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Consumer Awareness:  Personal Care Products Safety and Labeling
Lesson 2:   What’s it made of?  Emulsion chemistry - Lotion preparation –

Inquiry labs 

Prerequisite:
An understanding of chemical charge and polar and non-polar molecules would be helpful but not essential.  Knowledge of lipid bilayers found in cell membranes would also be helpful.  Students may be familiar with digestion and the emulsification of fats that occurs with bile salts.
Summary:
There will be a class discussion about ingredient function and emulsion chemistry, followed by division into small groups (4 students per group) to make the lotion.
Lesson Objectives:

1. Emulsions are the basis of many lotions.  Students will learn the role of common ingredients responsible for emulsions.

2. Students will be able to explain the basic chemistry of an emulsion and the role of an emulsifier.

3. Students will make a lotion that requires formation of an emulsion.

4. Students may design laboratory investigations and evaluate the results after changing lotion ingredients.

Materials & Preparation:



Optional, Bring bottle of Italian salad dressing, or oil and water, to class.



Create overheads: TG2.1,  Cosmetic Ingredients & Function with lotion recipe





      TG2.2,  Oil + Water

      TG2.3,  Emulsion information (2 pages)





      TG2.4,  Molecular organization (2 pages)





      TG2.7,  Lotion preparation flow chart





      TG2.9,  Study design



Using supplies from Lotion Kit, set up stations for lotion preparation 

(8 groups of 4 students; 4 students per station)




Divide supplies and ingredients among 8 stations

Lotion ingredients can be left in stock containers for a central supply area or divided into smaller containers for each station.



Copy 
S2.1,   Molecular organization worksheet, one for each student

S2.3,   Sense (or Cents) Behind Safety, one for each student (homework)

S2.4,   Lotion Label Essentials, one for each student (homework)



Optional, copy S2.5, Introduction to PCPC, one for each student (homework)


    
Each student should have their homework hand-outs:

a. “Lotion Logistics”







 S1.3
b. “Skin Care Lotion” – recipe and instructions


   S2.2 (S1.4)
c. “Cosmetic Ingredients and Functions” – reference 

       S pre1.2
Engagement:
Yesterday we looked at labels and claims on the outside of cosmetic containers.  

Today we’re going to focus on the product inside the containers.  

Specifically, we’re going to make a skin care lotion.


You were asked to prepare a flow chart of the lotion preparation and we’ll be discussing


that in a few minutes.  First we are going to talk about the function of the ingredients


in our lotion.

1.  Review homework:  skin care lotion ingredients and function

(“Lotion Logistics” homework, S1.3)

      Overhead: “Cosmetic Ingredients and Functions” 


   OH TG2.1


                   with lotion recipe



      From just looking at our lotion recipe, what is the most abundant ingredient?



(mineral oil)  What is the second most abundant ingredient? (water)


      What is the ratio of oil to water?  (2:1)


      What is the ratio if you include the coconut oil and beeswax with the mineral



      oil?  (3:1;  approx. ¾ cup oils + wax to ¼ cup water)

      Identify the function of the oils, beeswax and water..

2.  Discussion about emulsifiers.

(Teacher:  Bring in a bottle of Italian salad dressing to show class, if you wish.)

Can you name another product that is primarily oil and water? (salad dressing)

We all know that the oil and water in salad dressing separates and stays liquid.  


(Demonstrate by shaking bottle of oil and water.)

So how are we going to get our oil + water to be a lotion and not
 

  OH TG2.2

act like a salad dressing?

So how are we going to combine oil and water and end up with a lotion?   

What is the ingredient that we haven’t talked about?  Borax
Overhead with definitions
 




   OH TG2.3
The difference between salad dressing and lotion is the emulsifier

The emulsifier in our lotion is the detergent, borax.  

A common emulsifier in commercial lotions and shampoos is sodium 

lauryl sulfate.

Discuss the definitions for Emulsion, Emulsifier, Polar, Non-polar


Show and discuss ball and stick model of polar heads, non-polar tails


Overhead     






       p.2 of OH TG2.3


      (Structures of 3 emulsifiers are shown in R2.4)
3. Molecular organization of emulsifiers 





    OH TG2.4
To students:  Using your knowledge of the polarity of detergent molecules, 

take a few minutes to figure out the organization of detergent molecules in 

water with a drop of oil and in oil with a drop of water.


   

Handout (worksheet) for students




              S2.1

Remind students how similar molecules form the lipid bilayer membrane of cells.
Discuss expected organization of detergent molecules
                           page 2 of OH TG 2.4
Detergent around oil drop:  Polar heads on the outside and non-polar tails in the oil; 

non-polar oil can be trapped in the “bubble” of detergent. 

This forms an oil-in-water emulsion.

Detergent around water drop:  Non-polar tails on the outside and polar heads in the

      water;  polar water can be trapped inside the “bubble” of detergent.   

