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•• ESTERSESTERS � Multifunctional Cosmetic Multifunctional Cosmetic 
IngredientsIngredients

FUNCTIONSFUNCTIONS:    - Emollience (Oc, Penet, Lub, Spr)
- Sensorial propertiesensorial properties
- Solvency
- Protection against external aggressions  
- Vehicle for other ingredients
- Reconstruction of the “ mortar”

components of the epidermis structure.
- Emulsifiers
- Etc…



•• SENSORIAL PROPERTIESSENSORIAL PROPERTIES �
f (cosmetic application)

- Spreadability
- Gloss
- Adherence
- Slippery  
- Stickiness
- Smoothness
- etc…

�� PHISICO PHISICO –– CHEMICALCHEMICAL PROPERTIES PROPERTIES 



Sensorial Properties  
�
Physical – chemical properties
�
chemical structure

AIMAIM �
To present  different correlations between resent  different correlations between 
chemical structures and physicalchemical structures and physical––chemical chemical 
properties and/or sensorial as a tool to properties and/or sensorial as a tool to 
design new cosmetic productsdesign new cosmetic products



R – COOH + R’ – OH = R – COO – R’ + H2O

Carboxilic Acid Alcohol
Ester Bonding

ESTER Chemical function



R – COOH + R’ – OH = R – COO – R’ +   H2O

Carboxylic 
acid:

C-Chain length

Saturated/unsatu
rated

Branched/linear

Other functional 
groups (- OH, 
hydroxy acids)

Alcohol:

C-Chain length

Saturated/unsaturated

Branched/linear

Number of hydroxyl 
groups

Other functional 
groups (- O – ,ether 
bond)

Ester bond

Selecting the 
chemical structure of  
the carboxylic acid 
and the alcohol is 
possible to modulate 
ester’s properties

DESIGN OF AN EMOLLIENT



•• ESTERSESTERS �
Acid chain and Alcohol chain

�
physical – chemical and sensorial properties

µµ: Viscosity (Kanon Fenske)

HydrationHydration: (Corneometer, Tewameter)

�� : Surface Tension (Ring method, Tate’s Law)

SpreadabilitySpreadability: Zeidler method

Polarity:Polarity: Nilo’s red method







EMOLLIENTS

Emollient = “Product that protects and 
smooth the skin”
Emollients offer the following attributes:
- PenetrabilityPenetrability

-- OcclusivityOcclusivity (positive sense of(positive sense of

hydration)hydration)

-- Spreadability Spreadability 

-- LubricityLubricity



Oclusivity � Corneometer and
Tewameter

Penetrability      � Surface Tension,
Viscosity and Polarity 

Spreadability     � Viscosity and Surface Tension

Lubricity             � Chain Length and Polarity

EMOLLIENCE / PHYSIC PARAMETERS / 
CHEMICAL STRUCTURE



Ingredients Characterization

�
Correlations   

�
Global Evaluation

provides a powerful tool to design new 
products     

�
Permits an efficient communicationefficient communication
with  cosmetic formulators 

FLOW OF INFORMATION



Correlation of viscosity with Molecular 
Weight
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Comparative of viscosity between linear and 
branched structures

� � 
 � 
 
 � � � � � 
 � � 	


�
�

�
�

�
�

�
�

�
�

�
�

�

� � �

� � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

� � � � �

INCI/CTFA Name Visc 20ëC MW average
Isopropyl Stearate 12,3 318
Isopropyl Isostearate 15,4 318
Octyl Stearate 14,1 388
Octyl Isosterate 26,4 388
Tricaprylin 25,9 470
Trioctanoin 52,5 470
Trimethylolpropane tri isostearate 281,1 908
Pentaerythrityl Tetraisostearate 464,4 1168



Trioctanoin

Viscosity 20ë52,5

Tricaprylin

Viscosity 20ë25,9



Can be obtained similar viscosity values with 
molecules of different structure
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Spreadability and Surface Tension
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Light Emollients correlate with branched 
chemical structures 
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Esteres vs. silicones
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CORRELATION Viscosity-Spreadability



CORRELATION FOR IPM – IPP - IPS 



CORRELATION FOR MCT-Trioctanoin-
Tricaprylin-Triheptanoin

1.- Triheptanoin = Heptanoic Triglycerides
(C7 LINEAR CHAIN)

2.- Tricaprylin = Caprylic Triglycerides
(C8 LINEAR CHAIN)

3.- MCT = Medium chain triglycerides 
(C8 – C10 LINEAR CHAIN)

4.- Trioctanoin = 2-Ethylhexanoic 
Triglycerides

(C8 BRANCHED CHAIN)



CORRELATION FOR Triheptanoin-Tricaprylin-
MCT-Trioctanoin



CORRELATION FOR Triheptanoin-Tricaprylin-
MCT-Trioctanoin



CORRELATION FOR Ethylhexyl Alcohol vs C 
chain length



¿WHAT TO DO WITH SUCH
QUANTITY OF

INFORMATION???



WHAT TO DO WITH THIS INFORMATION?

1.- Choose  useful parameters 

2.- Choose system to present graphically
- Ease representation
- Ease comparison between products

SPIDER Graphic



GLOBAL EVALUATION
Emollients

Viscosity
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Viscosity
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GLOBAL EVALUATION
Emulsifiers



GLOBAL EVALUATION
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GLOBAL EVALUATION
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GLOBAL EVALUATION

Global Assessment
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GLOBAL EVALUATION
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A TOOL TO ADVICE

1.- SKIN CARE  
2.- FACE CARE 
3.- SUN CARE 

5.- DESIGN of NEW PRODUCTS



CONCLUSIONSCONCLUSIONS

1.1.-- This work improves the This work improves the knowledgeknowledge ofof
COSMETIC INGREDIENTS.COSMETIC INGREDIENTS.

2.2.-- PERMITS to PERMITS to parameterparameter any cosmetic any cosmetic 
ingredient in a ingredient in a quantitativequantitative way.way.

3.3.-- PERMITS to supply an extensive and PERMITS to supply an extensive and 
global evaluationglobal evaluation for eachfor each COSMETIC COSMETIC 
INGREDIENT.INGREDIENT.



CONCLUSIONSCONCLUSIONS

4.4.-- Is possible to offer MODULATED  Is possible to offer MODULATED  
INGREDIENTS on request.INGREDIENTS on request.

5.5.-- PhysicalPhysical--chemical correlations are a chemical correlations are a 
powerful toolpowerful tool to design formulations.to design formulations.

6.6.-- Is possible Is possible to help formulatorsto help formulators to design to design 
new productsnew products balancing and modulating balancing and modulating 
physicalphysical--chemical properties.chemical properties.



THANK YOU FORTHANK YOU FOR

YOUR ATTENTION !YOUR ATTENTION !


