
     LPD´s  
   Definition 

  They are extremely small vesicles (from 200 
to 900nm) 

  Mainly made of  phospholipids 

  The phospholipids are organized in bilayers 

LPD´s Micelle 

Phospholipids in bilayer Phospholipids in monolayer 



     LPD´s  
    Composition 

  They are mainly made of natural-origin 
phospholipids  

  Their characteristics are : 

 To have a hydrophilic part ( polar head) 

  and  to have a  lipophilic part (apolar tail) 

 Phospholipid Structure 

 Polar Head 
(hydrophilic) 

 Apolar Tail  
(lipophilic) 



     LPD´s unilamelars 

     LPD´s multilamelars      LPD´s oligolamelars 

     LPD´s  
     Clasification 

  Size: 

  Small  (diameter < 100 nm) 

  Big (diameter > 100 nm) 

  Number of bilayers:  

  Unilamellars 

  Oligolamellars 

  Multilamellars 



  They are natural delivery systems of active 
ingredients 

  They are controlled and released carrier 
systems  

  They are structural analogues to the cell 
membranes (phospholipids) 

  They increase the efficacy and decrease the 
unwanted side effects of the active 
ingredients (toxicity) 

     LPD´s  
   Usages and Advantages 

Analogy between the cellular membrane structure 
and  LPD´s  

Cellular Membrane 

 LPD´s  



     LPD´s  
      Usage and Advantages 

Damaged Skin. Low lipid content SC 

   Skin treated with  LPD´s. Re-epitheliated SC 

Study carried out by  Dr. A. De La Maza. Departament of 
Surfactants. CSIC, Barcelona 

     Image of the  LPD´s gojng through the SC 



Interaction  LPD´s –  active ingredient 
  The active ingredients reallocate at the 

interface of the LPD´s   

  Because of the structure and the phospholipid 
bilayer composition, the LPD´s can 
incorporate: :  

   Hydrophilic Actives (within the vesicle)  

  Lipophilic Actives (between the layers) 

    LPD´s  
 Usage and Advantages 



     LPD´s  
 Usages and Advantages 

  Prolongation of the  bioavailability of 
the active ingredient 

  Better absorption, penetration and 
diffusion of the active ingredient 

  Stabilization of the active ingredient 

  Introduction of alternative 
administration ways of the active 
ingredient 

Lidocaine  LPD´s  

Lidocaine aqueous solution 
Control 

Improvement of the analgesic action of the 
lidocaine (topically applied) 



     LPD´s Lightening 
composición y acciones 

Whitening effect  

Photoprotection 

Prevent the 
inflammation 

Prevent the  UV 
induced immuno- 

suppression 

Collagen 
synthesis 

stimulation 

Normalize 
the  lipidic 

barrier 

Sodium Ascorbyl 
Phosphate 

Regulation of 
Collagen I and III 

genes transcription 

Antioxidant 



LPD´s        Lightening  

Phototoxicity 
(ROS) 

Physical 
changes 

Biochemical 
changes 

  Erythema 

  Oedema 

  Pain 

  Exfoliation 

  Thickness 

  Skin ageing 

  Lipoperoxidation 

  Exhausted 
endogenous 
antioxidants 

Vitamin C 
- 
- 

Protection against 
phototoxicity 



              LPD´s  Lightening  

Tyrosinase Tyrosinase 

L-tyrosine L-DOPA L-DOPAquinone 
L-cystein 

CysteinDOPA 

L-cycloDOPA L-DOPAcROME 

DHICA 

IQCA 
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MELANIN MIXTURED 

 Vitamin C (mechanism of action) : 
 Vitamin C inhibits melanin production  by reducing o-quinones. Thus melanin cannot be                           
synthesised by tyrosinase until  Vitamin  C is oxidized. 
 Vitamin C lightens darkened melanin   by reducing oxidyzed melanin. 

