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BEAUTIFUL SKIN AT ANY AGE  

Skin appearance changes over the years, with internal processes, environmental factors, inheritance and sun 

exposure being the major causes. In women, changes produced by natural aging are added  to those pro-

duced by menopause . This new phase for women represents a global change that affects many organs, includ-

ing skin.  

Due to both processes, the border between epidermis and dermis flattens, blood vessels atrophy, the rate of cell 

proliferation and differentiation decreases, and subcutaneous fatty tissue is altered (García-Mellado, V., 2006) as 

well as the extracellular matrix, which decreases its collagen fibers and glycosaminoglycans. There is a reduction 

in hyaluronic acid  and its receptor (CD44) , which leads to lower skin cohesion and to dehydrated and inelastic 

skin; a reduction in collagen biosynthesis , which in the first 15 years of menopause decreases by 2.1% per year; 

and corneocytes increase  the expression of certain proteins from its envelope (SPRRs), which are associated to 

epidermal disorders.  

All this results in thinner skin , lacking luminosity , sagging, dehydrated and wrinkled  (Subramaniam, R. et al, 

2002), which is perceived as aging and less attractive skin.  

Gladback™ is a multifunctional active ingredient wh ich improves these unwanted effects by acting on ke y 

factors: hyaluronic acid and its CD44 receptor, col lagen and the SPRR protein family.   

Gladback TM attenuates the effects of aging and menopause on t he 

skin of mature women, improving its appearance. 
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IMPORTANCE OF HYALURONIC ACID 

Hyaluronic acid and its receptor  

Hyaluronic acid is a high molecular weight glycosaminoglycan  very abundant in the extracellular matrix  of most 

tissues, including dermis and epidermis, and which is directly involved in tissue cohesion, repair and healing  

functions. Although it has an important presence in the body, skin is its largest reservoir, with more than 50%  of 

its total. In the dermis it is located just below the basement membrane, between fibroblasts, and in the epi-

dermis in the intercellular spaces between keratinocytes. 

The main receptor for hyaluronic acid  in keratinocytes 

is CD44 (Bourguignon, L., 2004), a transmembrane gly-

coprotein which also has other extracellular matrix 

ligands, such as collagen, laminin and fibronectin 

(Goodison, S. et al, 1999). This receptor is naturally 

expressed  in keratinocytes, as it is necessary for 

keratinocytes to migrate from the basal layer to the 

stratum corneum and for a proper cell renewal to occur. 

Once they mature to corneocytes, expresion of this 

receptor stops . 

Why skin needs hyaluronic acid and its receptor?

Epidermis  is the main barrier between the external environment and the body, and therefore its cells must be 

in perfect condition in order to avoid the negative effects of external agents.   

In keratinocytes , CD44 fixes  the molecules of hya-

luronic acid , it is activated producing a downs-

tream cascade of reactions necessary for the 

correct functionality  of these cells, their intercellu-

lar junctions, their physiology and also their dif-

ferentiation .  

The interaction between this receptor and its ligand also 

promotes the synthesis of necessary lipids and struc-

tures so the permeability  and function of the epider-

mal barrier  is adequate (Bourguignon, L. et al, 2006).  

For these reasons, when due to aging or sun exposure 

CD44 decreases , certain alterations  occur on the 

skin's upper layers. It has been found that ultraviolet 

radiation decreases the expression of this receptor and 

also of hyaluronic acid in the epidermis (Tzellos, T.G. 

et al, 2009), but the topical application of retinoids  

(anti-aging treatment par excellence) can revert  these 

effects increasing its expression  (Kaya, G., 2005). 

Moreover, if retinoids are applied before sun radiation, 

CD44 expression does not decrease (Calikoglu, E., 

2006). 

 

Hyaluronic acid 
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In the dermis , CD44 also acts by binding the components of the extracellular matrix to fibroblasts, which 

strengthens tissue cohesion . A defect in this receptor can cause an accumulation of hyaluronic acid on the 

surface of the dermis, loss of elasticity, an alteration in the inflammatory response and even an alteration in 

tissue repair. In addition, CD44 is essential for the degradation  and subsequent regeneration of hyaluro-

nate (homeostasis) , at an extracellular and intracellular level (Harada, H. et al, 2007). 

