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Before going to the laboratory bench, a formulator generally
product description or some of the main performance require
gel product these requirements include: 
 

• Good Appearance (Color, Viscosity, Clarity, Pearlize
• Nice aroma 
• High foam 
• Creamy lather 
• Easy spreading  
• Low or no irritation 
• Soft and silky after feel  
• Non-drying 
• Easy rinsing 
• Specialized additives like herbal extracts, proteins, v

 
Due to various cost targets we will start with a very simple b
and then modify and fine tune it to achieve formulas that me
market requirements. 
 
Formula # 1 
 

 
Ingredients        
D.I. Water        
Calfoam® ES-302 (Sodium laureth sulfate)    
Sodium Chloride          
Preservatives, Perfume, Dyes     
Citric Acid        
 
Procedure: Add all ingredients in the order listed with con

ingredient has been added until the batch is c
of lumps or particles.  Mix well again after all 

 
Viscosity* @ 720 F (without perfume and preservative

 
Formula #1 represent a very simple starting formulation with
does not contain any ingredient to reduce irritation or provide
however. 
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Formula # 2 
 
Ingredients         % w/w 
D.I. Water         to 100 % 
Calfoam® ES-302  (Sodium laureth sulfate)    35.0 
Caltaine® C-35 (Cocamidopropyl betaine)    15.0 
Glycerin         3.5 
Sodium Chloride         1.5 
Preservatives, Perfume, Dyes      As required 
Citric Acid         to pH 5.5 
 
Procedure:  Add all ingredients in the order listed with continuous mixing.  Mix well after each 

ingredient has been added until the batch is clear, smooth, homogenous and free 
of lumps or particles.  Mix well again after all ingredients have been added.  

 
Viscosity* @ 720 F (without perfume and preservatives)     30,000 cp.  

 
Formula # 2 contains betaine (Caltaine C-35), an amphoteric surfactants which will reduce the 
irritation potential of the formula.  The formula also has glycerin for nicer feel and moisturization.  
  
 
 
Formula # 3 
 
Ingredients         % w/w 
D.I. Water         to 100 % 
Calfoam® ES-302 (Sodium laureth sulfate)    35.0 
Caltaine®C-35  (Cocamidopropyl betaine)    15.0 
Glycerin         3.5 
Calamide® MC (Cocamide MEA)      1.5 
Sodium Chloride         1.0 
Preservatives, Perfume, Dyes      As required 
Citric Acid         to pH 5.5 
 
Procedure: Add all ingredients up to Glycerin in the order listed with continuous mixing. Heat 

the batch to 700 C, and then add Calamide MC and Sodium Chloride.  Continue 
mixing.  Cool to room temperature, add Preservatives, Perfume, and Dyes then 
adjust the pH with Citric Acid.  Mix well after each ingredient has been added 
until the batch is smooth, homogenous and free of lumps or particles.  Mix well 
again after all ingredients have been added.  

 
Viscosity* @ 720 F (Without perfume and preservatives)     56,000 cp.  

 
Amides provide the foam stability and viscosity building properties to the body wash formulas. In 
Formula # 3 we have added Calamide MC (Cocamide MEA) for this purpose.  
 
 
 
Formula # 4 
 
Ingredients         % w/w 
D.I. Water         to 100 % 
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Calfoam® ES-302 (Sodium laureth sulfate)    30.0 
Caltaine® C-35 (Cocamidopropyl betaine)    10.0 
Calinate® LE  (Disodium laureth Sulfosuccinate)   20.0 
Sodium Chloride         3.0 
Preservatives, Perfume, Dyes      As required 
Citric Acid         to pH 5.5 
 
Procedure: Add all ingredients in the order listed with continuous mixing.  Mix well after each 

ingredient has been added until the batch is smooth, homogenous and free of 
lumps or particles.  Mix well again after all ingredients have been added.  

 
Viscosity* @ 720 F (without perfume and preservatives)     23,000 cp.  

 
Sulfosuccinates are mild anionic surfactants that produce creamy lather.  This formula was 
developed using Calinate LE (Disodium laureth Sulfosuccinate) for added mildness.  
 
