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Cosmetics

Emulsion, 

Cream, 

Gel,

…

… with a wide range of formulations…

Hair dye, Hygiene,

Skin care, Sun Care,

Hair Care, Make up,

…

Wide range of applications…

… with a wide range of raw materials.

Polymer, Fragrance,

Extract, Organic 

Inorganic, 

…

Cosmetics
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Prediction Model

Modelling skin penetration
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logKp = -2.71-0.0061 MW + 0.71 log PFor infinite dose in water

A prediction model should consider : type of vehicle

conditions of use

physico-chemical properties

Potts R. O. and Guy R. H. Pharm. Res. 1992, 9, 663-669

Lag time
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Model in Cosmetics  
Grégoire S. and al. British Journal of Dermatology 2009, 160, 80-91.

 Partition of the aqueous chemical fraction phase with the stratum corneum

 Negligible vehicle effect regarding the expected precision of the model
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34 chemicals evaluated with two or more formulations

 Modelling of vehicle as a biphasic entity of oil and water 
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Results

122 data, 49 chemicals
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122 Individual Data 49 Chemicals

Well predicted Wrong predicted Well predicted Wrong predicted

91,8 % 8,2 % 93,9 % 6,1 %
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Volatile Chemicals

Ingredients with high chemical volatility : 

Solvent, Fragrance, Essential oils …

Mohlin P. and al. 11th PPP, 2008

“Evaporation may significantly decrease the amount available for absorption…”

Kasting, G.B.; Miller, M.A. J. Pharm. Sc. 2005, 95, 268-280

Skin diffusion model including evaporation.

Extend the applicability domain of the model to volatile chemicals
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Theoretical cases

Search for time t100% :   %Dose Total Skin+RF + %Dose evaporated = 100%

 Used t100% as exposure time to predict %Dose Total Skin+RF
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 No impact on skin uptake  Limitation of skin uptake
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Equations

RT.

MWPk
k

VPg

evap 5
6107

Evaporation rate kevap

with Pvp : vapor pressure

MW : molecular weight

kg : mass transfer coefficient in air
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u : wind velocity adjacent to skin
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%Doseevaporated=f(MW, Pvp, t, u )u

Wind velocity defined as a variable in the model
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Wind velocity

u=0.002 m/s

u=0.01 m/s

u=0.05 m/s

u=0.15 m/s

Lowest wind velocity : Best fit with experimental data
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MW

(g.mol-1)
log P

Vapor pressure

(mm Hg)

- Pinène 136 4,83 4,8E+00

Limonene 136 4,57 2,0E+00

Gamme terpinene 136 4,50 1,1E+00

Menthone 154 3,05 3,7E-01

Linalool 154 2,97 1,6E-01

Linalyl Acetate 196 3,93 1,1E-01

Menthol 156 3,40 1,1E-01

Geranyl Formate 182 3,47 6,8E-02

dl-Citronellol 156 3,91 4,4E-02

-Caryophyllene 204 6,45 3,1E-02

Geraniol 154 3,56 3,0E-02

Cedrol 222 4,53 1,2E-04

Application to Terpenes

12 Terpenes : Ingredients of fragrance, essential oils
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Application to Terpenes
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2 mg/cm2 of formulation containing Terpene at 1% applied for 16 hours

13 times lower
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Conclusions

Development of prediction model with high performance

(>93% - 49 chemicals)

Adjustment of the wind velocity parameter in the prediction model

Extension of the applicability domain to volatile chemicals

The prediction model considers : type of vehicle

conditions of use

physico-chemical properties
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