Melanogenesis inhibition 



LPD´s 
Lightening 

              LPD´s  Lightening  

Vitamin C  : 

  Activation of collagen transcription 

  Procollagen mRNA stabilization 

Skin aging : 

  Collagen basal production decrease  

  Supplemental Vitamin C increases 
collagen synthesis 

 collagen synthesis 



              LPD´s  Lightening  
 efficay test 

  In vitro test : 

  Prevention of photodamage 

  Inhibition effect on melanogenesis 

  In vivo test : 

  Evolution of the complexion colours 

  Evolution of the LBT descriptors 



              LPD´s  Lightening  

Untreated and unexposed skin area 
 LPD´s Lightening 5% 
 LPD´s Lightening 2% 

Placebo-treated, UV-exposed skin area 
Untreated, UV-exposed skin area 

0 6 24 48 

Chromameter 

Time (h) 

 prevention of photodamage 

  Objective 
Evaluate the capacity of  LPD´s Lightening to prevent photodamage. 

  Materials and methods 
Ten healthy Caucasian volunteers participated after providing informed consent. 
During the study, the volunteers were not allowed to apply any other topical 
product to the test areas. 

The spectrophotometric measurement of the formulations was performed on a 
Hitachi U-2001 UV/Vis spectrophotometer.. 

The minimal erythema dose (MED) was determined visually on the mid-back. 

Formulations were applied to the premarked area on the lower back of the 
volunteers. After 30 min., the sites were irradiated with 1 MED as previously 
determined for each volunteer. Two positive controls were used : an untreated, 
UV-exposed, and a placebo treated, UV-exposed skin area. An untreated and 
unexposed skin area served as negative control. Application sites for the 
different treatments were randomized and the application of formulations was 
double-blind. 

The following measurements to evaluate the UV-induced skin response were 
performed just before treatment (0h), and 6, 24 and 48h after treatment. 
Volunteers rested for 30 min before measurements. 

The visual inspection of the erythema was made using the visual scale 
according to Frosch and Kligman. Chromametry   assessment of eryhtema was 
performed using a Minolta CR-300 Chroma Meter. Dermal blood flow was 
measured using a  laser Doppler flowmeter MBF3/D. 



              LPD´s  Lightening  

Effect of LPD´s Lightening on melanin inhibition 
 by purified tyrosinase 

Inhibitory effect on 
 melanogenesis 

   Objective:  
In this study we evaluate the capacity of  LPD´s 
Lightening on melanogenesis in vitro. 

  Material and methods : 
B16F10 murine melanoma and KHm-human 
melanoma cells were used. 

 Human melanoma cells were seeded in 75 cm2 flasks; 
24 h later, the media were changed, and  LPD´s 
Lightening was added. The media were changed daily 
thereafter. After 3 days treatment, the cells were 
harvested, counted, and solubilised with 1% Nonidept 
P40 (NP40), and melanogenic activities determined. 

The melanogenic activity was measured by radiometric 
assays using [U-14C] tyrosine for total melanin 
production. 



              LPD´s  Lightening  

Effect of  LPD´s Lightening on 
 melanin formation by B16F10 cell extract 

Inhibitory effect on 
    melanogenesis 

Effect of  LPD´s Lightening on 
 cultured KHm-human melanoma cells 

Results are expressed as % of inhibition of melanin Results are expressed as % of inhibition of melanin 



              LPD´s  Lightening  
Collagen type I  

  and III synthesis 

Untreated fibroblasts 

 LPD´s Lightening fibroblasts  

•  Objective : Evaluate the capacity of LPD´s Lightening to 
increase collagen synthesis 

•  Methodology : 

•  Fresh skin samples incubated during 24h 

•  Total collagen biosynthesis was assessed by 
incorporation of [14C] proline into pepsin-resistant, 
trichloroacetic acid, TCA-precipitable material 

•  Western Blot method 

•  Results : 

•  LPD´s Lightening increase the synthesis of 
collagen in ageing skins 



               LPD´s  Lightening  
evaluation of the  

  complexion colors 

Data is presented as % of saturation 

  Objective 
The skin complexion evaluation is based on a visual sensory 
analysis of the colour of the skin using a formulation containing 5% of 
LPD´s Lightening. 