One of the relevant reasons for the atrophy of the epidermis, the dermis and consequently of the skin is a defective 

functionality of CD44 and its interaction with hyal uronic acid , which happens during aging and menopause .  

Gladback ™ increases the expression of the CD44 receptor in k eratinocytes, like retinoids, improving the 

fixation of hyaluronic acid.  

COLLAGEN ALSO CONTRIBUTES 

What about collagen?  

Collagen , and mainly type IV collagen, is one of the 

main components of the complex extracellular ma-

trix, that is part of the dermal-epidermal junction . 

Collagen IV  is 25% longer than other collagens, it 

has greater structural flexibility and it supports the 

rest of molecules. Therefore, its presence is key for 

skin mechanical stability . 

Aging  causes a gradual decrease in skin collagen 

content (Vázquez, F. et al, 1996) and menopause re-

duces it even further  (2.1% per year ). 

Gladback ™ increases the expression of collagen IV (COL4A2 ge ne), it preserves its high skin levels and it 

consequently provides mechanical stability to the s kin.  

SPRR, THE PROTEIN FAMILY  

The last step in epidermal differentiation  

Corneocytes  are the terminal product of epidermal differentiation  (cornification). When epidermal cells 

enter the final stage of its differentiation process, they are filled with insoluble protein (non-keratinic) structures 

which identify the cells belonging to this last differential state (stratum granulosum). The cytoplasmic space of 

the granulose cell will become a dense protein network, responsible for placing keratins inside the corneo-

cytes. The formation of the cornified envelope  is a complex process from precursor proteins, calcium and 



 

 

V01-04/10                                                                                                                                                                   72230-4 
 

 

 

various enzymes. In addition to keratin, one of the main protein families that forms the cornified envelope is 

that of SPRRs.  

The family of small proline-rich proteins (SPRRs)  is present in the dense protein envelope of corneo-

cytes  at a concentration between 3-5%. It consists of three different subgroups (SPRR1, SPRR2 and 

SPRR3), also known as cornifins  or pancornulins . Their purpose is to serve as a bridge to allow the binding 

of other proteins and to induce the differentiation of epidermal keratinocyt es. They are therefore essential 

in the barrier function performed by the stratum corneum. The adequate hydration of corneocytes and the 

control of transepidermal water loss is dependant on them.  

On the other hand, an overexpression of SPRRs  is 

related to disorders and aging  (Saunders, N.A. et al, 

1993). It has been seen that mRNA expression of these 

proteins (in particular SPRR2) in keratinocytes from 

non-irradiated areas is 48 times higher in adults than in 

new-born babies, while it is only 9 times higher in young 

people (Garmyn, M. et al, 1992). Tesfaigzi, J. et al 

(1999) confirmed that in cases of psoriasis, inflamma-

tory problems and eczema, the levels of some of these 

proteins are also high. Retinoids suppress this exac-

erbated expression , decreasing these proteins in the 

skin through its specific receptors. 

Gladback ™ reduces the expression of SPRRs in keratinocytes, like retinoids do . The normalization of its 

expression leads to a visible improvement in the ap pearance of mature skin. 

OBVIOUS EFFECTS ON THE SKIN  

There are four key points that are affected during perimenopause  and aging : skin thickness, skin luminosity, 

blood microcirculation and wrinkle appearance. 

Skin thickness  

Skin thickness is mainly determined  by the amount of collagen  (Schmid, D., 2002). When collagen and 

other extracellular matrix components are lost, aging  skin becomes thinner. Menopause  accentuates this 

loss of thickness , making the skin even thinner by more than 1% per year. 

On the other hand, the absence or decrease of the CD44 receptor (caused by aging) implies the non-fixation 

of hyaluronic acid, which is related to the reduction of skin thickness. It has been observed that in the dermis 

of aging skin, hyaluronic acid  is present in smaller quantities, and it has disappeared  from the epidermis . 
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Results show that Gladback ™ increases skin thickness, improving a characterist ic aspect of the skin in 

mature women.  

Skin luminosity  

Kelly, R.I. et al (1995) conducted a quantitative study 

for the in vivo assessment (on the forehead and 

forearm) of the changes that take place over the 

years and the subsequent change in skin luminosity. 