This forms a water-in-oil emulsion.   
The bubble formed by the detergent is a “micelle”.


The curved bubble surface refracts (bends) light, therefore the lotion (emulsion)


looks cloudy/white and not clear like the solutions before being combined.

Teacher:  Based on the ratio of water to oil in our lotion recipe, what kind


     of emulsion should we expect?  

     (Ratio 1:3 water to oil;  water-in-oil emulsion)

       5.  Comments about fragrances





       
         TG2.5 

There are many interesting factoids about fragrances, but of importance to cosmetic 


manufacturers is the potential for adverse effects, specifically allergic reactions, from the 


fragrances they use.

The most common allergens in cosmetics are preservatives and fragrances.


It is estimated that one in 50 people are allergic to fragrances.


Components in fragrances are not listed on the label.



A major concern is the potential for phthalates in the fragrance.

Fragrances in our lotion are both essential oils and synthetic fragrances.

Just like the oils that we used to make our lotion, essential oils used for fragrances


are not a single component.  They are a mix of many chemical molecules.


For example, lavender oil from one species was shown to have 26 significant 
         TG2.6

components (based on gas chromatography and mass spectrometry, GC/MS).  
Chemists were able to identify12 peaks with known molecules.  
      6.   Review the equipment and the procedure for making the lotion.


Overhead:  Preparation flow chart

  

              OH TG2.7

Students should refer to their recipes, given to them


            S2.2


as part of the Lesson 1 homework (S1.4; S2.2)


Notes to teacher






                     TG2.8
 Teacher:  All students should be watching when the water/borax is poured
into the oils/wax and stirring begins (step 10) in order to see the 

emulsion being formed.

Divide the students into groups of 4.  Have them identify themselves as A, B, C, D. 

 (The instructions assign tasks based on student letter.)

(30 min.)  Preparation of lotion  



         

Measure ingredients, heat, combine and stir



 
Divide into 2 individual containers per student
Add fragrance

Clean up

Closure:
You have just made the perfect emulsion!  It looks great and smells great! 

It doesn’t have a preservative so storing it in an airtight container in a
          

R2.7

cool place is important. 

So, is it ready to sell to all of your friends?  

Have you considered whether or not you have to do safety testing?

OPTIONAL:  Discuss elements of designing a good experiment



     
           TG2.9
Suggestions for inquiry-based lotion-making




         TG2.10

Be aware that some ingredient substitutions may have unknown safety


effects when used as a topical agent.  They may be useful for chemical


analysis but the lotion should not be used.

Details for preparing inquiry samples





         TG2.11


Substitute different oils or emulsifiers



     


Change the ingredient amounts



Change the pH



Change the emulsifier



Investigate methods for producing fragrances


Have students develop an evaluation form (or use this sample)

    
         TG2.12

[See article, “Teaching about Experimental Variables with Inquiry


 Boards”, R2.8]

Homework Prompt:


Your homework is to answer some questions related to cosmetic product safety 

and design a “draft” label for the lotion you have just made.

Tomorrow we will look at publicly available safety information and talk about 

animal testing and considerations for designing a human test. 

Homework Assignment:

“Sense (or Cents) Behind Safety”






 S2.3

“Lotion Label Essentials”






              S2.4

Optional reading:



Introduction to the Personal Care Products Council (PCPC; previously the Cosmetic, 
Toiletry and Fragrance Association; CTFA)





S2.5


PCPC is the organization that represents the cosmetic industry.  It provides



information about the industry to consumers and to the government.

Resources (yellow pages):



Cosmetic ingredient supply sources

R2.1



Web resources




R2.2



Beeswax  and mineral oil composition

R2.3



Emulsifier Structures



R2.4



Fats, structures




R2.5



Fatty acid (FA) composition


R2.6



Shelf life




R2.7


Teaching inquiry labs



R2.8


EWG safety scores



R2.9
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            CLASS LOTION RECIPE



U.S.





     Metric

1/4  cup

    Tap water 

     60 mls

1/8  teaspoon
    Borax powder         375 mg

  3   Tablespoons
    Beeswax

     24 grams

1/2  cup

    Mineral oil

   120 mls

  1   teaspoon
    Coconut oil
       5 mls
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Cosmetic Ingredients and Functions

Emollients = soften and soothe

Emulsifiers = detergents; surfactants 








(help oil and water stay mixed)

Acetylated lanolin



Borax  (sodium tetraborate decahydrate)