  Materials and methods: 
This analysis is carried out by trained judges, individually, without 
reference to the previous analysis. 

The descriptors were defined as follows : 
Colours of the skin: pigments contained in the skin. The colours 
“pink-red”, “beige”, “olive” and “light pink” were fixed to describe the 
various complexion shades. 

In vivo visual evaluation of the colours by trained judges is based on 
a structure visual scale presenting a range of the 4 main colours of 
the skin (pink-red/beige/olive/light-pink). Each colour saturated at 
100% is then graduated. Each grade represents a percentage of 
saturation. Each judge initially determines the various colours of the 
panelist´s skin and attributes a saturation grade to each colour   
intensity. The results are given in terms of     percentages of colour 
saturation. 



              LPD´s  Lightening  
evolution of the  

  LBT descriptors 
  Objective 
The skin complexion evaluation is based on a visual sensory analysis of the 
LBT descriptors : luminosity, brightness and transparency of the skin using 
a formulation containing 5% of  LPD´s Lightening. 

  Material and methods 
This analysis is carried out by trained judges, individually, without reference 
to the previous analysis. 

The descriptors were defined as follows : 
- Physical characteristics : 
Luminosity : intensity of light spots on the  areas of the face. 
Brightness : synthesis of the uniformity of the skin colour and of the 
regularity of the skin texture (=skin homogeneity). 
Transparency : characteristic of the skin through which we can see the 
veins. Characteristic of very fine skin. 

In vivo visual evaluation of luminosity, brightness and transparency is 
carried out using analogical scales defined by the references “no 
luminosity” (limit 0) and “maximum luminosity” (limit 10), “no 
brightness” (limit 0) and “maximum brightness” (limit 10), “no 
transparency” (limit 0) and “maximum transparency” (limit 10). Each judge 
evaluates, on each panelist´s skin, the transparency, the luminosity and the 
brightness of their complexion which intensities are transcribed onto the 
analogical scales. 



              LPD´s  Lightening 

  COSMETIC APPLICATIONS : 

  Antiaging 

  Antioxidant 

 UV damage prevention 

  Whitening 

  Radiance (luminosity, brigthness and 
transparence 

  DOSAGE : 

 3-5 % of  LPD´s Lightening 
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Sustained and selective controlled release natural system 
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INTRODUCTION 
 
Chronic insults to the skin such as those caused by UV light, ozone, cigarette smoke, 
pollutants, and other natural and synthetic environmental stimuli lead to cumulative 
damage and can result in photo-aging. Chronic UV sun exposure leads to clinical changes 
in the skin such as laxity/tone, toughness, dryness, sallowness/yellowing, pigmentation, 
and wrinkles.  
 
Reactive oxygen species such as free radicals unquestionably produce oxidative damage 
in skin. UV contributes directly to photodamage, not only by generating reactive oxygen 
species but also by depressing antioxidant levels. Antioxidants are necessary for 
neutralizing reactive oxygen molecular species.  
 
Sodium ascorbyl phosphate has been shown to have antioxidant effects as well as a role 
in collagen stimulation. It seems to influence production of collagen by posttranslational 
and transcriptional mechanisms. 
 
Free radicals or reactive oxygen species created from endogenous (physiologic) sources 
such as mitochondrial electron transport chains and exogenous sources such as UV light 
exert an “oxidative stress” on the skin, which damages the DNA and/or protein. Ascorbate 
is the main water-soluble, non-enzymatic antioxidant. Ascorbic acid interacts with a variety 
of free radicals extracellularly and is one of the most efficient antioxidants in aqueous 
compartments. 
 