Two groups were created depending on age: the first 

one with an average age of 75 years (volunteers 

between 65 and 88 years old) and the second one 

with an average age of 23 years (between 18 and 26 

years old).  

Colorimetric values (chart on the right) show that skin 

in older people  is significantly less luminous (L*)  

than skin in young people. This lower luminosity was 

observed in the two study areas. This indicates that 

this reduction is caused by photoaging  (forehead) 

as well as by intrinsic aging  (forearm).  

From the data, we can conclude that aging results 

in a 0.12% yearly reduction  of skin luminosity. 

  

Lumino sity (L*)

65.8

61.8

56

58

60

62

64

66

68

70

Young ( 2 3  y e a r s) M a t ur e  ( 7 5  y e a r s)

 

 

According to the results, the daily application of Gladback ™ provides a substantial and significant 

improvement of skin luminosity. This effect is caused by the fact that a correct expression of the CD44 

receptor results in a proper migration and differentiation of keratinocytes, which implies a constant and neces-

sary cell renewal in order to keep skin healthy and attractive. 

Microcirculation  

Skin vasculature is altered with age : capillaries and blood vessels are disorganized and their number de-

creases, and the capillary mesh deteriorates.  

Photoaging (Chung, J.H. et al, 2002) produces a thinning of the epidermis , a reduction of superficial capil-

lary arcades and a degeneration of elastic fibers  in the dermis. Furthermore, intrinsic aging significantly 

reduces the average caliber of vessels.  

The most sensitive parameter to measure skin vasculature is the percentage of area occupied by capillary 

vessels.  This value is dramatically reduced  with age, and the number and depth of dermal papillae also de-

creases significantly. At the same time, a relevant reduction in skin blood flow  also takes place (Farage, 
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M.A. et al, 2009). This decrease may explain the reduction in induced erythema (UV), skin paleness and lower 

skin vascular response. 

Gladback ™ improves this situation in the skin, as it improve s skin blood flow. 

GLADBACK TM, OUR SOLUTION  

Gladback  is obtained from a purified fraction  of cultivated Poria cocos (Schwein.) F.A. Wolf. This fraction 

of the fungus standardized in total sugars  is highly effective against the harmful effects of aging and meno-

pause on the skin.  

But… what are the fungi?  

Within the eukaryotes classified as Fungi, we can find the Basidiomycetes, category to which Poria cocos belongs. 

The fungi are aerobic, heterotrophic and non-chlorophyllic organisms, and they reproduce by spores .  

The fungus vegetative body  is covered in chitin  and it 

consists of hyphae  (unicellular filaments), whose 

cells are not completely separated (septate hy-

phae ). Due to its rapid growth and ramifications, a 

large vegetative body is formed: the mycelium . This 

formation is responsible for the absorption of nutri-

ents and grows downwards. The sclerotium  is 

formed from the mycelium. It is a reduced body formed 

by hyphae , with a hard  and strong crust .  

The importance of fungi in the biosphere is due to their action as decomposers, but they are also widely used for 

their medicinal and food  properties. Asian countries have a long tradition of fungi use, which goes back thousands 

of years (Shen Nong's Herbal Classic, 2700 BC.).  

Poria, the key element 

Poria cocos (= Wolfiporia extensa (Peck) Ginns.; Wolfiporia cocos (F.A. Wolf) R&G.) belongs to the Polypo-

raceae family and its common name is Poria . Its sclerotium  is known depending on the region as Hoelen, Fu 

Ling or Hoeleu (China), Tuckhoe or Indian bread (native Indians from the United States), and even China root.       

Its hypogeal sclerotium  grows among the roots of deciduous and coniferous trees (Picea, Tsuga and Pinus). This 

formation varies in size and shape, but it is generally oblong-globose, is 10-30 cm and weighs 1 kg. Its external 
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surface is rough, fibrous and brown in color, although internally it is light. Due to its flavor, it is used in several coun-

tries as food (Nigeria, China and the United States), and as an ingredient in several types of tea. 

According to traditional Chinese medicine , Poria 

sclerotium has excellent diuretic and soothing proper-

ties. It is used to treat sleep and eating disorders, tachy-

cardias, agitation, fatigue, headaches and coughs. It 

also acts as an internal and immune system tonic.   

