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Siligel™ is the natural lab partner to create robust 

formulations with amazing silicone-like skin feel even in 
extreme conditions! 

 
 
 

 Patented natural optimized combination:                          
phospholipids + polysaccharides 

 Proven synergistic viscosity effect 

 Easier introduction than natural gums 

 Outstanding skin feel 
 

 Multi-functional agent 

 Gelling agent 

 Stabilizer 

 Co-emulsifier 

 Suspending agent 
 

 
 Excellent compatibilities with: 

 Electrolytes (up to 20%) 

 Pigments 

 Chemical & mineral sunscreens 

 Wide pH range 
 

 Easy to use 

 Cold process 

 Easy dispersion  no lumps 
 

 
 

http://www.unipex.com/
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SUMMARY 

 
INCI NAME 

 

CAS 

EINECS 

Xanthan Gum (1) (and) Lecithin (2) (and) Sclerotium Gum (3) (and) 
Pullulan (4)  

11138-66-2 (1), 8002-43-5 (2), 39464-87-4 (3), 9057-02-7 (4)  

234-394-2 (1), 232-307-2 (2), 254-464-6 (3), 232-945-1  (4) 

ORIGIN Natural gelling agent composed of polysaccharides and lecithin 

COSMETIC PROPERTIES  High versatility: gelling agent of aqueous phase, thickener,  

co-emulsifier, stabilizer, suspending agent 

 Easy-to-use 

 Suitable for challenging formulation conditions: high resistance to 

electrolytes, compatible with ethanol up to 15%, wide pH range 

 Amazing silicone-like skin feel 

 Strong affinity with stratum corneum 

 Decreases TEWL 

SKIN BENEFITS / 

POTENTIAL CLAIMS 

 Reinforces skin barrier function 

 Preserves skin integrity 

 Helps restructure and repair skin 

APPLICATIONS  Face and body skin care 

 Suncare and after suncare  

 Makeup 

 Baby care 

 Men care 

  Toiletries 
 

RECOMMENDED 

DOSAGE 

0.1 - 2% 

USAGE PH RANGE 2 - 10 

INCORPORATION  Introduction into water phase or at the end of the process. 
Cold or hot process 

INCOMPATIBILITIES  Aluminum salts 

 Cationic surfactants 

 

http://www.unipex.com/
http://www.sigmaaldrich.com/catalog/search?term=232-945-1&interface=EG/EC%20No.&N=0&mode=partialmax&lang=fr&region=FR&focus=product
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INTRODUCTION 

The base of the formula of a cosmetic product highly contributes to its success, in terms of the 

pleasure it provides upon application but also in terms of efficacy. The base must not be 

considered only as the sensorial part of a formula but also as a key element to improve the clinical 

results. 

 

Siligel™ is a patented optimized combination of natural origin ingredients (polysaccharides and 

lecithin). Thanks to the synergistic combination, Siligel™ is not only a simple phospholipid-based 

gelling agent, but is also designed to create ultra-sensorial formulas, thanks to its silicone-like skin 

feel. 

On top of this, Siligel™ could strengthen all formulas thanks to its stabilizing, suspending and co-

emulsifying properties. 

Its strong qualities make Siligel™ the must-have ingredient for all formulators who want to easily 

create easily strong and trendy formulas, with more positive impact on the consumers’ skin and 

environment. 

 

Phospholipids are essential constituents of the cell membranes of all living organisms. Organized 

in bilayers, they form a selective and protective barrier. In a topical application, phospholipids 

therefore have a strong affinity with the stratum corneum and are able to merge with it. This 

particular biocompatibility and biomimetic behavior allows phospholipid-based emulsifiers to 

have unique properties. 

 

 

STRONG ENOUGH TO RESIST 

Siligel™ is a natural, versatile and ultra-resistant gelling ingredient. 

The optimized combination of the polysaccharides and lecithin gives Siligel™ a synergistic 

viscosity. Siligel™ composition allows for 25% more viscosity than the viscosity of each gum 

separately, creating a stronger network. 

Thanks to this smart and optimized combination, Siligel™ is easily introduced into water, avoiding 

the formation of lumps, and thus enabling the addition of Siligel™ into cold process formulas 

without pre-dispersion into glycols. 

On top of being very easy to use, Siligel™ has also many other advantages. It is THE ingredient to 

use to strengthen a formula. Siligel™ has co-emulsifying properties thanks to lecithin, and is a very 

strong emulsion stabilizer, as it helps the suspension of oil droplets. 

Moreover, Siligel™ network can also suspend any kind of light or heavy particles (glitters, beads, 

pigments…). 

http://www.unipex.com/
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In extreme circumstances, Siligel™ rises to the challenge and resists to the most stressful 

conditions. High amount of electrolytes, alcohol, temperatures, high or low pH nor pigments, 

affect its network or viscosity over time, making Siligel™ the mandatory ingredient in each sturdy 

formula. 

 

SOFT ENOUGH TO SEDUCE 

Besides its famous and distinctive Phospholipid Touch, the optimized composition of Siligel™ 

offers to formulas an exceptional silicone-like skin feel, characterized by a high gliding sensation 

and an ultra-soft after-feel. Due to its physico-chemical behavior, Siligel™ improves the 

spreadability of the formulas.  

Thanks to its unique signature, Siligel™ can be used to substitute silicones both in natural and in 

conventional formulas which will decrease the amount of synthetic gelling agents and reduce the 

negative sensorial aspects of some thickeners. 

 

VERY EASY TO USE 

Easy to use, Siligel™ can be managed at cold or hot process and can be incorporated into the 

water phase at the beginning of the process or at the end of the process after the emulsion in 

order to adjust the viscosity or sensoriality of a formula. Siligel™ does not require neutralization 

unlike most of the conventional thickening agents, which makes the formulation process easier. 

The usage of Siligel™ is much simpler than natural gums, like xanthan gum or sclerotium gums, 

since Siligel™ is easier to disperse thanks to the presence of lecithin which allows to avoid the risk 

of lumps, even in a cold process.  

 

SILGEL™ IS ALSO ACTIVE 

As phospholipids are skin-identical molecules, Siligel™ is much more than an average gelling 

agent! Siligel™ brings moisturizing properties to the skin and helps improve the penetration and 

bioavailability of active ingredients for faster and better results.   