 
 
Formula # 5 
 
Ingredients         % w/w 
D.I. Water         to 100 % 
Calfoam® ES-302  (Sodium laureth sulfate)    20.0 
Caltaine® C-35 (Cocamidopropyl betaine)    20.0 
Coco-Glucoside        20.0 
Calamide® MC  (Cocamide MEA)     2.0 
Sodium Chloride         1.0 
Preservatives, Perfume, Dyes      As required 
Citric Acid         to pH 5.5 
 
 Procedure: Add all ingredients up to Coco-Glucoside the order listed with continuous 

mixing.  Heat the batch to 700 C, and then add Calamide MC and Sodium 
Chloride. Continue mixing.  Cool to room temperature, add Preservatives, 
Perfume, and Dyes then adjust the pH with Citric Acid.  Mix well after each 
ingredient has been added until the batch is smooth, homogenous and free of 
lumps or particles.  Mix well again after all ingredients have been added.  

 
Viscosity* @ 720 F (without perfume and preservatives)     3, 500 cp.  

 
 
Alkyl Polyglucosides are mild, naturally derived surfactants and provide good foaming.  This 
formula uses a Coco-Glucoside for that purpose.  
 
 
 
Formula # 6 
 
Ingredients         % w/w 
D.I. Water         to 100 % 
Calfoam® ES-302   (Sodium laureth sulfate)   30.0 
Caltaine® C-35  (Cocamidopropyl betaine)   20.0 
Potassium cocoyl glycinate       10.0 
Calamide® MC   (Cocamide MEA)      2.0 
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Sodium Chloride           1.5 
Preservatives, Perfume, Dyes      As required 
Citric Acid         to pH 5.5 
 
Procedure: Add all ingredients up to Potassium cocoyl glycinate in the order listed with 

continuous mixing.  Heat the batch to 700 C, and then add Calamide MC and 
Sodium Chloride.  Continue mixing. Cool to room temperature, add 
Preservatives, Perfume, and Dyes then adjust the pH with Citric Acid.  Mix well 
after each ingredient has been added until the batch is smooth, homogenous and 
free of lumps or particles.  Mix well again after all ingredients have been added.  

 
Viscosity* @ 720 F (without perfume and preservatives)     80,000 cp.  

 
The amino acid based surfactants tend to leave the skin fresh and soft. Potassium Cocoyl 
Glycinate is very mild and hypoallergenic. It produces soft, creamy lather.  
 
  
 
Formula # 7 
 
Ingredients         % w/w 
D.I. Water          to 100 % 
Calfoam® ES-302  (Sodium laureth sulfate)   40.0 
Caltaine® C-35  (Cocamdopropyl betaine)   15.0 
Sodium Cocoamphoacetate       15.0 
Sodium Chloride         1.5 
Preservatives, Perfume, Dyes      As required 
Citric Acid         to pH 5.5 
 
Procedure: Add all ingredients in the order listed with continuous mixing.  Mix well after each 

ingredient has been added until the batch is smooth, homogenous and free of 
lumps or particles.  Mix well again after all ingredients have been added.   
 
Viscosity* @ 720 F (without perfume and preservatives)     27,000 cp.  

 
Amphoteric surfactants like sodium Cocoamphoacetate are good foaming, mild surfactants with 
low skin irritation properties.  
 

 
*All viscosity measurements were made using Brookfield digital viscometer DV-1 Spindle # 3 
was used in most cases at an speed that gives 50% - 80% torque reading, as recommended by 
Brookfield Engineering. 

 
 
Disclaimer:  The information contained herein is provided in good faith as starting guideline to 

formulators and is based on the study in our laboratories and work of others. Pilot Chemical 
company makes no warranties, expressed or implied, as to the accuracy of the information 
contained herein. Nothing contained herein grants or extends a license or permission in 
connection with patents of Pilot Chemical Company or others.  

 
 
For more information please contact Shoaib Arif, Pilot Chemical Co.  Tel. 513-326-0618 
Email:   sarif@pilotchemical.com  
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