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■■ Summary

Since many years Hyaluronic Acid (HA) 
is used in various anti-aging products. In 
these products HA is classified by its mo-
lecular weight. It is known that HA’s with 
masses < 200 kDa are actively involved 
in skin cell signaling and thus influence 
the extracellular matrix (ECM) (1). Fi-
nally, HA has an impact on the growth 
of keratinocyte cells which protect the 
epidermis from aging. 
Higher molecular weights of HA (1000-
1500 kDa) stay normally on the surface 
of the skin and are not able to penetrate 
the stratum corneum. By means of Ra-
man Spectroscopy it could be demon-
strated that low-molecular HA (20-300 
kDa) is able to penetrate the stratum 
corneum (2).
Another work recently showed the im-
provement of skin moisturization of the 
epidermis (using HA 5 kDa) and the stra-
tum corneum (using HA 100 kDa). By 
these measurements it was shown that 
HA 5 kDa permeates deeper into the 
epidermis. Additionally, a protein was 
brought into this deeper layer of the 
skin. The property of HA as an enhancer 
is coming more and more into the focus 
of scientific research and also into medi-
cal applications.
Based on this knowledge we have de-
veloped a mixture of hyaluronic acid 
of different molecular weights for-
mulated as a gel with a classical pre-
servative system. This gel was tested 
in vivo on 10 female persons aged 
between 40-60 years over a period of 
4 weeks. Also a second formulated gel 
was applied whose component with 
the lowest molecular weight was en-

capsulated with lecithin, forming a 
liposome.
The usage of such liposomes should 
improve the penetration through the 
stratum corneum and should also slow 
down the degradation process in the skin 
caused by the enzyme »Hyaluronidase«. 
Both formulas where applied to one half 
of the face each.
This study was done by »Dermatest« in 
Muenster. In this study the following 
parameters were measured: skin hydra-
tion (Corneometry), water content in the 
stratum corneum, skin elasticity (Cu-
tometry) which is based on the so called 
suction method where two parameters 
firmness and elasticity are measured, the 
indicators for young and fresh skin. At 
least the skin roughness was tested by 
an optical method. The surface of the 
skin was measured with the »Primos« 3D 
skin assessment device, which uses digi-
tal photos for in vivo analysis of wrinkles 
and skin roughness.
All measurements were done before and 
after the application of our HA Gel.
The significant result was an overall im-
proved shape of the skin of all test per-
sons and a very good skin compatibility 
of the HA Gel after 4 weeks.

■■ Introduction

Diverse cosmetic formulations try to im-
prove the properties of aged skin, for 
example small wrinkles round the eyes, 
reduction of skin elasticity and also 
moistening of the skin. Several cosmetic 
formulations could proof their long-
term efficacy with quantitative mea-
surements.

We could show through an in vivo study 
that our Hyaluronic Acid Gel is capable 
to improve the properties of the skin of 
different test persons.
Hyaluronic acid has anti oxidative prop-
erties because of the chemical double 
binding structure of the D-Glucoronic 
acid unit (4). Furthermore, HA controls 
the profilation of skin cells via the re-
ceptor CD44 and HA has also some anti-
inflammatory properties on the skin (6).

1. Improvement of Skin Hydration

Fig. 1 shows our results compared to 
a study which was made recently with 
HA of different molecular weights. 
The concentration level of HA used in 
these standard formulas is 0.1 % for 
all molecular weights. In our opinion 
this concentration is too low for an 
effective end product. It is remarkable, 
however, that despite this low concen-
tration of HA, a significant improve-
ment could be achieved.
After 4 weeks of treatment with our HA 
Gel we found an average improvement 
of skin hydration by 20.7 % for the gel 
and 22.2 % for the gel containing the 
liposomes.

2.  Comparison of the Increase in  
Skin Elasticity

Fig. 2 shows a positive effect of skin 
elasticity after application of HA with 
different molecular weights (4) as well 
as with our HA Gels and a cross linked 
hyaluronic acid. The biggest influence 
on this parameter was measured with 
HA 130 kDa as well as the low molecu-
lar 50 kDa and our HA Gels. This was 
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skin and environmental influences, the 
profile of the human skin can change 
dramatically.
Treatment of such skin with low molecu-
lar weight HA can lead to an improve-
ment of this profile because of the good 
penetration skills compared to high 
molecular weight HA. In Fig. 3 the val-
ues for HA 300, HA 2000 kDa and cross 
linked HA polymer are missing because 
no literature values were available for 
this property.
However in our HA Gels the amount of 
low molecular weight HA is large, which 
explains the fantastic impact on the 
skin roughness. Even only the use of HA 
oligomer (< 10 kDa) has a good impact.

■■ Conclusions

By using HA with different molecular 
weights, a good efficacy respectively 
the moistening of the skin could be 
achieved. However we recommend a us-
age of at least1 % to 1.5 % of HA. In 
order to improve the elasticity of the skin 
and the skin roughness a treatment with 
HA Gel is recommended. Depending on 
the skin nature of the test person before 

Fig. 1 Improvement of skin moisturizing impact.

Improvement of skin moisturizing impact
different HA (molecular weight) after a treatment of 4 weeks

Fig. 2 Improvement of skin elasticity.

Improvement of skin elasticity
different HA (molecular weight) after a treatment of 4 weeks

also expected by theoretical reflections. 
The elasticity of the skin in the area of 
epidermis and the EZM is determined 
by HA of lower molecular weights. HA 
supports the formation and binding of 
elastin and collagen in the connective 
tissue and thus supports the elasticity 
of the skin.
While it is difficult to explain the meas- 
urement result for HA 130 kDa, in gener-
al the positive effects of lower molecular 
HA on skin elasticity could be confirmed. 
As well the gels, the chemically modified 
(cross linked) HA and also HA 50 kDa are 
showing a significant improvement on 
elasticity.
The positive impact of the cross linked 
HA can be explained by the longer 
availability on the skin surface com-
pared to normal HA and it is known 
that the enzymatic degradation of a 
cross linked HA is slower than for a 
»normal« HA.

3.  Comparison of Wrinkle Depth/Skin 
Roughness

Like for the elasticity property, the skin 
roughness is determined by the loss of 

water in the dermis and in the connec-
tive tissue. Depending on the age of the 
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treatment, improvements between 5 and 
28 % could be observed. All our Gels had 
a concentration of about 2.5 % HA, stan-
dard preservation as well as customized 
solutions are possible. The HA Gels can 
also be used in natural cosmetic formu-
lations.
ExperChem Ltd is producing these HA 
Gels and can also offer all the hyaluronic 
acids of different molecular weights.

Fig. 3 Comparison of skin roughness/depth of wrinkles.

Comparison of skin roughness/depth of wrinkles
different HA (molecular weight) after a treatment of 4 weeks