 

AND …  IT’S NATURAL! 

Siligel™ has a sustainable green manufacturing process and its safe eco-toxicity profile answer 

todays demand for eco-friendly functional ingredients.  

Due to its high sensoriality, flexibility and performance, Siligel™ is an all-in-1 ingredient allowing 

for savings on the purchase of extra raw materials and on warehouse floor space. 

  

http://www.unipex.com/


 Technical File 
 SILIGEL™  

   

 

Lucas Meyer Cosmetics 
  www.lucasmeyercosmetics.com  
7 

 

WHY THIS SMART BLEND? 

 

The thickening properties of Siligel™ are due to the synergistic combination of both Xanthan and 

Sclerotium gums. Besides the phospholipid touch, Siligel™ offers an exceptional skin feel close to silicone, 

due to its proprietary synergistic combination of the polysaccharides and lecithin.  

Siligel™ has proven to induce a significant synergistic viscosity that contributes to the creation of a 

stronger network when compared to the ingredients on their own (+25%). 

 

The patented synergistic system offers an optimization of the process, enabling a very easy dispersion of 

Siligel™ into water compared to the ingredients used separately. 

Polysaccharides, like xanthan and sclerotium gums, generate lumps and agglomerates when introduced 

into water, which forces an additional step of pre-dispersion in glycols before introducing them into the 

formula. 

The smart and optimized combination with phospholipids in Siligel™ makes the use of natural gums 

possible without their disadvantages. Phospholipids, by coating gums, prevent the formation of lumps 

and agglomerates, without the need of pre-dispersion. 

 

 

 

 

  

SMART BLEND 
Siligel™

Synergistic viscosity
Revolutionary 

dispersion

http://www.unipex.com/
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SYNERGY BETWEEN SILIGEL™ POLYSACCHARIDES 

 

Objective 

The aim of this study was to evaluate the synergies between Siligel™ ingredients. 

 

Protocol 

Formula 

A dispersion of each mixture at 2% in deionized water was prepared stirring with a Rotor stator propeller 

(diameter 45mm) for 5 minutes at 2500 rpm and subsequently submitted to rheological measurements. 

(Batch size: 200g). 

 

Test conditions 

Synergy evaluation was performed by using a mixture design composed of eight trials as described in the 

table below. The measured response was the viscosity of the gels developed as a result of shear rate.   

Every test was repeated at least three times. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mixture components: 
A: Xanthan gum; B: Sclerotium gum; C: Pullulan 

X1: The presence of the ingredient in the mixture at the optimized percentage (X= A or B or C) 

X2: The absence of the ingredient in the mixture (X= A or B or C) 

 

The experiment integrates only the polysaccharides as lecithin does not impact the viscosity significantly. 

In this complete factorial plan study, we modified three components at two concentrations (X1 & X2), then 

the total number of combinations was 23 = 8. 

 
Trials 

 
Factors 

 
Interactions 

 

 
Viscosity 

 A B C ABC AB AC BC  

1 
(Siligel™) 

A1 B1 C1  A1B1C1  A1B1  A1C1  B1C1 R1 

2 A1 B1 C2  A1B1C2  A1B1  A1C2  B1C2 R2 

3 A1 B2 C1 A1B2C1  A1B2  A1C1  B2C1 R3 

4 A1 B2 C2  A1B2C2  A1B2  A1C2  B2C2 R4 

5 A2 B1 C1  A2B1C1  A2B1  A2C1  B1C1 R5 

6 A2 B1 C2  A2B1C2  A2B1  A2C2  B1C2 R6 

7 A2 B2 C1  A2B2C1  A2B2  A2C1 B2C1 R7 

8 A2 B2 C2  A2B2C2  A2B2  A2C2  B2C2 R8 

http://www.unipex.com/
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Method 

 

Viscosity curves were obtained using a Rheometer Anton Paar MCR302 equipped with a cone-plane 

geometry CP50-2, in controlled shear rate (CSR) with applied shear rate between 0.5 s-1 to 100 s-1, 

logarithmically scaled.  The measurements were performed at 25°C after allowing an equilibration time of 

10 minutes.  

 

 

Results 

 

 

  

 
 

 

 

http://www.unipex.com/
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Our results highlight a good synergy between the three ingredients compared to the ingredients used on 

their own. The synergistic interactions between the 3 main components lead to an increase in viscosity of 

24.8% at an applied shear rate of 0.5 s-1. In the same conditions, the ingredients on their own would 

contribute to a dynamic increase of viscosity by 3.1%. The synergistic interactions between A and B 

increase viscosity by 17%, the ones between A and C by 3.4% and the ones between B and C of 1.3%.  

At the concentration tested, the strongest interactions appeared between components A and B. As 

expected alongside the flow curve, the interaction between the ingredients become weaker with the 

increasing shear rate, due to a partial network breakage necessary to initiate and maintain flow. 

Our new Siligel™ technology has proven to be consistently better at structuring capacity compared to its 

components on their own.  

 
 

Conclusion 
 
Siligel™ ingredients have proven to have a significant synergistic activity that 
contributes to the creation of a stronger network compared to the single 
ingredients on their own. 

 
 

  

http://www.unipex.com/
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THE MAIN ROLE OF LECITHIN 
 
 
High hydrophilic behavior of polysaccharides like xanthan gum and sclerotium gum leads to lumps and 

agglomerates formation when they are introduced into water. Lumps are difficult to be destroyed and 

agglomerate phenomena can lead to the clogging of the homogenizer. 

Lucas Meyer Cosmetics technology makes it possible to use natural gums without their disadvantages, 

thanks to a smart optimized blend. Lecithin plays the role of gum grain coating or colloidal protection 

preventing the formation of lumps and agglomerates, thus enabling the formulator one less step while 

using our polysaccharides blend.  

Siligel™’s synergistic system allows dispersing the powder into a tempered water without pre-dispersion 

and with several stirring tools. 

 
 

Protocol  

In order to demonstrate the benefit of Siligel™ compared to natural gums and the role of lecithin in 

enhancing the dispersion, we carried out 2 experiments: 

 

Experiment 1: Role of lecithin 

On 2 batches of 300g, 2% of Siligel™ with and without lecithin are dispersed into water at room 

temperature, into a 600 mL beaker, with a tooth propeller, during 15 minutes. 