Humans are one of the few species that require dietary supplementation of ascorbic acid 
for survival; our bodies do not produce this necessary vitamin. Without ingestion, ascorbic 
acid would be mostly depleted after 3 weeks. The minimum daily requirement for ascorbic 
acid is 200 mg. Unfortunately, UV light exposure depletes up to two thirds of cutaneous 
ascorbic acid stores, and oral ingestion is ineffective in achieving adequate cutaneous 
replenishment. 
 
Cutaneous levels not obtainable by ingestion, however, can be reached with topical 
application. Ascorbic acid stereoisomers D-ascorbic acid and L-ascorbic acid exist, but the 
body can use only the l-ascorbic form. 
 
Ascorbic acid is notoriously difficult to stabilize, and this has precluded its use as a general 
topical cosmetic ingredient. For this reason we use as active ingredient, sodium ascorbyl 
phosphate a stable form of the ascorbic acid. 
 
Also it has been noticed the difficulty that the active ingredients show to get the target 
cells.  
 
For all these reasons INFINITEC have designed and developed a natural model of 
sustained and controlled release on the skin in order to improve the penetration of the 
active ingredients and make them able to come through the Stratum Corneum and reach 
the target cells, i.e. the fibroblast.  

 
That is the reason whereby Infinitec have developed a unique technique based on the 
technology which allows us to get lipids of natural origin that entrap the active ingredients 
and release in a sustained and controlled way into the cellular medium.  
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Therefore, summarizing, we can confirm that a new state of the art technology has been 
developed, which allows us to obtain a sustained release natural system that incorporates 
natural active ingredients too. 
 
 
 

 
LIPIDS, A NATURAL TECHNOLOGY 
 
 LPD´s. Definition 
 
The LPD´s consist of vesicles, mainly made of phospholipids of natural origin. These 
phospholipids are organized in bilayers allowing the integration of active ingredients within 
its structure: 
                              

 
 
 
Through this technology we have developed, and also through laser technology, we are 
able to discriminate between the particle sizes to diameters lower than 200 nm. Therefore, 
we are talking about phospholipid vesicles with diameters over 200 nm, actually between 
200 and 900nm:  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Phospholipids in monolayer Phospholipids in bilayer 

 LPD´s Micelle 

 LPD´s (diameter > 200 nm) 
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 LPD´s. Composition 
 
 LPD´s are mainly made of natural origin phospholipids.  These compounds show two 
distinct parts to the molecule, this is the reason they can display a dual personality. They 
have a non-polar tail (lipophilic) and a polar head (hydrophilic). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Like surfactants, phospholipids show an amphiphilic behaviour that is responsible of the 
capability to create micelles, bilayers and vesicles, and also to gather in the interface. 
 
 LPD´s. Classification 
 
There are tow ways to classify   LPD´s. The first one is according to their size:  

• Small, with diameters lower than 100nm 
• Big, with diameters bigger than 100nm. 

 
Using laser technology we are able to discriminate our LPD´s isolating the ones whose 
diameters are higher than 200 nm.   
 
 
 

Structure of the phospholipids that form the  LPD´s : 

 POLAR HEAD (hydrophilic) 

NONPOLAR TAIL (lipophilic) 
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A second classification: 
Based on the number of bilayers that the vesicle can contain, i.e. this classification is 
based on the stratification:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 LPD´s. Uses and advantages 

 
Within the main advantages that can be obtained using LPD´s are the following ones: 
  

• They are natural delivery systems of active ingredients. Basically, they are lipidic 
structures of phospholipidic origin. 

  
• They are selective and controlled released systems. 

  
• They are structural analogues of the cellular membranes that are also made of 

phospholipids.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Unilamellars  LPD´s  Oligolamellars  LPD´s  
 

Multilamellars  LPD´s  
 

 Cellular Membrane  LPD´s  
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• They increase the efficacy and decrease the non desired side effects of the 
active ingredients  (toxicity). Efficacy of the LPD´s, as well as capacity of 
penetration at the Stratum Corneum (SC):  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Damaged Skin. Low lipid content 
Stratum Corneum 

Skin treated with  LPD´s 
Regenerated Stratum Corneum 

Image of the  LPD´s crossing the Stratum Corneum 
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 LPD´s. Example 
 
Incorporating the active ingredients into the LPD´s the following advantages are obtained: 
longer bioavailability of the active ingredient. 
 