C14-15 alcohols




Cetyl alcohol


Glyceryl Stearate




Cocamidopropyl betaine

Hexyl laureate




Di propylene glycol

Isopropyl myristate



Lecithin








Lanolin





Polysorbate




PPG-20 cetyl ether



Sodium lauryl sulfate; sodium laureth sulfate


Stearic acid




Triethanolamine



Wheat germ glycerides



Xanthan gum




Humectants = moisturizers that

Occlusives  = moisturizers that 

absorb moisture  (draw water in)

 prevent evaporation  (keep water in)
Acetamide MEA




Acetylated lanolin alcohol

Glycerin





Caprylic/capric triglyceride

Propylene glycol




Dimethicone

Sorbital





Mineral oil (liquid petrolatum)

Urea





Petrolatum

Xylose





Vegetable oil







Soybean lipid

Preservatives = prevent bacterial growth
Coconut oil

Borax





Beeswax

DMDM Hydantoin

Methylparaben




Solvents = substance that can dissolve another   
Propylparaben

      substance






Water  (polar solvent)

Thickeners and Stabilizers


Polyethylene glycol  (PEG; organic solvent)

Carbomer




Propylene glycol  (organic solvent)

Cellulose




Guar


Gum Arabic




pH Balance
Magnesium aluminum silicate


Ammonium chloride






Citric acid

Cosmetic ingredient dictionaries:


www.cosmeticscop.com/learn/dictionary.asp?TYPE=MAIN

www.deancoleman.com/cosmetics.htm 
Oil + Water
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Salad Dressing   
 
      Lotion
        Borax  

     or

     Sodium lauryl sulfate
         (Detergent  =  Emulsifier  =  Surfactant)

Definitions

Emulsion =  when two solutions that won’t normally mix (like oil and water) stay mixed due to the presence of a third substance, known as an emulsifier or surfactant;  (a colloidal suspension)

Emulsifier =  a soap-like molecule that has two distinct properties:

a water-soluble end     =   the polar end 

(head)

an oil-soluble end        =  the non-polar end
(tail)

Polar  =  molecule with chemical charges, like a salt;  will mix with other charged molecules (like water)

Non-polar =  often long carbon-hydrogen chains that are not charged and don’t dissolve well in water but will dissolve well in compounds like oils.
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Sodium Lauryl Sulfate

C12H25OSO3Na

Non-polar tail


Polar head
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Simplified representation of sodium lauryl sulfate:





 
Non-polar tail

Polar head

Imagine you have 10 molecules of detergent:













  Polar     Non-polar










  head
  tail








      water soluble     oil soluble

Reminder:

Similar molecules are found in a cell’s membrane and 

they form a lipid bilayer.


      Imagine a drop of oil in water.  If you add detergent, 

     how will the detergent molecules organize themselves around the oil?




water











water

2.  Imagine a drop of water in oil.  If you add detergent, how

will the detergent molecules organize themselves around the water?




oil








oil

Imagine you have 10 molecules of detergent:













  Polar     Non-polar










  head
  tail








        water soluble      oil soluble

1. Imagine a drop of oil in water.  If you add detergent, 

    how will the detergent molecules organize themselves around the oil?




water








              oil












water

Oil-in-water emulsion
2.  Imagine a drop of water in oil.  If you add detergent, how

will the detergent molecules organize themselves around the water?









    oil                         water








oil

Water-in-oil emulsion
Detergent bubble  =  Micelle
Facts on Fragrances

Factoids:

· Humans can detect 4,000-10,000 different fragrances and smells.

· After about 5 fragrances in a smelling test, the nose can hardly tell the difference.

· Whale vomit (“Ambergris”) is one of the most coveted and expensive fragrance sources.

www.cosmeticsdesign-europe.com/news/printNewsBis.asp?id=86117

· Studies suggest that women who are depressed are also losing their sense of smell and may overcompensate by using more perfume.







www.livescience.com/health/080108-excessive-perfume.html

Health concerns with fragrances:

· American Academy of Dermatologists (2000) suggests that up to 10 percent of the population will have an adverse reaction to cosmetic products over the course of their lifetime.

Primary cause:  preservatives and fragrances

· Allergic reactions are probably the top health issue with cosmetics.

Fragrances are among the top 5 known allergens

· EU’s Scientific Committee on Cosmetic Products & Non-food Products estimates 1 of every 50 people is sensitized (allergic) to fragrances

   
Skin sensitization = itching, irritation, redness, swelling, hives

Lung sensitization = trigger asthma

· Cosmetic products are not required to specify the components in their fragrance and they may contain phthalates, which enable fragrances to linger longer.  Phthalates are a family of industrial chemicals used in many consumer products as plastic softeners.  Exposure to phthalates may constitute a health hazard.
Fragrances in kit:

Only “cosmetic” quality fragrances should be used on the skin.

Essential Oils = concentrated, volatile liquids distilled from the leaves, bark, flowers, roots and other parts of plants; contain multiple components

May be more irritating to skin or eyes;


Concentrated lemon oil can make your skin more sensitive to the sun.