 

Experiment 2 : Siligel™ dispersion compared to xanthan gum dispersion 

On 2 batches of 300 g, 1% of Siligel™ and 1% of xanthan gum are dispersed into water at room 

temperature, into a 600 mL beaker, with a tooth propeller, during 15 minutes. 

 

  

http://www.unipex.com/
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Results 

Experiment 1: Role of Lecithin 
 

 
 
Experiment 2: Siligel™ dispersion compared to xanthan gum dispersion 

 

 
 

Conclusion 

 

Thanks to an optimized blend containing a specific lecithin, Lucas Meyer 

Cosmetics Technology enhances the dispersion of natural gums with Siligel™ thus 

allowing cold process without the need of a pre-dispersion step. 

3min 9min 15min

At the beginning of the 
dispersion, smaller lumps and 
faster development of the gel

After 9 minutes, Siligel™ is 
almost dispersed into the 
water whereas the blend 

without lecithin contains big 
lumps

After 15 minutes, the 
dispersion of Siligel™ is 

complete whereas the blend 
without lecithin contains 

numerous lumps

Xanthan gum

After 15 minutes of dispersion, 
big lumps still remain into the 

beaker

Siligel™

After 15 minutes of dispersion, 
Siligel™ is completely dispersed.

Siligel™ without 

lecithin 

Siligel™   

http://www.unipex.com/
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THICKENER/GELLING AGENT 

 

CHARACTERIZATION OF SILIGEL™ NETWORK  

CREATED IN WATER 
 

Objective 

The aim of the rheological study presented below was to obtain the characteristic flow profile of Siligel™ 

and to highlight its structural characteristics. 

Protocol 

Formula 

A dispersion of Siligel™ at 2% in deionized water (Batch size: 200g) was prepared stirring with a Rotor 

stator propeller (diameter 45mm) for 5 minutes at 2500 rpm. The dispersion was thus submitted to 

rheological profiling.  

 

Test conditions 

Rheological characterization was performed with a Rheometer Anton Paar MCR302 equipped with a cone-

plane geometry CP50-2. 

 

1. Flow behaviour 

Controlled shear rate (CSR) analysis was performed with applied shear rate between 0.5 s-1 to 300 s-1, 

logarithmically scaled.  

 

2. Oscillatory measurements Amplitude Sweep 

Measurements in oscillatory flow conditions were performed to obtain the value of static yield stress. 

Amplitude sweep curves were obtained applying a constant frequency of 1Hz, and a deformation ramp 

with % from 0.001 to 100%. Measurements were taken after allowing an equilibration time of 10 minutes, 

at 25°C.  

 

3. Oscillatory measurements Frequency Sweep 

Frequency Sweep analysis to determine the gel structure were performed at a constant deformation rate 

of 1% (˂ c ) applying an angular frequency ramp () between 0.01 and 100 rad/s. 

                                                           
1 Conversion between angular frequency  and  ordinary frequency in Hz is as follow : = 2f 

http://www.unipex.com/
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c (Critical shear strain) is the critical deformation at which the structure of the system is disrupted, it 

provides a measure of the extent of the material linearity, it defines the upper limit of the linear 

viscoelasticity region1. 

 

4. Thixotropy evaluation 

In order to evaluate the ability of the system to recover its structure over time, a constant deformation 

rate of 0.5 s-1 for 1 minute was applied to the sample following a constant shear rate of 100 s-1 for an 

additional 1 minute, then the structure was allowed to recover at a constant of 0.5 s-1 for one minute.   

 
 

Results 
 

1. Flow Behaviour 

 
The flow behaviour proves that Siligel™ network is pseudo plastic, shear thinning, with a yield point.  

As shown in the figure below, network deformation does not occur before reaching a precise value of 

shear stress After this point the deformation increases with the increase of stress . 

It is important to note that the viscosity of the gel is shear dependant. But as described in the thixotropic 

test, the gel rapidly recovers its viscosity which is important for the stability of the final formula.
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2. Oscillatory measurements Amplitude Sweep 

 
The storage modulus G’ represents the elastic portion of the viscoelastic behaviour of the gel. 

The loss modulus G” represents the viscous portion of the viscoelastic behaviour of the gel. 

The curve below shows that the storage modulus G’ remains higher than the loss modulus G’’ alongside 

the whole ramp, indicating a dominance of the solid/elastic character over the fluid one. These results 

mean that there are some chemical bonds between the polysaccharides, which gives the gel-like 

behaviour. 

 

The deformation at which G’ starts dropping is the critical deformation c (above 1%). This is the limit below 

which the structure is not broken and remains in the linear viscoelasticity region. The stress corresponding 

to that value of c is defined as the static yield stress. 

 

Polymeric solutions will also present a similar behaviour of the modulus in amplitude sweep analysis, for 

this reason frequency sweeps analysis was also needed to confirm the effective gel structure given by 

Siligel™. 
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3. Oscillatory measurements Frequency Sweep 
 
Results obtained through frequency sweep analysis confirmed the structure to be a gel as the storage 

modulus (G’) is higher than the loss modulus (G’’) along the whole rheological profiling. Both modulus run 

in parallel without the presence of a crossover point which would have been present in the case of a highly 

viscous polymeric solution.  

In the case of a polymeric solution, G’’ would have been higher than G’ at lower frequencies, and G’ 

exceeding G’’ at higher frequencies. 

The rheological behaviour shown is characteristic to gels2, where the network is created mainly thanks to 

weak interactions such as hydrogen bonds, Van der Waals forces etc…  

We also observed that both storage and loss modulus are slightly affected by the frequency, increasing 

their values at higher frequency as shown below. The fact that frequency only affects the modulus slightly 

is also a good indication for the gel resistance, so stability issues should not arise during transportation. 
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4. Thixotropy evaluation 
 
As shown below, the gel is thixotropic. Siligel™ has shown the ability to easily recover its structure: its 

viscosity returns to the initial one, demonstrating a good restructuring capability of the gel network. 

This good restructuring ability enables Siligel™ to be suitable for a wide range of packaging conditions 

allowing it to be easily packed in pumping systems from which will easily flow and quickly recover its 

structure once ejected. 