• Better absorption, penetration and diffusion of the active ingredient 
 

• Stabilization of the Active Ingredient 
 

• Introduction of alternative administration ways of a given active ingredient 
 

 
In order to notice a better efficacy of the LPD´s we show the following case where 
lidocaine has been applied topically through different vectors. We can notice that an 
improvement of the analgesic activity is obtained compared to another vector as it is 
shown at the below chart.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Interaction LPD´s – Active Ingredients 

 
Due to the structure and composition of the lipidic bilayer, LPD´s can incorporate both 
hydrophilic and lipophilic actives in the following way: 
  

• Hydrophilic active ingredients within the vesicle. 
• Lipophilic active ingredients between the layers.  
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VITAMIN C 
Vitamin C has a great reducing potential and reacts with many reactive oxygen and 
nitrogen species in vitro. Ascorbate effectively quenches singlet oxygen, superoxide, 
hydroxyl and water-soluble peroxyl radicals, and hypochlorous acid.  
 
The electron-donation capacity of ascorbate is used quite often by at least eight human 
enzymes for which it is a cofactor. Three participate in the hydroxylation of proline and 
lysine in collagen biosynthesis, two in the synthesis of carnitine, two in catecholamine and 
hormone biosynthesis, and one in the metabolism of tyrosine. 
 
Ascorbate concentration in total skin ranges from 0.4 to 
1 mg/100 g. Of wet-tissue weight. Ascorbate is 
distributed in all layers of the skin. In humans 
ascorbate appears to be more concentrated in 
epidermis (3.8 µmol/g) than in dermis (0.7 µmol/g). 
Upon exposure to a variety of stressors including UV 
light and ozone, ascorbate concentration in skin 
decreases. Topical application of ascorbate provides 
photo-protection and prevents inflammation and UVB-
induced immuno-suppression. 
 
The activity of ascorbate on collagen synthesis has been investigated extensively. 
Ascorbate seems to play a role in regulating collagen type I and II gene transcriptions. 
This regulation is independent of its role as a cofactor for lysyl and propyl hydroxylases. 
 
More recently, the role of ascorbate in the formation of stratum-corneum barrier lipids has 
been discovered. Ascorbate, not α-tocopherol, normalizes epidermal lipid profiles (in 
particular glucosphingolipids and ceramides) in reconstructed epidermis. 
 
 LPD´s LIGHTENING 
 
 LPD´s Lightening protects skin from ultraviolet-induced erythema 
The important role of reactive oxygen species (ROS) and oxygen-derived free radicals in 
ultraviolet (UV) radiation induced skin damage is being increasingly recognized. 
 
UV-induced skin damage includes acute reactions such as erythema, oedema, pain 
followed by exfoliation, tanning and epidermal thickening, and premature skin ageing and 
carcinogenesis largely determined by chronic exposure. 
 
UV exposure leads to depletion of the enzymic and non-enzymic skin antioxidants. 
Consequently, the skin antioxidant capability is decrease and the skin becomes more 
susceptible for the deleterious effects of ROS. 
 
ROS and free radicals, particularly the highly damaging hydroxyl radical, cause injury by 
reacting with biomolecules such as lipids, proteins and nucleic acids as well as by 
depleting the skin of endogenous enzymic and/or non-enzymic antioxidants. 
 