In cosmetics, its nourishing , antioxidant  and anti-

inflammatory  properties are useful, as they improve 

skin with psoriasis and acneic and/or oily skin. It was 

highly appreciated in Imperial China to maintain a clean 

and wrinkle-free skin . 
       

Poria composition 

In the chemical composition  of Poria cocos it is worth mentioning polysaccharides and triterpene derivatives , 

although it also contains 15 amino acids, including aspartic acid, serine and valine.  

Several different polysaccharides  have been isolated 

from its mycelium: PCM1 and PCM2 (formed by D-

rhamnose, D-fucose, D-xylose, D-mannose, D-

galactose, D-glucose and D-glucuronic acid), PCM4 (D-

glucose and glucuronic acid) and PCM3, which is the 

largest fraction of polysaccharides (56%). This latter 

fraction consists mostly of (1,3)-β-glucan chains and it is 

known with the name pachyman  (IIlana, C., 2009) 

(figure on the right). Moreover, different triterpene -type 

lanostane compounds have been isolated from its scle-

rotium. 

 

  
   Chemical structure of pachyman 

 

Gladback  is a polysaccharide-enriched fraction  (average content of poly/oligosaccharides of 50%), with the 

main component being pachyman . In addition, it also contains trisaccharides (glucose-fructose (2:1)), disaccha-

rides (glucose-galactose), and heteropolysaccharides derived from D-glucose, D-galactose, D-mannose, D-fucose 

and D-xylose, D-galactose being especially abundant. 
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IN VITRO STUDY, GENE EXPRESSION 

Study design and preparation   

Recent advances in molecular genetics allow precise 

methodologies to be used to study gene expression in 

cell cultures. An in vitro study was conducted on hu-

man keratinocytes  cell lines and the action of Glad-

back ™ on the expression of certain genes related to 

skin aging  was confirmed. The objective was to verify 

its ability to stimulate or inhibit the expression  of 

genes involved in aging. A DNA array  was used for 

quantification.  

The cultured cells were treated or not (control) with 

Gladback ™ at 1.6 ppm and incubated during 24 h. After 

this time, messenger RNA (mRNA) was extracted  

from the cultures and its complementary DNA  (cDNA) 

was generated by reverse transcription. They were 

radioactively labeled  (33P), for optimal sensitivity, and 

they were hybridized with probes  of the genes to be 

studied (linked to a minichip). After removing the non-

hybridized cDNA, the radioactivity was quantified , 

and its intensity indicated the relative amount of labeled 

cDNA that had joined the probe.  

The radioactivity results of the treated cultures are 

expressed in units of Relative Expression (RE) , as 

percentage of variation versus control. 

Test results  

The following table (table 1) shows the variations (%) in expression caused by Gladback ™ versus control, in the 

genes involved in aging.  

 

Gene Control Gladback ™ Variation vs control  (%) 

Hyaluronic acid receptor (CD44) 26.9 49.0 182 

SPRR protein (1A) 692.5 396.0 57 

SPRR protein (1B) 560.4 310.2 55 

SPRR protein (2A) 311.1 208.4 67 

Collagen IV (COL4A2) 22.4 33.6 150 

             Table 1. Expression variation results  

As suggested by the above results, the treatment with Gladback ™ substantially increases  the expression of 

the CD44 receptor (182%) , which is essential to capture hyaluronic acid and to preserve skin thickness and 

the barrier function of epidermis, as well as for a correct differentiation and physiology of keratinocytes. More-

over, the application of Gladback ™ also causes a 150% increase in the expression of collagen IV , neces-

sary to maintain the cohesion of skin layers and its stability.  

Conversely, Gladback ™ significantly reduces  the expression  of SPRR family  proteins, which are related to 

dehydration and skin disorders, and whose presence increases with age. 
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IN VIVO TEST 

To assess the effectiveness of Gladback ™ as a cosmetic active ingredient for mature skin, an in vivo study 

was conducted on those characteristic aspects that are affected by aging and menopause: skin thickness, 

skin luminosity, blood microcirculation and wrinkle  appearance . To this end, a panel of 18 volunteers 

between 50 and 65 years of age was selected. During 56 days , each volunteer applied the active formula twice a 

day (with 5% of Gladback ™) on one side of the face and the placebo on the other side. Its effectiveness was ob-

jectively assessed with instrumental measurements (high resolution sonography, luminosity, Doppler laser and 

pictures taken with Fotofinder Dermoscope), which were taken at the beginning and at the end of the study 

(D0 and D56 ) in a bioclimatic room, to maintain constant temperature and humidity values.  