 
 

 

 

Conclusion 

The network created with Siligel™ has shown to be the one of a gel characterized 

by weak interactions between the polysaccharides chains with shear thinning 

thixotropic behavior. Thanks to the weak interactions, the gel can flow easily, 

which is important for the possibility of pump packaging and to achieve a better 

spreadability on the skin upon application. 
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EFFECT OF SILIGEL™ CONCENTRATION 

ON NETWORK VISCOSITY 
 

Objective 

The aim of the study was to evaluate the impact of different concentrations of Siligel™ on viscosity and its 
maintenance over time. 

Protocol 

Formula 

Siligel™ was tested in deionized water at a concentration of 0.5, 1, 1.5 and 2% (Batch size: 300g) stirring 

with a Rotor stator propeller (diameter 45mm) for 5 minutes at 2500 rpm. 

 

Test conditions 

Viscosity was measured using a Brookfield viscometer under the following conditions: 

 Mobile: RV 3 

 Speed: 5 rpm 

 Time: 1 minute 

 Volume: 210 mL twist-off glass jar  

 Temperature: 25°C ± 1°C 

 

Results  

As shown in the figure below the viscosity of the Siligel™ dispersions achieved the maximum value after 24 

hours and remained stable at all the concentrations tested for a 3-month period. 

Measurements show that the viscosity increases with the Siligel™ concentration. Increasing the 

percentage by 0.5 % could lead to an increase in viscosity above 45%. 

The maximum viscosity is reached with Siligel™ at 2 % (h 15.2 Pa*s).  

The formula shows a significant structure build-up over the first 24 hours from production, the viscosity 

increasing above 15%.  After the structure build-up of the first 24 hours the viscosity remains stable over 

a 3-months period. 

 

 

http://www.unipex.com/
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Conclusion 

 

The final viscosity of the formula is reached 24 hours after production. 

Siligel™ network is able to retain its viscosity over a 3-month period when used at 

a concentration range between 0.5 and 2%. 
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EFFECT OF TEMPERATURE ON SILIGEL™ NETWORK VISCOSITY 
 

Objective 

The objective of this study was to validate the resistance of a gel created with Siligel™ at different 

temperature conditions.  

Protocol 

Formula 

A dispersion of Siligel™ at 2% in deionized water was prepared stirring with a Rotor stator propeller 

(diameter 45mm) for 5 minutes at 2500 rpm (batch size: 200g). The dispersion was thus submitted to 

rheological profiling.  

 

Test conditions 

Rheological characterization was performed with a Rheometer Anton Paar MCR302 equipped with a cone-

plane geometry CP50-2. 

 

Temperature Sweep analysis: 

Temperature curve was plotted between 25°C and 85°C with rising ramps of 10°C and a viscosity 

measurement was performed at each temperature after 30 s of stabilization (plateau). The shear rate was 

fixed at 0.5 s-1. Measurements were taken after allowing an equilibration time of 10 min, at 25°C. 

 

Results  
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The analysis of viscosity changes in function of temperature showed that the gel viscosity decreases with 

temperature growth.  

A gel formulated with Siligel™ has a temperature dependent viscosity as expected but no dramatic changes 

appears suggesting a good stability of Siligel™ under temperature stresses. This is consistent with the good 

stability of Siligel™ observed over a 3-month period at different temperatures as discussed further on. 

 

Temperature Percentage of loss 

25-30°C 6.7% 

25-40°C 16.9% 

25-50°C 27.0% 

 

The table above shows the percentage of viscosity loss between 2 temperatures. This percentage increases 

with temperature increase, as also shown by the temperature curve plotted above, but it remains in an 

acceptable range. 

  

It is important to note that the gel recovers its initial viscosity when the temperature decreases again. 

 
Conclusion 

 

Siligel™ network shows a good resistance towards temperature increase. It is 

therefore very stable during manufacturing processes at high temperature, 

different storage conditions and thus suitable in countries with extreme climates. 
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PROCESS IMPACT ON SILIGEL™ GEL NETWORK 

 

Objective 

The aim of these analyses was to evaluate the influence of the process time on the structural 

characteristics of the gel created with Siligel™. 

Protocol 

Formula 

Siligel™ was tested in deionized water at a concentration of 2% stirring with a Rotor stator propeller 

(diameter 45mm) for 5 and 10 minutes at 2500 rpm (Batch size : 200g). 

 

Test conditions 

 

1. Oscillatory measurements 

Amplitude sweep curves were obtained applying a constant frequency of 1Hz, and a deformation ramp 

with % from 0.001 to 100 % as previously described. 

2. Flow Curves 

Flow curve was obtained with a Rheometer Anton Paar MCR302 equipped with a cone-plane geometry 

CP50-2, in controlled shear rate (CSR) with applied shear rate between 0.5 s-1 to 300 s-1, logarithmically 

scaled.  

The measurements were performed at 25°C after allowing for the sample an equilibration time of 10 

minutes.  

 

Results 

Analysis performed in oscillatory flow showed that the elastic character increases with longer 

development time, as demonstrated by the fact that the tan  which corresponds to the ratio between 

G’’/G’, decreases for longer processing time (10 minutes vs 5 minutes). 
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The longer processing time probably allows the polysaccharides chains to reach a better hydration state 

thus enabling the formation of a stronger gel network. The increased strength of the network is also 

justified by the higher flow viscosity maintained by the gel processed for 10 minutes compared to the one 

processed for 5 minutes at 2500 rpm, as shown in the flow curves below. 

 

 

Conclusion 

A longer processing time enables to get a stronger gel, and thus improving the 

gel performances in the final product (suspending power, stability, etc.) 
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SUSPENDING POWER 

SILIGEL™ AT 2% IN WATER 

 

Objective 

The aim of this study was to evaluate the suspending power of the maximal use of Siligel™ at 2%. 

Protocol 

1. Yield stress analysis: 

Rheological characterization was performed with a Rheometer Anton Paar MCR302 equipped with a cone-

plane geometry CP50-2. 

Measurements in oscillatory flow conditions were performed to obtain the value of static yield stress. 

Amplitude sweep curves were obtained applying a constant frequency of 1Hz, and a deformation ramp 

with % from 0.001 to 100%. Measurements were taken after allowing an equilibration time of 10 minutes, 

at 25°C.  