Therefore, apart from using chemical and/or physical sunscreens to diminish the intensity 
of UV radiation reaching the skin, preventing ROS from reacting with the biomolecules is a 
further valuable approach in limiting UV-induced skin damage.  
Topical application of antioxidants, such as vitamin C, provides an efficient means of 
replenishing the tissue in these protective compounds. The supplementation may result in 
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a sustained antioxidant capacity of the skin, particularly of the stratum corneum, which is 
the most susceptible skin layer for UV-induced depletion. 
 
The cutaneous antioxidant system is complex and incompletely understood. The system is 
interlinked; in skin, for example, ascorbate can regenerate α-tocopherol from the α-
tocopheroxyl radical. 
 
Thus, the enhanced photo-protective effect obtained after applying vitamin e combined 
with vitamin C, might be attributed to the regeneration of vitamin E by vitamin C.  
 
Inhibitory effect of LPD´s Lightening on melanogenesis 
 
Recently, a global market demand has developed for skin-lightening agents because 
some dark-skinned individuals in many countries and races are prefer lighter skin colour. 
 
Tyrosinase is a copper-containing monooxygenase catalyzing the o-hydroxylation of 
monophenols to the corresponding catechols (monophenolase or cresolase activity), and 
the oxidation of monophenols to the corresponding o-quinones (diphenolase or 
catecholase activity). 
 
These functions of tyrosinase play an important role in the formation of melanin pigments 
during melanogenesis. Melanin production is principally responsible for skin colour and 
plays an important role in prevention of sun-induced skin injury.  
 
However, abnormal accumulation of melanin products is responsible for 
hyperpigmentations including melasma, freckles, and senile lentigines, which could be a 
serious aesthetic problem. 
 
Several tyrosinase inhibitors have been used in the cosmetic industry as skin-lightening 
agents. Unfortunately, many of these inhibitors have not been demonstrated yet to be 
clinically efficacious when critically analyzed in carefully controlled studies. 
 
Lack of Vitamin C is a key factor in scurvy. Vitamin C inhibits melanin production by 
reducing o-quinones, so that melanin cannot be formed by the action of tyrosinase until all 
Vitamin c is oxidized. More recent reports also suggest a reducing effect of Vitamin c on o-
quinones. Melanin can be changed from get black to light tan by Vitamin C by the 
reduction of oxidized melanin. 
 
The disadvantage of Vitamin C is that it is quickly oxidized and decomposes in aqueous 
solution. To resolve that problem, sodium ascorbyl phosphate was synthesized. To 
overcome this problem we encapsulate sodium ascorbyl phosphate in a  LPD´s. 
 
 LPD´s Lightening, a collagen stimulator 
It has well-established role in the human body as cofactor for collagen synthesis. 
Ascorbate participates in the hydroxylation of pro-collagen, and studies show that it may 
also stimulate collagen synthesis directly by activating its transcription and stabilizing pro-
collagen mRNA. 
 
Aged skin, whether in culture or in vivo, has decreased baseline production of collagen 
when compared to younger skin. Also, in cultures of dermal fibroblasts from elderly 
donors, proliferative capacity in the absence of ascorbate is lost.  
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 LPD´s Lightening 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
When ascorbate is added to fibroblast cultures, elderly donor cells, previously on a plateau 
of growth, are stimulated to proliferate. In addition, collagen synthesis increases in similar 
proportions to increases in newborn donor cells. The molar concentration of ascorbate in 
these cultures was at least twice the average plasma levels found in healthy elderly adults 
(age 64 to 74) not taking vitamin C supplements. The implications are that supplemental 
vitamin C may slow cutaneous aging and may improve wound healing. 
 

 
COSMETIC APPLICATIONS 
 

• Anti-ageing agent 
 
• Antioxidant 

 
• Prevention of photo-damage 

 
• Skin Lightening 

 
      DOSAGE 

 
• 3% - 5% of  LPD´s Lightening 
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EFFICACY TESTS 
 
Prevention of photo-damage 
Objective 
Evaluate the capability of  LPD´s Lightening to prevent the photo-damage. 
 
