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room temperature using 5% blocking solution (BSA) in TBST 0,05%. The membranes have been 

incubated with rabbit polyclonal antibody anti DCN (NBP-84970, NovusBio) and anti COL1 

(PA5-29569, Thermo Scientific), for 1h incubation at room temperature. The membrane has been 

rinsed in three washes of TBST, 5 minutes each. 

Bounded antibodies have been detected with the recommended dilution of labeled goat anti- 

rabbit IgG secondary antibody (656120, Invitrogen) in in TBST at room temperature for 1 hour. 

After three washes in TBST, the membrane is ready for signal development with CLARITY 

WESTERN ECL SUBSTRATE (BIORAD). The chemiluminescence bands of DCN and COL1 

have been visualized by using Chemidoc XRS system (BIORAD) and quantified by using 

ImageLab software (100/50KDa and 250 kDa respectively). 

[0047]. After 48 hours from the treatment, the increase in decorin gene expression is 46 %, the 

increase in collagen I gene expression is 61 % and the increase in hyaluronic acid synthetase gene 

expression is 559 %.  

In vivo experiments 

[0048]. The test was performed on 25 volunteers for 4 weeks of treatment. The volunteers 

were treated with an oil in water emulsion cream as above defined.  

[0049]. The GAGs composition consisted of 75 wt % dermatan sulfate and 25 wt % 

chondroitin sulfate. As a reference, the identical cream without GAGs was used (base emulsion). 

[0050]. Two measures were performed on the 25 volunteers: wrinkle depth and Hydration 

level. Wrinkle depth was evaluated with Dermatop Blue
TM

. Hydration level was measured by 

corneometry after 3 h from the first application and after 8 days of application twice a day. 

Anti-wrinkle effect 

[0051]. The volunteers using the cream according to the invention showed an average wrinkles 

depth reduction after 4 weeks of 23.1% versus a reduction of 16.4% of the volunteers using the 

base emulsion.  

Moisturizing effect 

[0052]. After 3 h from the first application, the base emulsion appeared more effective than  

the cream according to the invention (base emulsion +39.9% against inventive cream +28.7%); 

however, after 8 days the picture was completely changed (base emulsion +33.5% versus +52.3% 

of the inventive cream).  

[0053]. These data demonstrate that in vitro data are confirmed by in vivo tests. The use of a 

GAGs composition comprising dermatan sulfate and chondroitin sulfate produces a moisturizing 

effect and a statistically relevant reduction of wrinkle depth. 
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Claims 

 

1. Composition comprising from 0.1 to 10.0 wt % of a mixture of 

glycosaminoglycans  consisting essentially of dermatan sulfate and chondroitin 

sulfate and heparan sulfate, wherein the amount of dermatan sulfate is at least 

5% and not more than 95 % by weight, and the amount of chondroitin sulfate is 

at least 5% and not more than 95 % by weight, based on the total amount of 

glycosaminoglycans. 

 

2. Composition comprising from 0.1 to 10.0 wt % of a mixture of 

glycosaminoglycans consisting essentially of dermatan sulfate and chondroitin 

sulfate and heparan sulfate, wherein the amount of dermatan sulfate is at least 

5% and not more than 95 % by weight, and the amount of chondroitin sulfate is 

at least 5% and not more than 95 % by weight, based on the total amount of 

glycosaminoglycans; and wherein dermatan sulfate and chondroitin sulfate 

together are present in an amount that is at least 40 wt % of the total amount of 

glycosaminoglycans. 

 

3. Composition according to claims 1 and 2 wherein the amount of dermatan 

sulfate is at least 10 % and not more than 90 %, and the amount of chondroitin 

sulfate is at least 10 % and not more than 90 wt %, based on the total amount of 

glycosaminoglycans. 

 

4. Cosmetological composition comprising the composition of claims 1-3. 

 

5. Cosmetological composition according to claim 4 wherein the 

glycosaminoglycans mixture is present in an amount from 0.5 to 5 % by weight, 

based on the total composition.  