 

2. Suspension study: 

The study was conducted combining a visual and multiple light scattering analysis. The multiple light 

scattering analysis was done on a Turbiscan (Formulaction). This instrument enables the measurement of 

the backscattering of a sample as function of time and at a given temperature. It can show migratory 

phenomena or size variation in the sample. The suspending power was tested on two high densities 

products. 

Tested particles 

- Glitters at 0.05% (low density). 

- Sand at 1% (Sable de Fontainebleau) (density = 2.65). 

Tested formula  

2% of Siligel™ in deionized water with 1% of Dekaben® C as a preservative 

Method 

The gels were prepared (batch size: 500g) with a propeller (diameter 80mm) stirring for 35 minutes at 

800 rpm. The particles were added at the end of the process under gentle stirring. Curves obtained 

with Turbiscan are plotted reporting the refraction percentage as function of the height of the formula. 
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Results 

1. Yield stress:  
 

 
 
 
 
The static yield stress is the limit of the viscoelasticity region of the material, meaning that the material 

structure is retained if a stress is applied below this threshold. It is the value of stress  after which the 

elastic modulus starts to decrease and the gel network is disrupted. Determination of the static yield stress 

is important as it gives information about the structure strength at rest. The comparison between static 

yield stresses of different products relates to the different suspending power ability. The higher the yield 

stress, the higher the strength needed to initiate the flow, and thus the ability of the gel network to keep 

suspended heavier particles for a longer time. To be noted that the static yield stress is not the only 

determining parameter to consider when aiming to obtain a good suspending power, but it is a good 

indicator. Determining the static yield stress is important as it correlates to the perceived texture, 

spreadability and affects process and packaging choices (e.g. gives an indication of suitability to pumping 

etc…). 

 

Furthermore, the absence of significant deformation at very low shear stresses further confirms the 

presence of a good hindrance to the flow, given by the presence of a dynamic yield stress.  

At rest, the gel created with Siligel™ has a viscosity (h0) of 3633 Pa.s-1. 

Zero shear viscosity was measured through creep and recovery test in a stress range between 0.5 to 10.5 

Pa, at 25°C. Both creep and recovery were performed at intervals of 10 minutes. 
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2. Suspension study: 
 
 

 GLITTERS (15 188 06 C171) 

 

Storage at Room Temperature: 

 
 

 

 

                                                       T0                1 month            2 months        3 months 

 

 

 

 

Height (mm) 
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Storage at 50°C: 

 

 

 

                                                                                T0                    1 month 

As demonstrated by the light scattering analysis and the pictures of the suspensions shown above, Siligel™ at 

2% enables the stable suspension of low density glitters for a 3-months period at room temperature and a 1- 

month period at 50°C. This is highlighted by the overlay of the curves , and the fact that the peaks registered at 

different temperatures do not move alongside the height of the formula.  

Some irregularities in the curves obtained in the glitter’s experiments are due to the heterogeneous nature of 

the sample and the possible presence of anisotropic particles or aggregates that enhances complexity in the 

light scattered3.  

Height (mm) 
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 SAND (15 188 05 C171) 

Storage at Room Temperature: 

 

Storage at 50°C :

 

 

Siligel™ at 2% also enables the stable suspension of high density sand for a 3-month period at room 

temperature and a 1-month period at 50°C. Although it must be noted that after one month at 50°C, a 

slight sedimentation of sand occurred, demonstrated by the appearance, after 2 weeks, of a peak at the 

bottom of the tube (Height < 5 mm).  

Siligel™ proves to possess a good suspending power, both sand and glitters remained stable in suspension 

for a 3-months period at RT and for 1 month at 50°C.  

It is important to note that Siligel™ has a good suspending power from 1.2% in water. Below this 

percentage, Siligel™ is not good enough to suspend particles, it is recommended in this case to combine it 

with another suspending agents.  

 

Height (mm) 

Height (mm) 
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Conclusion 

 
Siligel™ has very good suspending properties. 

At 2 %, Siligel™ can suspend either heavy or light particles such as sand and glitters 

over a long period of time. 
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SUSPENDING POWER: A SPECIFIC EXAMPLE 

 

Objective 

The aim of this study was to explore Siligel™ performance in “real life” formulation conditions. In order to 

validate this, we challenged the suspension power of Siligel™ (1.2%) with xanthan gum (at 1% in order to 

obtain the same viscosity of Siligel™ at 1.2%). 

 

Protocol 

Method 

Two dispersions in deionized water were prepared stirring with a Rotor stator propeller (diameter 45mm) 

for 15 minutes at 2500 rpm (batch size: 200g): 

- 1.2% of the Siligel™  

- 1% of Xanthan Gum 

 

Tested particles 

Synthetic beads at 0.5% (Cirebelle beads 104 Purple) 

The particles were added in each batch under stirring (300 rpm) during 5 min with a blade propeller. 
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Results 

 Siligel ™ 

Storage at Room Temperature:  

                                   
 

            T0                  1 month             2 months            3 months 

 

 Xanthan Gum 
Storage at room temperature: 

 

                       
                                                   T0                     1 month             2 months            3 months 
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        The suspensions formed with Siligel™ remained stable for a 3-month period at room temperature.  

Visual analysis demonstrated better suspending performances of the network created by Siligel™ 

compared to the one formed by Xanthan gum on its own. 

Conclusion 

Siligel™ has a good suspending power at 1.2% and has proven better suspending 

properties than Xanthan gum at 50°C.  
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CO-EMULSIFIER/STABILIZING PROPERTIES 
 

Objective 

The aim of this study was to demonstrate that the stability of an emulsion can be improved by the addition 

of Siligel™. 

Protocol  

A coarse emulsion showing coalescence and creaming issues, named control, is formulated following the 

process described below. This formula contained a suspending agent (cellulose and microcrystalline 

cellulose), a hydrophilic emulsifier (sucrose stearate) and 10% of oil phase (C8/C10 triglycerides). Five 

different amounts of Siligel™ from 0% to 2% were added at the end to process to the formula. 

Emulsion characterization was performed by means of optical microscopy with Nikon Eclipse 50i with a 

Nikon DS-Fi1 camera, with a transmitted light and at the objective x10. 

Stability test was conducted at 50°C during 1 month and at 4°C and 45°C during 3 months. A centrifugation 

test was carried out on each experiment. 