Materials and method 
Ten healthy caucasian volunteers participated after providing informed consent. They 
were of Fitzpatrick skin type II or III. During the study, the volunteers were not allowed to 
apply any other topical product to the test areas. 
 
The spectrophotometric measurement of the formulations was performed on a Hitachi U-
2001 UV/Vis spectrophotometer. The UV radiation source consisted of a bank of four 
unfiltered Westinghouse FS20 tubes. 
 
The minimal erythema dose (MED) was determined visually on the mid-back. The MED 
was defined as the UVB dose where a uniform erythema of moderate redness with a 
clearly-defined, sharp boundary occurs. 
 
Formulations were applied to the pre-marked area on the lower back of the volunteers. 
After 30 min., the sites were irradiated with 1 MED as previously determined for each 
volunteer. Two positive controls were used : an untreated, UV-exposed, and a placebo 
treated, UV-exposed skin area. An untreated and unexposed skin area served as negative 
control. Application sites for the different treatments were randomized and the application 
of formulations was double-blind. 
 
The following measurements to evaluate the UV-induced skin response were performed 
just before treatment (0h), and 6, 24 and 48h after treatment. Volunteers rested for 30 min 
before measurements. 
 
The visual inspection of the erythema was made using the following, modified visual scale 
according to Frosch and Kligman : (0) no erythema, (1+) slight redness with a blurred 
boundary, (1.5+) area mostly of moderate redness with a partly blurred boundary together 
with some areas of slight redness, (2+) moderate redness with a sharp boundary, (3+) 
intense redness and (4+) fiery redness with oedema. 
 
Chromametry assessment of erythema was performed using a Minolta CR-300 Chroma 
Meter. 
 
Dermal blood flow was measured using a laser Doppler flowmeter MBF3/D. 
 
Results. 
We used different formulations : 
 
An untreated, UV-exposed and a placebo-treated, UV-exposed skin area were used as 
positive controls. An untreated and unexposed skin area served as negative control. 
 
30 min. After application of the formulations, the sites were irradiated with 1 MED.  
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Untreated and unexposed skin 
area 

 
 
The results for the chromameter are shown in the following figure : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
Chromameter value, visual scoring and dermal blood flow, all measurements representing 
an erythemal response, showed the same tendency regarding the erythemal response 
after optical application of the different formulations as a function of the evaluation time. 
 
Performing statistical analysis of the differences between the  LPD´s Lightening-treated 
skin sites and the placebo-treated, UV-exposed skin site showed significant inhibition of 
erythema formation as determined visually, by chromameter, and by measuring dermal 
blood flow, 6h after treatment and during the whole evaluation period. 
 
In conclusion, the formulations containing  LPD´s Lightening at 3% and 5% showed 
greatest efficacy in preventing UV-induced erythema under the experimental conditions. 
Erythema evaluated visually, by chromameter and by measuring dermal blood flow, was 
reduced 50% or more as compared with the placebo-treated skin site. 
 
 
 
 
 

 LPD´s Lightening 5% 

 LPD´s Lightening 2% 

Placebo-treated, UV-exposed skin 
area Untreated, UV-exposed skin 
area 

0 6 24 48 

Time (h) 

Chromameter 
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Inhibitory effect of  LPD´s Lightening on melanogenesis 
 
Objective 
In this study we evaluate the capability of LPD´s Lightening on melanogenesis in vitro. 
 
Material and methods 
 
B16F10 murine melanoma and KHm-human melanoma cells were used. Human 
melanoma cells were seeded in 75 cm2 flasks; 24 h later, the media were changed, and  
LPD´s Lightening was added. The media were changed daily thereafter. After 3 days 
treatment, the cells were harvested, counted, and solubilized with 1% Nonidept P40 
(NP40), and melanogenic activities determined. 
 
The melanogenic activity was measured by radiometric assays using [U-14C] tyrosine for 
total melanin production. 
 
