
 

 
 

PECOSIL® PS-112 
(INCI: Dimethicone PEG-7 Phosphate) 

 
PECOSIL PS-112 is a 100% active water-soluble anionic silicone phosphate 
ester.  PECOSIL PS-112 is further described as a high molecular weight 
polymeric analog of PECOSIL PS-100. One distinguishing chemical 
characteristic ascribed to PECOSIL PS-112 is that it contains twelve (12) 
ionizable phosphate groups. It is offered as a free phosphoric acid.  PECOSIL 
PS-112 exhibits substantivity to hair and skin, emulsification (o/w), pigment 
wetting and dispersion, counter irritation, dye receptivity, SPF enhancement 
properties, and emolliency in water-based formulations. 
  
 
 
PECOSIL PS-112 conforms to the following structure: 
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ACTIVITY 
 

PECOSIL PS-112 particularly demonstrates significant activity for the following 
applications: 
 

·  SPF ENHANCEMENT 
·  IRRITATION MITIGATION 
·  PIGMENT WETTING 
·  O/W EMULSIFICATION 
·  FOAM MODIFIER 

 
Data supporting these properties are summarized in the following bar graphs. 

Trade Name PECOSIL® PS-112 
INCI Dimethicone PEG-7 Phosphate 
CAS # 132207-31-9 
EINECS Polymer Exempt 

 



 
 
 

CLAIM SUBSTANTIATION 
 

 

SPF Enhancement
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SUMMARY 
SPF increased 30% with the addition of 3.0% PECOSIL PS-112 in an organic 
o/w sunscreen formulation. 



Irritation Mitigation
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SUMMARY 
At 2.5% PECOSIL PS-112, erythema reduction averaged 27%. 
At 5.0% PECOSIL PS-112, erythema reduction averaged 55%. 
Irritation mitigation continued after 5-days of repeated insult. 
 
 

 

PIGMENT WETTING EFFICIENCY
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SUMMARY 
Pecosil PS-112 demonstrates a 16% improvement for 
pigment wetting over Pecosil PS-100. 
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SUMMARY 
Pecosil PS-112 demonstrates superior stability performance over Pecosil PS-
100 for a primary emulsifier of a Triglyceride. (PELEMOL GTIS).  Emulsions 
formulated with Pecosil PS-112 demonstrated stability beyond 1 week at 
R.T./45°C while Pecosil PS-100 versions separated under 12 hours. 

 



APPLICATIONS 
 
Applications for this high performance, functional silicone ingredient include: 
 

PRODUCT  TYPE USE LEVEL FUNCTION 
Shower gels  2.5-5% Irritation Mitigation 
Shampoos  1-3% Foam Modifier/Conditioner 
Facial Cleaners/Make-up Remover 2.5-5% Irritation Mitigation Surfactant 
Lotions 1-5% Emulsifier 
Creams 5-12% Emulsifier 
Hair Conditioners 2-10% Emulsifier/Conditioner 
Foundations 1-12% Emulsifier/Pigment Wetter 
Sun Screens (Organic) 2-10% SPF Enhancement 
Sun Screens (Inorganic) 2-10% SPF Enhancement/Pigment 

Wetter 
 

SOLUBILITY 
 

Castor Oil d 
Ethanol m 
Volatile Silicone d 
Mineral Oil d 
Propylene Glycol m 
Isopropyl Myristate i 
Water m 

              
m = Miscible (soluble in all proportions) 
d = Dispersible i = Insoluble 

 
SPECIFICATIONS 

 
Appearance @ 25oC Clear to Slightly Hazy Liquid 
Color (Gardner) 3 Maximum 
Acid Value (mg KOH/gm) 37 – 47 
pH (1% Aq.) 2 – 4 
Activity (%) 100 

 
SAFETY 

 
RIPT Study (50 human subjects) conclusions follow: 
 

SKIN IRRITATION; NON-PRIMARY IRRITANT 
SKIN SENSITIZATION; NON-PRIMARY SENSITIZER 



 
 
 
 

TEST METHOD 
 

OBJECTIVE 
To determine the pigment dispersion efficiency of raw materials 
 
MATERIALS 
Rutile Titanium Dioxide USP (2558 MPSI) 
50 mL beaker 
 
METHOD OF MEASUREMENT  
Measure the pigment dispersion efficiency of raw materials by titration and express as a 
percent. 
 