 

Phase INCI % PROCESS 

  1 2 3 4 5  

A Water 86.50 86.00 85.50 85.00 84.50 Add the powder in cold water 

thus develop under high shear 

rate stirring for a period of 10 

minutes 

Cellulose and 

microcrystalline 

cellulose 

1.50 1.50 1.50 1.50 1.50 

B Sucrose stearate 

1.00 1.00 1.00 1.00 1.00 

Heat phase A up to 70°C and add 

the sucrose stearate until 

complete solubilization. 

C Caprylic/Capric 

triglycerides 

(C8/C10) 
10.00 10.00 10.00 10.00 10.00 

Heat phase C at 70°C, then add C 

to AB. Emulsify using a rotor 

stator device at 1500 rpm for a 

period of 2 minutes 

D Phenonyethanol 

and caprylic 

glycol 

1.00 1.00 1.00 1.00 1.00 

Add phase D around 40°C 

E SILIGEL™ 

- 0.50 1.00 1.50 2.00 

Sprinkle Siligel™ at room 

temperature under tooth 

propeller at maximum stirring. 
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Results 

Just after manufacturing, the control emulsion showed large droplets indicating not good emulsification 
of the oil phase. 
 

  
CONTROL 

 

The four other trials with 0.5% to 2% of Siligel™ exhibit thinner emulsions, demonstrating that Siligel™ 

brings co-emulsifying properties, even at concentration as low as 0.5%. 

 

                                           

0.5% Siligel™                                                                 1% Siligel™ 

                                          

1.5% Siligel™                                                                 2% Siligel™ 
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In parallel, stability test revealed different evolutions between the control and the trials containing 

Siligel™. 

 
Centrifugation test 50°C - 1 month 45°C - 3 months TA - 3 months 4°C - 3months 

CONTROL without 

SILIGEL™ 

FAILED : creaming   FAILED  : creaming 

+coalescence 

FAILED : creaming  PASS  PASS  

+0.5% SILIGEL™ PASS  PASS  PASS  PASS  PASS  

+1% SILIGEL™ PASS  PASS  PASS  PASS  PASS  

+1.5% SILIGEL™ PASS  PASS  PASS  PASS  PASS  

+2% SILIGEL™ PASS  PASS  PASS  PASS  PASS  

 

Control exhibited creaming after 2 weeks of storage at 50°C, and creaming and coalescence phenomena 

after 1 month 50°C whereas formulas containing Siligel™ are still stable during 1 month at 50°C. Likewise, 

control shows poor stability after 1 month of storage at 45°C in comparison with the formulas containing 

Siligel™ which are stable for 3 months at 45°C. 

Siligel™ helps the stabilization of the emulsion by reducing the size distribution of the droplets to prevent 

coalescence and bringing suspending properties to prevent creaming. 

 

Conclusion 

Siligel™ helps stabilization of emulsions from 0.5% thanks to co-emulsifying and 

suspending properties. 
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RESISTANCE TO EXTREME CONDITIONS 

 

EVALUATION OF THE GEL VISCOSITY (2% SILIGEL™) IN THE 

PRESENCE OF ELECTROLYTES 

Objective  

The aim of this study was to evaluate the resistance of the gel network in the presence of increasing 

amount of mono and divalent salts. 

Protocol 

Formula 

Siligel™ was tested in deionized water at a concentration of 2% stirring with a Rotor stator propeller 

(diameter 45mm) for 5 minutes at 2500 rpm (batch size: 200g). 

 

Different percentages of 1, 6, 12 and 20% of monovalent salt (NaCl) or divalent salt (MgSO4) were added 

to the formula.  

 

Test conditions 

Formula containing 2% of Siligel™ and 1, 6, 12 and 20% of monovalent salt (NaCl) or divalent salt (MgSO4) 

were analysed.  

Viscosity was measured using a Brookfield viscometer under the following conditions: 

-Mobile: RV 3 

-Speed: 5 Rpm 

-Time: 1 minute 

-Volume: 210 mL twist-off glass jar  

-Temperature: 25°C ±1°C 

 

Stability was checked after 2 weeks, 1, 2 and 3 months at room temperature and at 4°C, for 2 weeks and 

1 month at 50°C. 
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Results 

Stability with NaCl 

 

 
 

 

Increasing NaCl from 1% to 20% leads to a 40% loss in viscosity. 
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Stability with MgSO4 
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Introducing divalent salts such as MgSO4 at a concentration ranging from 1% to 20% doesn’t affect the 

viscosity of the gel anymore, after a first 20% loss with the addition of 1% of MgSO4, as shown below. This 

is not surprising as divalent salts can interact more with the polysaccharides network and thus stabilize it, 

helping the reticulation of the polysaccharides. 

 

The viscosity at different percentage of monovalent and divalent salts remained stable for a 3-month 

period at RT, 4°C, 45° C and for 1 month at 50° C. (Data not shown) 

 

Conclusion 

Siligel™ has a high tolerance to mono and divalent salts and it is able to tolerate 
up to 20% salts with good viscosity retention.  
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EVALUATION OF THE GEL VISCOSITY (2% SILIGEL™) IN THE 

PRESENCE OF ETHANOL 
 

Objective  

The aim of these analysis was to evaluate the gel viscosity evolution of Siligel™ in water at increasing 

percentages of ethanol. 

Protocol 

Formula 

Siligel™ was tested in deionized water at a concentration of 2% stirring with a Rotor stator propeller 

(diameter 45mm) for 5 minutes at 2500 rpm. 

 

Different concentrations of ethanol (5, 10 and 15%) were added to the batch. 

 

Test conditions 

Formula containing 2% of Siligel™ and 5, 10 and 15% of ethanol were tested.  

Viscosity was measured using a Brookfield viscometer under the following conditions: 

-Mobile: RV 3 

-Speed: 5  

-Time: 1 minute 

-Volume: 210 mL twist-off glass jar  

-Temperature: 25°C ±1°C 

 

  

Stability was checked at 2 weeks, 1, 2 and 3 months at room temperature and 4°C, at 2 weeks and 1 month 

at 50°C. 
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Results 
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As shown above, the gel network formed with Siligel™ is able to maintain a constant value of viscosity in 

the presence of up to 15% of ethanol. Viscosity did not evolve significantly at all temperatures (RT, 4°C,  

50 °C) and time tested (Data shown just for room temperature). 