Results 
The following figures show the inhibitory effect of  LPD´s Lightening on melanogenesis : 
 
1.- Effect of  LPD´s Lightening on inhibition of melanin formation by purified tyrosinase 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data are expressed as percent suppression of a standard aliquot of purified mammalian 
tyrosinase 
 
2.- Effect of  LPD´s Lightening on the inhibition of melanin formation by B16F10 cell 
extract 
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Data are expressed as percent suppression of a standard aliquot of B16F10 cell extract. 
 
3.- Effect of  LPD´s Lightening on cultured KHm human melanoma cells 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
KHm-cells were cultured with or without  LPD´s Lightening for 3 days, harvested, and 
solubilized. 
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Collagen biosynthesis 
 
Objective 
Evaluate the capability of  LPD´s Multivitamin to increase collagen synthesis 
 
Materials and method 
Type I pro-collagen (∝1 chain) protein levels were assessed by western blot analysis and 
by immunohistology. Type II pro-collagen immunohistology (∝1 chain) was performed 
using an antibody from Chemicon Internacional (Temecula, CA). Total collagen 
biosynthesis by fresh skin samples was assessed by incorporation of [14C]proline into 
pepsin-resistant, trichloroacetic acid (TCA)-precipitable material. Skin samples that had 
been freeze-thawed prior to incubation with [14C]proline (to disrupt cells and thereby 
prevent collagen biosynthesis) served as control for non-specific label incorporation. To 
measure type I pro-collagen biosynthesis specifically, fresh skin samples were incubated 
for 24 h in keratinocyte basal medium, supplemented with Ca2+ to a final concentration of 
1,4mM. At the end of the incubation period, media were collected and analyzed for type I 
pro-collagen protein by enzyme-linked immunosorbent assay (ELISA). 

 
Results 
These are the results obtained : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Type I and III pro-collagen (fold increase) 

Untreated fibroblast 

 LPD´s Lightening 
treated fibroblast 



 

                   V1 – 02/06                                                                                  LPD´s Lightening –D.T.I. - 17 
                                                                                                                                                       Cod. HD0004 

Sensorial metrology (complexion radiance) 
 
Objective 
The skin complexion evaluation is based on a visual sensory analysis of the four 
descriptors : colour, luminosity, brightness and transparency of the skin using a 
formulation containing 5% of  LPD´s Lightening. 
 
Material and methods 
This analysis is carried out by trained judges, individually, without reference to the 
previous analysis. 
 
The descriptors were defined as follows : 
 
- Colours of the skin: pigments contained in the skin. The colours “pink-red”, “beige”, 
“olive” and “light pink” were fixed to describe the various complexion shades. 
- Physical characteristics : 
Luminosity : intensity of light spots on the salient areas of the face. 
Brightness : synthesis of the uniformity of the skin colour and of the regularity of the skin 
texture (=skin homogeneity). 
Transparency : characteristic of the skin through which we can see the veins. 
Characteristic of very fine skin. 
 
In vivo visual evaluation of the colours by trained judges is based on a structure visual 
scale presenting a range of the 4 main colours of the skin (pink-red/beige/olive/light-pink). 
Each colour saturated at 100% is then graduated. Each grade represents a percentage of 
saturation. Each judge initially determines the various colours of the subject´s skin and 
attributes a saturation grade to each colour intensity. The results are given in terms of 
percentages of colour saturation. 
 
In vivo visual evaluation of luminosity, brightness and transparency is carried out using 
analogical scales defined by the references “no luminosity” (limit 0) and “maximum 
luminosity” (limit 10), “no brightness” (limit 0) and “maximum brightness” (limit 10), “no 
transparency” (limit 0) and “maximum transparency” (limit 10). Each judge evaluates, on 
each subject´s skin, the transparency, the luminosity and the brightness of their 
complexion which intensities are transcribed onto the analogical scales. 
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Results 
The following figures show the results obtained : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

% of saturation 

Evolution of the complexion colours 

Evolution of the luminosity, brightness and transparence 

Grade 
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