Ingredients ACTIVE formula Placebo formula 

Water (Aqua) c.s.p. 100% c.s.p. 100% 

Dicaprylyl Carbonate 13 13 

Glyceryl Stearate, PEG-100 Stearate 6.09 6.09 

Glycerin  5.0 7.25 

GLADBACK ™  5.0 -- 

Cetyl Alcohol 3.4 3.4 

Methyl Glucose Sesquistearate 2.2 2.2 

Preservative 0.8 0.8 

Parfum 0.4 0.4 

Tetrasodium Glutamate Diacetate, So-
dium Hydroxide, Aqua 0.1 0.1 

Citric Acid 0.05 0.05 

                  Table 2. Formulations used in the in vivo study 

Skin thickness results 

Skin sonographic images were taken with a high-resolution scanner that emits high frequency ultrasounds 

(20MHz). This instrument allows us to visualize, archive and prepare bidimensional images . Using one of 

this scanner modes (A) and based on the reflected signal, skin thickness can be measured.  

Results show that at the end of treatment (D56) the area treated with Gladback ™ presents an average thick-

ness increase of 0.21 mm , while the variation in the control area is only 0.09 mm. The percentage of the 

difference between these values indicates that Gladback ™ generated a statistically significant 8% increase 

in skin thickness . 
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The figure shows an example of the images obtained from the area treated with Gladback ™, before starting 

the treatment (top image, D0) and after 56 days of treatment (bottom image, D56). In this last picture an in-

crease in skin thickness and density can clearly see. 

 

Image before the treatment, D0 

Image at the end of the treatment, D56  

 

 

Luminosity variation  

As discussed before, aging and menopause cause a reduction in associated luminosity, in particular by 0.12% 

per year, according to Kelly, R.I. et al (1995). 

 

The measurement of skin luminosity is taken using a portable colorimeter, which is a compact analyzer. The 

measurements are expressed in numerical values according to three parameters, although the parameter of 

luminosity (L*) was the only one taken into consideration for this study. After the treatment with Gladback ™ 

and with placebo, there is a difference in skin luminosity , being 0.55% higher in the first case. The maxi-

mum registered increase  was 1.4%, which, if related to the annual loss, represents a 12-year luminosity 

increase . 

 



 

 

V01-04/10                                                                                                                                                                   72230-11 
 

 

 

Microcirculation 

Skin microcirculation deteriorates as a result of age and menopause. Therefore, blood microcirculation was 

quantified using the Periflux PF4001 device, which expresses results in blood perfusion units . Results 

clearly indicate that Gladback™  improves this parameter and increases blood circulation on average by 

0.53%, with a maximum increase of 6.8% . 

Anti-wrinkle effect  

Using a high definition color video camera (Fotofinder Dermoscope 2.0), images of the skin surface were 

memorized and processed . The figure shows the images obtained from the area treated with Gladback™ , 

at day zero (D0) and after 56 days of treatment (D56). 

 

 Image at the beginning of the treatment, D0 Image at the end of the treatment, D56 

 

The comparison between images clearly shows that the application of Gladback ™ has a beneficial effect on 

skin and, in this particular case, on the wrinkles in the periorbital area studied. We can see that after the 

treatment with Gladback ™, there is a clear reduction of these visible wrinkles . 

 
CONCLUSION  

Gladback ™ is an active ingredient for mature skin and/or for  skin suffering the conse-

quences of aging, as well as for women close to men opause or postmenopause. It reduces 

the most visible effects of these processes on the skin, as it increases skin thickness, lumi-

nosity and microcirculation, while decreasing the a ppearance of wrinkles caused by aging.  
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Gladback ™ results show a skin with a  

more youthful, radiant and attractive look.  

 

 

 
 
 
 
 
 
 
 
 

COSMETIC APPLICATIONS  

- Facial and corporal care for mature skins  

- Anti-aging global lines  

- Make up with treatment 

RECOMMENDED DOSAGE  

The recommended dosage of GLADBACK ™ is 3-6%.  
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