 

Conclusion 

 
The gel network created with Siligel™ is stable over time in presence of high 
content of ethanol (up to 15%).  
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EVALUATION OF THE GEL VISCOSITY (2% SILIGEL™) AT 

DIFFERENT pH 

 

Objective  

The aim of this study was to evaluate the resistance of the gel network to a wide range of pH  

Protocol 

Formula 

Siligel™ was tested in deionized water at a concentration of 2% stirring with a Rotor stator propeller 

(diameter 45mm) for 5 minutes at 2500 rpm. The pH was adjusted to 2, 4, 6, 8 and 10. The reference 

formula had a pH of 7.11 (batch size: 550g). 

 

Test conditions 

Formulas containing 2% of Siligel™ were evaluated at different pH values and at 4°C, RT (Room 

Temperature) for a 3 month-period and at 50°C for a 1-month period. 

Viscosity of the formulas was measured using a Brookfield viscometer under the following conditions: 

-Mobile: RV 3 

-Speed: 5  

-Time: 1 minute 

-Volume: 210 mL twist-off glass jar  

-Temperature: 25°C ±1°C 

 

Stability was checked after 2 weeks, 1, 2 and 3 months at room temperature, at 4°C after 2 weeks and at 

50°C after 1 month. 
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Results 
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As shown above, the gel network created by Siligel™ remained stable for a 3-month period at a wide range 
of pH and at different temperatures tested.  
 
At all the pH and temperatures tested, the viscosity remained in a range between 8 and 12 Pa.s. (Data 
shown just for room temperature). 
 
 
 

Conclusion 

Siligel™ network is stable over a wide range of pH. 

 

 

 

 

 

CONCLUSION 

 

Siligel™ shows very good stability even in extreme conditions: 

 

- Synergistic thickening power 

- Excellent suspending and stabilizing properties 

- Good compatibility with electrolytes 

- No influence of Ethanol concentrations on viscosity 

- Stable in a wide range of pH (2-10) 
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RHEOLOGY SUPPORTING SENSORY PROPERTIES 

Objective 

The aim of the rheological study conducted was to evaluate the flow behaviour of the Siligel™ in order to 
understand the glide properties at the skin surface. 

Protocol 

Formula 

A dispersion of Siligel™ at 2% in deionized water was prepared stirring with a Rotor stator propeller 
(diameter 45mm) for 5 minutes at 2500 rpm and subsequently submitted to rheological measurements. 
(batch size: 200g). 

 
Test conditions 

Rheology study was performed with a Rheometer Anton Paar MCR302 equipped with a cone-plane 
geometry CP50-2. 
 

Flow behavior controlled shear rate (CSR) analysis was performed with applied shear rate between 0.5 s-

1 to 300 s-1, logarithmically scaled.  

The measurements were performed at 25°C after allowing for the sample an equilibration time of 10 

minutes.  

 

Results 

Flow behavior  
The sample demonstrated shear thinning pseudo-plastic behaviour, as shown by the flow curve below.  
 

 
 

0,10

1,00

10,00

100,00

0,1 1 10 100 1000

η
(P

a*
s)

(1/s)

Flow curve (CSR)

http://www.unipex.com/


 Technical File 
 SILIGEL™  

   

 

Lucas Meyer Cosmetics 
  www.lucasmeyercosmetics.com  
49 

 

 

Conclusion  

The network gel created with Siligel™ has a shear thinning behavior, which 
demonstrates good spreadability and a characteristic sensoriality to the formula. 
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SENSORY ANALYSIS 

 

Objective 

The aim of this study was to highlight the silicone-like skin feel provided by Siligel™ by: 

- Establishing the sensory profile of Siligel™ 

- Comparing the sensory performance of Siligel™ and 2 reference silicone ingredients 

- Challenging the skin feel of Siligel™ with a xanthan gum and silicone-based formula. 

Protocol 

Panelists 

Eleven expert panelists trained on sensorial attributes assessed 4 formulas in a NF V09-105 standardized 

laboratory. 

 

Assessors were trained on sensorial attributes during two one-hour sessions and then evaluated on their 

performances in order to ensure that: 

- Panel assessors can differentiate the 4 formulas on the selected attributes 

- Panel assessors are reproducible on their answers 

 

Sensory attributes 

Height sensory attributes were evaluated during a 3 time-assessment: 

1 - Before application, the evaluation occurred between thumb and forefinger 

- Threading  

- Glide 

 

http://www.unipex.com/


 Technical File 
 SILIGEL™  

   

 

Lucas Meyer Cosmetics 
  www.lucasmeyercosmetics.com  
51 

 

2- Upon application, the evaluation occurred in the inner forearm.  

- Dragging  

- Coolness 

- Whitening effect 

3- After feel  

- Tackiness 

- Softness 

- Greasiness 

Scoring 

Sensory attributes were scored on an eleven-point scale, from 0 to 10. 

 

Tested formula 

1- Gel of 1% Siligel™ 

Formula 16.250.01.C174 INCI % 

Deionized Water Water 96.30 

Verstatil™ BL non GMO Water (and) Sodium Levulinate 
(and) Sodium Benzoate 

2.50 

Siligel™ Xanthan Gum (and) Sclerotium 
Gum (and) Pullulan (and) 
Lecithin  

1.00 

Citric Acid Citric Acid 0.20 
 

Viscosity: 4650 mPa (D+1, Brookfield, RV, spindle 3, speed 5 rpm) 

pH: 4.75 
 

2- Gel of Xanthan gum and Silicone 

Formula 16.250.04.C174 INCI % 

Deionized Water Water 94.75 

Verstatil™ BL non GMO Water (and) Sodium Levulinate 

(and) Sodium benzoate 

2.50 

Xanthan Gum Xanthan Gum  0.55 

Dimethicone (350Cst) Dimethicone 2.00 

Citric Acid Citric Acid 0.20 
 

Viscosity: 4600 mPa (D+1, Brookfield, RV, spindle 3, speed 5 rpm) 

pH: 4.75 
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3- Reference silicone ingredient n°1 

 

Formula 16.250.05.C174 INCI % 

Dimethicone (350 Cst) Dimethicone 100 

 

4- Reference Silicone ingredient n°2 

 

Formula 16.250.06.C174 INCI % 

Elastomer silicone blend Cyclomethicone (and) 

Dimethiconol (and) Dimethicone 

Crosspolymer 

100 

 

Data analysis 

A 3 factor-analysis of variance (sessions, assessors and products) is carried out on data, followed by a 

Duncan test. Both tests are performed with a 5% risk calculation. 

