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StructuredStructured Surfactant Surfactant LiquidLiquid TechnologyTechnology
MiracareMiracare ®® SLB for SLB for PersonalPersonal Care ApplicationsCare Applications

Technology Advantages
• Pseudo-plastic rheology
• High loading of oils / fragrances / essential oils …
• Good compatibility of actives (e.g. high charge cationic guars)
• Easy-to-use

Physical Chemistry Phenomenon: Multi-Lamellar Vesic les
Surfactant systems which flow like a liquid and are capable of suspending solid and 
insoluble performance additives allowing formulation of innovative cleansing products.

Structured Surfactant Liquids - SSL
Consumer Products: Rinse-Off , surfactant system to make:

body wash, liquid hand soap, shampoo, facial wash

Significant advantages 
over conventional 
micellar and polymer-
based systems.

MLV: Micrometer-size spheres formed by
concentric surfactant bilayers.

MLV Formulation: Closed packed Network of
MLVs, capable of suspending insoluble materials.

� Structured S urfactant L iquid (SSL)

water

surfactant
bilayer

Rheology Behavior is key for
• flowable liquid (shear thinning)
• suspending insoluble materials (yield value)
• feel on skin (non-tacky)

What are Multi-Lamellar Vesicles (MLV)?

Stable formulations with high oil levels:
– typically 30% of Vegetable Oil
– typically 20% of Petrolatum
– typically 10% of Silicone
– typically 5% of Fragrance

� Almost any water-insoluble
gas, liquid, or solid!

Great flexibility for additives and actives 
without negative impact on stability, 

texture & sensorial perception 

dispersed beads

color patterns

pearlized

Great flexibility 
for product 
appearance

lotion-like

High levels of other actives, e.g.
– Exfoliating particles
– Antibacterial agents
– Antidandruff agents
– Glycerine
– Lactic- and salicylic acid
– Mica, …

SSL
combines many

looked-after properties
in modern rinse-off

products 
Lotion-like texture,
smooth skin feel

Rich and dense
foam in presence

of oils

High amounts
and great versatility

of actives
Visually distinct

formulations

Claims
like 24 hour

moisturization

Delivered Consumer Benefits

Formation of MLVs Rheology of SSL
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��� � Engineering the Phase Diagram

Step 1: Dilution ��� � Micellar Phase
(Easy Processing and Incorporation of Additives) 

G
(mobile
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Step 2: Structuring Process (salt, pH,
+ Shear) ��� � SSL Phase
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Miracare SLB365

SSL
Formulation

Time for Formation

2 phase region SSL phaseMicellar phase

� adjust pH             � add salt

Spherulites+Dye
in Spherulite-Matrix

Fluorescence Microscope

Change of curvature and bilayer elasticity induces f ormation of spherulites
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Structuring Process

Miracare® 
Technology
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SSL Formulations - a way to suspend insoluble materia ls
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Stable SLB365 Formulation

2-Phase System

Model: a (conc)̂ 4 + 1.7

suspends 0.5 mm
air bubbles or

3 mm oil droplets

Suspension Power:  yield value s = 1/3×Dr×R×g

SSL

b

Yield Value s : A certain amount 
of force must be applied to the 
fluid before any flow is induced.

Deposition from SSL

water pH, salt

Lamellar Blend Micellar Phase SSL Phase SSL
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SSL Formulations – viscosity of a soft-glassy material

Yield: stable
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Steady State RheologyDynamic Rheology

At concentrations above 
the liquid-glass transition, 
SSL formulations exhibit 
pseudoplastic rheology
with yield.

No Yield: unstable

15 wt% active is 
used for these 
experiments

Characterization
Combination of different methods gives detailed Characterization
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SAXS under flow

lamellar                                MLVs
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Deposited Sunflower Oil

- Amount of oil deposited increases 
with oil-level.
- Cationic guar increases deposition 
efficiency.
- Efficient deposition for vegetable 
oils and dimethicone.
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The stars in the bars indicate significant differen ces vs the untreated site.

- Statistically significant effect after 8 hours, SLB  vs. A and C!

- Statistically significant effect after 24 hours, SLB v s. A and B!

Visual Skin Health
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*   *          *   *         *              *

24 hour Moisturization Study:

The stars in the bars indicate significant differen ces vs the untreated site.

Clinical Moisturization (Corneometer)
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*            *   *        *            *
Commercial 

A
Commercial 

B
Commercial 

C

- Statistically significant better moisturization after 
8 & 24 hours for SLB + 15% Oil vs commercial samples  A, B, C !

Comm-
ercial

A

Comm-
ercial

B

Comm-
ercial

C

Andy LEEAndy LEE , Tobias FUTTERER, Tobias FUTTERER

Rhodia Rhodia AsiaAsia PacificPacific LtdLtd . . PtePte., 438B Alexandra ., 438B Alexandra RoadRoad , #02, #02--09/12 Alexandra 09/12 Alexandra TechnoparkTechnopark , 119968 Singapore, 119968 Singapore

EE--mail: mail: andy.leeandy.lee @@ap.rhodia.comap.rhodia.com

Destructuring MLVs
� Destabilized Oil-Phase

Dilution path

Miracare® Technology

formulation + actives

Dispersed Active Deposition of 
Destabilized Oil-Phase

Skin or Hair Surface

Oil-Deposition

soft-glass

liquid

Sunflower

Sweet Almond

Walnut

Evening Primrose

Delivering skin care benefits 
from natural oils, moisturise
and wash in 1 step

Pro-longed hydration & 
emolliency from oil delivery 

Sesami

Olive

Avocado

Coconut

Deliverying nourishing effect 
from trusted haircare regime 
ingredients

Enhanced care & performance 
beyond conventional system

Skin Care Hair Care ���������	
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Nourish - Care - Shine
With 20% Coconut Oil


