 
launched to evaluate the efficacy of a photo-biostimulation treatment in facial ageing 
processes. 
 
Here, with an approach aimed at restoring a state of psycho-physical-aesthetic well-being, 
based on administering the right treatment technique at the right dose and at the right 
time, following a pleasant, functional and non-excessive treatment pathway, guided by 
adequate medical and rehabilitation figures, without entering an operating theatre. 
 



Materials and methods 
 
30 patients, underwent a two-month protocol, under which they had 6 sessions of photo-
biostimulation performed using the TUENDA KEEP system. 
 
The appliance. consisting of a head capable of emitting non-collimated monochromatic light 
of the non-ablative type within the infrared spectra (831 +/- 5 nm. 67 mW/cm2), red 
(633 +/- 5 nm, 118 mW/cm2) and blue (415 +/- 5 nm, 48 mW/cm2) via LEDs,4 connected to 
an adjustable aluminium arm, controlled by portable software installed on a common 
tablet with an Android operating system. The biostimulant effect is well known in the literature 
by light in the red spectrum (mediated by activation of the ATP synthesising complex needed 
for activating biological synthesis and cellular respiration processes) and the bacteriostatic 
action of light in the blue spectrum (capable of soliciting porphyrin production, acting on the 
sebaceous glands with an antibacterial action) emitted by such devices.(4,5) 
 

The program allows you to select a specific protocol for each type of aesthetic problem 
(for example, ageing, impurities, acne). In our case, patients were subjected to 
an anti-ageing program, ranging from mild to severe in relation to the age of subjects. 
 
The LED head was positioned perpendicularly to the patient's face with the eyes carefully 
shielded by metallic protective goggles to avoid injuries in this sensitive area. 
For photo-biostimulation treatment, serum concentrates from the TUENDA AGE ACTION line 
were used as adjuvants for a more marked anti – ageing effect, attributable to 
the complex of hyaluronic acid, vitamin C and plant extracts in the product. 
 
Because of the antioxidants and regenerative properties of the substances exhibit at the level 
of the collagen present in skin structures, it constitutes an important supplement in 
situations of oxidative stress and depletion of nutritional factors that typify the processes of 
skin ageing. The 6 sessions were performed at a steady 10-day spacing. 
 
Patients were subjected to classifications and an objective evaluation of results using the 
GLOGAU Scales(6) for the classification of aesthetic problems and the GAIS Scale for 
assessments of treatment efficacy.  
 
For this, a division of the patients into 3 groups was carried out, all of 10 patients being sub-
divided according to their grade on the aforementioned GLOGAU Scale into Group A 
(moderate grade 2 ageing, aged 35-50 years), group B (advanced grade 3 ageing, aged 50-
65 years) and group C (severe grade 4 ageing, aged > 65 years). 
 
Assessments of the degree of progression of the ageing process during the course were 
carried out using the same GLOGAU Scale and GAIS Scale (global aesthetic improvement 
scales) (-3 = very much worse; -2 = much worse; -1 = worse; 0 = no change; 1 = improved; 
2 = much improved; 3 = very much improved) with a subjective rating for improvements in: 
softness, hydration, compactness, consistency, elasticity, luminosity, marks. 
 
The assessments were made at the beginning and end of the protocol. Photographic findings 
at the end of the first three sessions were also collected for patients’ representative of the 
sample as regards the progress of the study. 
 



Photographic records of results 
 
The 30 patients who underwent the protocol all showed an improvement in the overall 
appearance of their face, as measured by variations in the GLOGAU Scale and GAIS Scale. 
The following are graphics of the results.  

 
 
In only six sessions, the patients showed a decrease (index of apparent rejuvenation) in  the 
value on the GLOGAU Scale of 1.1 points. Groups A and B showed an improvement of 0.9 
points while group C showed an improvement of 1.6 points. 
 

 
 
 
The patients showed an overall increase (index of anti-ageing treatment efficacy) in GAIS 
Scale values of 2.3 points. Groups A and B showed an improvement of 2 points, while group 
C showed an improvement of 3 points.  



Below are photographs, pre and post treatment, for the first three sessions for the 
representatively sampled clinical case, with a comparative visual analysis of the changes 
induced by photo-biostimulation therapy using the TUENDA KEEP system. 
The patient (80 years of age) was classified as grade IV on the GLOGAU Scale (severe 
degree). 
 
                 Session 1 

 
 
In the first session the patient presented with an obvious problem of skin sagging 
as well as various areas of reddened and marked skin. At the end of this first treatment, 
a marked improvement was observed in skin reddening , wrinkles, and the chin and lip 
contours, as well redness at the eyebrows and cheeks, with a clear uniformity of 
skin colour. 

 
Session 2

 
 



It should be noted that, in the second session, the patients presented with a level of skin 
improvement maintained from the previous session. At the end of treatment, in every case, 
a further improvement in results was achieved, with a marked improvement in skin redness at 
the level of the chin, lip contours and eyes and nose. Skin discolorations also appeared less 
obvious, with a remarkable improvement in skin colour, especially in the cheeks, foreheads 
and temples. 
 
                 Session 3 

 
 
 
In the third session there was a clear improvement in wrinkles, overall redness of the facial 
skin, in particular around the lips and on the forehead. There was a clear reduction in 
discolouration at the nasal septum. 
 
In this case, the patient showed a marked improvement in the overall appearance of the face. 
In  particular, probably due to a high starting level on the GLOGAU scale (index of a severe 
grade ageing process) at the start of the protocol, the results appear very marked at the end 
of it. The patient expressed a positive opinion about the tolerability of the treatment, 
especially in correlation with a manifest state of initial skin hypersensitivity. These results were 
further improved in the remaining sessions performed afterwards on the patient. 
 
Discussion of results  
 
All patients who underwent photo-biostimulation with the TUENDA KEEP system showed 
good results from the point of view of reversing the process of facial ageing. In particular, 
there was a uniform and stable improvement over time, with maximum results in group C 
(over sixty-five years of age), which seemed to be the most, responsive to therapy, probably 
due to a more radical ageing process at the level of the skin and muscle, with the most 
compromised and consequently wider improvement margins regarding ageing issues. It is 
important to note that as we have achieved a net improvement in critical ageing issues in the 
peri-ocular area, a phenomenon that is mainly evident in patients who are younger (groups A 
and B, under 65 years of age) for whom it is probably most important to recover an optimal 



state of facial expression. Furthermore, it is also important to consider the ultimate degree of 
tolerability of the treatment achieved by the patients, who described this method as 
moderately invasive, relaxing and comfortable. In fact, it is absolutely painless and suitable for 
any type of patient. In some cases, there was even a reported improvement in headaches 
and myotensive headaches, a phenomenon that we intend to investigate as soon as possible 
in dedicated studies. What sets this type of treatment apart from others that are equal or, in 
some cases, less effective than it is that they are accompanied by a range of side effects and 
risks that are often unbearable for the patients.(3) 
 
Conclusions 
 
Overall, despite only six preliminary study sessions being held for 30 cases, TUENDA KEEP 
photo-biostimulation therapy showed good results from an aesthetic functional point of view. 
Patient feedback was positive in relation to the tolerability of the therapy (described as 
relaxing, rapid and of low invasiveness) and the quality of the results (visible eye 
improvements even to external observers, good maintenance of tone and skin colour 
improvements over time). We can therefore assert that aesthetic therapy with photo-
biostimulation constitutes a valid and safe restraining/ resolving tool for aesthetic issues 
related to ageing. Therefore further studies on the specific method aimed at assessing even 
more accurately the effectiveness of this type of treatment on an even wider and more varied 
sample of people per age bracket. 
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