Results 

1- Sensory Profile of the 1 % Siligel™ Gel 
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The gel formed with Siligel™ exhibits a very high gliding effect, allowing for very good spreadability, 

without the soaping effect. We can notice a very moderate threading effect. During the application, 

Siligel™ also provides a sensation of coolness. 

After the application, we can note an outstanding soft skin feel scored by 9 +/- 0.8, without any tackiness 

or greasiness. 

 

2- Sensory Profile of Siligel™ vs. Xanthan Gum+ Silicone oil 

 

  

 

By comparing the sensory profile of a Siligel™ gel and a gel formed by xanthan gum containing a silicone 

oil, it was noted that the sensorial profile was very similar. No statistically significant differences were 

revealed in statistical data analysis. We thus demonstrated that Siligel™ is able to create a silicone like 

texture in a product, without the addition of silicone ingredients. 
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3- Comparison of Siligel™ against pure silicone oils 

What formulators expect when they use silicones ingredients are glide and softness benefits. That’s why 

a gel formed with Siligel™ was assessed on these attributes against 2 pure silicones ingredients: 

Dimethicone (350 Cst) and an Elastomer silicone blend. 

 

  

 

Siligel™ formula exhibit a significantly higher glide and softening effect compared to both silicone 

ingredients tested. 

 

Conclusion 

By offering a high glide, an easy spreading & an ultra-soft skin feel, Siligel™ is able 
to improve the sensory attributes of any finished product.  
Siligel™ is also able to mimic the characteristic sensory profile of silicones in more 
environmental-friendly products. 
 

  

http://www.unipex.com/


 Technical File 
 SILIGEL™  

   

 

Lucas Meyer Cosmetics 
  www.lucasmeyercosmetics.com  
55 
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EVALUATION OF THE EFFICACY OF SILIGEL™ TO REINFORCE 

THE SKIN BARRIER 
 

Objective 

The aim of this study was to evaluate the efficacy of a formula composed with 2% Siligel™ vs. a placebo on 

skin barrier reinforcement during a 8 hour-period using trans-epidermal water loss measurement.  

Protocol 

Subjects 

10 female volunteers aged between 20 and 60 years old having dry skin on legs. 

Test conditions 

Three zones of 25 cm² were delineated on the right leg of each volunteer. The product containing 2% 

Siligel™ as well as the placebo were applied on two separate zones. The third zone was kept untreated. 

The products were applied at 2mg/cm2 and measurements were made at 2, 4 and 8 hours after the 

application. 

The TEWL (Trans Epidermal Water Loss) was evaluated using a Tewameter® (Courage & Khazaka). 

The measurements were taken in a room with a controlled atmosphere (20°C ± 2°C), after stabilization of 

the volunteers for at least 10 minutes. 

Tested formulas 

 

Ingredients INCI 
% 

Placebo Siligel™ Gel 

Deionized Water Water 98.90 96.90 

Chlorphenesin Chlorphenesin 0.30 0.30 

Phenoxyethanol Phenoxyethanol 0.80 0.80 

Siligel™  Xanthan Gum (and) 

Sclerotium Gum (and) 

Pullulan (and) Lecithin 

- 2.00 

pH=7 

 

Statistical method 

Student’s t-test was performed to determine whether the identified changes were significant or not. The 

statistical analysis (through Prism v5.04 software by GraphPad) was made with Student’s t-test on paired 

samples. The assumptions were the randomness and normal distribution of the samples.  
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Results 

The TEWL assessment allows the evaluation of the skin barrier function efficacy, assigned to the stratum 

corneum. The TEWL value is indeed inversely proportional to the barrier function. 

Compared to the placebo, the formula containing Siligel™ induced a significant decrease in TEWL from 2 
hours after the application (-22%) and still significant until 8 hours (-14%).  
 

 

 
By decreasing TEWL, Siligel™ provides an immediate and significant persisting moisturizing power 2, 4 and 

8 hours after the application. Siligel™ improves the quality of the skin barrier 2 hours after application. 

When applied to the stratum corneum, phospholipids first occlude the skin surface and then increase the 

hydration of the stratum corneum. On the other hand, the optimized mixture of polysaccharides creates a 

film on the skin surface leading to a significant decrease in water evaporation. 

Conclusion 

Siligel™ reinforces the skin barrier properties which decreases TEWL and 

therefore helps to keep the skin moisturized. 
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AN ECO-FRIENDLY INGREDIENT 

 
 
Sustainability approach is nowadays something inevitable for the better future of our planet. It includes 

different possible actions on various stakes: social, public health, natural resources, 

consumption/production, world poverty….  

Conscious of the necessity for everyone to be involved, Lucas Meyer Cosmetics has developed Siligel™ in 

a sustainable development approach. 

All of the ingredients of Siligel™ are green processed which contributes to the sustainable preservation 

of the environment. Phospholipids are obtained from crude lecithin which is a by-product of the food 

industry in the soybean oil manufacturing. The valorization of by-products is the key for the preservation 

of natural resources. 

The three polysaccharides: xanthan gum, sclerotium gum and pullulan are obtained from microorganisms 

via biotechnological processes. Biotechnology enables the preservation of natural areas and the 

environment by limiting the harvest of vegetable species. 

Moreover, Siligel™ is manufactured with a cold and dry process with saves energy and reduces waste in 

effluent.  

Further on, its cold process during the formulation of finished products offers many benefits: energy, time 

& cost saving and less negative impacts on the environment.  

Thanks to its high sensoriality, flexibility and performance, Siligel™ is a multifunctional ingredient allowing 

to save on the purchase of extra raw materials and on warehouse floor space.  

 
Siligel™ meets the needs of customers who are increasingly looking for eco-friendly, multipurpose 

solutions. 
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CONCLUSION 

 
Patented optimized green combination of phospholipids and polysaccharides, Siligel™ is a natural and 

versatile gelling agent that leaves an amazing silicone-like skin feel. Siligel™ is a technical solution, easy 

to process and particularly resistant to a high amount of electrolytes, making it easier for the formulator 

to create sturdy finished products with no compromise between efficiency and aesthetics. 
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