PROCEDURE 

1. Weigh out 20 g of test material in a 50 mL beaker 
2. Titrate Rutile Titanium Dioxide USP (2558) to test sample using a spatula and 

low sheer, low speed mixing, until the endpoint is achieved 
3. The endpoint is the point at which the mixture transforms from a shiny, flowing, 

viscous mixture to a dull, semi-solid mixture. 
4. Calculate percent weight of titanium dioxide at the endpoint and plot on a bar 

graph.   
 
CALCULATIONS 
Calculation of percent weight at endpoint: 
 
DE = [Ma / (Mt + 20 g)] x 100 
 
Where DE is dispersion efficiency represented in a percent, Ma is the mass of titanium 
dioxide added to the mixture and Mt is the total mass of the mixture, including the 20 g of 
test material. 
 
REPORT RESULTS 
Plot the percent weight of each product on a bar graph.  As percent weight increases, 
the dispersion efficiency increases as well.  They are directly correlated. 
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DISPERSION EFFICIENCY 5/12/05 
(STM – PE#7)  



Diagrams 
 

 

           
     Figure 1: Syringes set up with valve           Figure 2: Luer Lock valve 
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TEST METHOD 

 
Objective 
Determine the emulsification efficacy of a raw material. 
 
Materials 

·  Pelemol GTIS (INCI: Glyceral Triisosterate) Phoenix Chemical, Lot #: 010125 
·  Lanette 16NF (INCI: Cetyl Alcoho) Cognis, Lot#: 05304047 
·  60mL B.D. Disposable Syringes with Luer Lock tip (x2) (B.D. REF# 309653) – 

See Figure 1. 
·  Three way male needle-lock luer to female luer to side female luer (Aldrich REF 

# 250658-3). – See Figure 2 
 
Method of Measurement 
Visual subjective evaluation 
 
Procedure 

1. Prepare 50 g of a test emulsion according to test formula 
2. Combine phase A and heat to 65-75oC to liquefy cetyl alcohol.  Mix until uniform. 
3. Fill the first disposable, 60 mL B.D. syringe with phase A.  
4. Combine phase B and heat to 65-75oC. 
5. Fill second syringe with phase B. 
6. Attach both syringes with the luer lock valve and ensure they form a tight seal.  
7. Slowly dispense contents of one syringe through the valve into the other.  Repeat 

vigorously10 times until uniform. (See Figure 1).  Cool to 20-30oC with continued 
dispensing 

 
Test Formula Emulsion 

Phase Lot # Trade Name %W/W 
A 010125 Pelemol GTIS (INCI: Glyceral Triisosterate) 40.00 
A 05304047 Lanette 16 NF (INCI: Cetyl Alcohol ) 1.00 
B  Test Material (Active) 8.00 
B  Deionized Water 51.00 

Total 100.00 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EMULSIFICATION EFFICACY 5/19/05 
(STM – PE#9)  



 
 
 
 
Report Results 
Inspect samples.  Evaluate and record the stability of emulsion at 25oC and 45oC each 
day for up to 7 days. 
 

STABILITY CHART 
 

Formula # Observation 
Stability Date 25oC 45oC 

12 hrs    

Day 1    

Day 2    

Day 3    

Day 4    

Day 5    

Day 6    

Day 7    
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 While the information herein is believed to be reliable, PHOENIX CHEMICAL, INC. does not guarantee its accuracy.  Purchasers are urged to conduct their own tests.  PHOENIX 
CHEMICAL, INC. warrants its materials, as described herein,  shall conform to the written specifications for such materials.  PHOENIX CHEMICAL, INC. makes no other 
warranty, either expressed or implied, as to the materials’  merchantability or fitness for purpose.  In no event shall  PHOENIX CHEMICAL, INC.’s liability for breach of this 
warranty exceed the purchase price of the material for which such breach is claimed.  Nothing contained herein is intended as a recommendation to use PHOENIX CHEMICAL, 
INC.  products so as to infringe any patent and no liability for customer’s violation of patent or other rights is assumed. 