 

6. Cosmetological composition according to claims  4-5, wherein the composition 

is in the form of an aqueous solution, liquid or in a viscous form like a gel and 

further comprises water, and other additives selected from humectants, anti-
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oxidants, preservatives, stabilizers, and other compounds which are commonly 

used in cosmetic gels. 

 

7. Cosmetological composition according to claims 4-5, wherein the composition 

is in the form of a cream and further comprises at least one oil and or silicon or 

fat selected from natural and synthetic oil/fat or mixtures thereof, one or more 

emulsifiers selected from ionic and non-ionic emulsifiers, and water and other 

additives selected from humectants, anti-oxidants, preservatives, stabilizers, 

and other compounds which are commonly used in cosmetic creams. 

 

8. Use as a cosmetic product of a glycosaminoglycans composition  consisting 

essentially of dermatan sulfate and chondroitin sulfate, wherein the amount of 

dermatan sulfate is at least 5% and not more than 95 % by weight, and the 

amount of chondroitin sulfate is at least 5% and not more than 95 % by weight, 

based on the total amount of glycosaminoglycans, as an anti-aging composition. 

 

9. Use as a cosmetic product of a glycosaminoglycans composition consisting 

essentially of dermatan sulfate, chondroitin sulfate and heparan sulfate, wherein 

the amount of dermatan sulfate is at least 5% and not more than 95 % by weight, 

and the amount of chondroitin sulfate is at least 5% and not more than 95 % by 

weight, based on the total amount of glycosaminoglycans, as an anti-aging 

composition. 

 

10. Use as a cosmetic product of a glycosaminoglycans composition  consisting 

essentially of dermatan sulfate and chondroitin sulfate, wherein the amount of 

dermatan sulfate is at least 5% and not more than 95 % by weight, and the 

amount of chondroitin sulfate is at least 5% and not more than 95 % by weight, 

based on the total amount of glycosaminoglycans, as an anti-wrinkle 

composition. 

 

11. Use as a cosmetic product of a glycosaminoglycans composition consisting 

essentially of dermatan sulfate, chondroitin sulfate and heparan sulfate, wherein 

the amount of dermatan sulfate is at least 5% and not more than 95 % by weight, 
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and the amount of chondroitin sulfate is at least 5% and not more than 95 % by 

weight, based on the total amount of glycosaminoglycans, as an anti-wrinkle 

composition. 

 

12. Composition of glycosaminoglycans  consisting essentially of dermatan sulfate 

and chondroitin sulfate, wherein the amount of dermatan sulfate is at least 20% 

and not more than 90 % by weight, and the amount of chondroitin sulfate is at 

least 10% and not more than 80 % by weight, based on the total amount of 

glycosaminoglycans. 

 

13. Composition of glycosaminoglycans  consisting essentially of dermatan sulfate 

and chondroitin sulfate, wherein the amount of dermatan sulfate is at least 20% 

and not more than 90 % by weight, and the amount of chondroitin sulfate is at 

least 10% and not more than 80 % by weight, based on the total amount of 

glycosaminoglycans, wherein dermatan sulfate and chondroitin sulfate together 

are present in an amount that is at least 40 wt % of the total amount of 

glycosaminoglycans (GAGs). 

 

14. Composition according to claims 12-13 wherein the weight ratio dermatan 

sulfate to chondroitin sulfate is comprised between 50/50 and 90/10.  

 

15. Use as a cosmetic product of a glycosaminoglycans composition according to 

claims 12-14 as an anti-aging composition.  

 

16. Use as a cosmetic product of a glycosaminoglycans composition according to 

claims 12-14 as an anti-wrinkle composition.  

 

17. Orally administrable composition comprising the glycosaminoglycans 

composition according to claims 12-14, wherein the orally administrable 

composition is substantially free of collagen and elastin. 

 