Kit contains lemon 

Fragrance Oils = prepared through chemical synthesis of molecules found in nature;


May cause more problems for fragrance-sensitive individuals.

Kit contains almond, vanilla, rose, forest rain, lilac

Lavender Oil Constituents

Lavender oil from Lavandula officinalis flowers contains 26 significant constituents*; 


12 constituents (representing 75% of the mass) have been identified.
% of Total Mass
Compound
     Molecular Formula
                      Structure


26.32%

Linalyl acetate

C14H21O




26.12%

Linalool

C10H18O





  7.55% 

Caryophyllene

C15H24




  5.33% 

Beta-myrcene

C10H16






  4.64%  

 Terpinen-4-ol   
C10H18O





  2.14%   

Geranyl acetate  
C12H20O2



  1.21%   

Borneol   

C10H18O




  1.06%   

Limonene   

C10H16





  0.51%   

Cineol    




  0.3%    
 

p-Cymene    


  

  0.22%   

a-Pinene



  0.06%   

Camphene


* Constituents identified by GC/MS.

~25% 


14 unidentified peaks

Pharmacol Biochem Behav. 85(4):713-21, 2006.
Lotion Preparation Flow Chart

Students:
A


B 



C



D
___________         ______________               ______________            _____________

Turn on hot plate








Optional:












Cover bench

Measure




  
     Measure

½ c. mineral oil 
Measure, add, stir

     ¼ c. water

Begin heating
1 tsp. coconut oil











Measure & add












1/8 tsp. borax


Measure & add










3 Tbsp beeswax


















D     Stir water/borax (2-5 min)









  B Continue heating & stirring oils











ALL:  Label individual






    vials

     B   Remove from heat when



  C     Pour into oils


beeswax melted 








Emulsion Forms






C
   Stir 5-10 min.






B  D
   Divide into 8 vials










    
 ALL – Add Fragrance (1-4 drops)






       
 ALL – Clean up

Lotion Lab Notes

Notes to the Teacher:

If any students are prone to asthma or allergies, or are sensitive to chemicals, the fragrances may have to be omitted or used only in a well-ventilated area.  (see comments below) 1
    4 students / station

Lab Materials for each station



Central Area Lab Supplies
Heating plate





1 sponge

Wooden stirrer




Dish soap

Glass beaker (400 ml)






Plastic beaker (250 ml)



Bench covers (use only if needed) 3
Plastic water bottle 2


2 Measuring cups (1/2 & 1/4 cups or 1 & ½ cups)


 

Measuring spoons (1 Tbs, 1 tsp, 1/4 tsp)



4 plastic spoons




Other curriculum supplies in kit
1 spatula







Toothpics (at least 16)




Binder with curriculum

2 hot pads/potholders




Sample products/containers 

8 individual lotion containers & lids


8 sets of 4 MSDSs, in plastic protectors

1 felt tip pen





   (for use in Lesson 3 of core curriculum)








Kit use evaluation form

Recipe and flow chart in plastic protector

Optional:  Bowls and ice 4
1 Fragrances:  

One fragrance in this kit is an “essential oil” – the lemon.  The other fragrances included in this kit are synthetic fragrances.  Synthetic fragrances are usually less concentrated than essential oils but they may cause more problems for fragrance-sensitive individuals.  Essential oils may be more irritating to skin or eyes.

   Mineral Oil



Mineral oil comes in different grades.  The mineral oil provided in this kit is for use in homemade cosmetics.

2 Plastic water bottles are for holding a supply of water before being measured.  If there are enough sinks so that students don't have to wait too long to get water, then water may be obtained and measured at the sinks.  In that case, the plastic water bottles will not be needed.

3 A limited number of bench protectors/pads are provided in the kit (~8).  A normal lab bench top can easily by wiped clean with soap or spray cleaner and should not need the pads.

4 To thicken the lotion more quickly, provide bowls with ice for each station.  The beaker with lotion can sit in the ice while being stirred.
If available, laboratory goggles could be worn during the lab.

Even though the lab is made with kitchen utensils, IT IS NOT TO BE EATEN.

The lotion contains no preservatives so it is more apt to become bacterially contaminated than commercial lotions.  Keep in an air tight container and in a cool place (to prevent lipids from becoming rancid).

A well-designed study (scientific investigation) 

· Must be informative - with a clear purpose, 

- with 1 variable that is changed 

(manipulated or independent variable) 
- with other variables kept the same 

(constants or controlled variables) 



- with variable(s) that are measured





(responding or dependent variable(s))
· Must be reliable - objective data collection and 





      measurable results

· Must be reproducible

Scientific Method:  Information found in a lab report

Purpose





Hypothesis

Testable and measurable


Methods


Materials






Procedure ** enough details for 








      reproducibility


Results


Observations






Measurable data






Data analysis


Conclusion

Inquiry Options for the Lotion-Making Lab

To better understand the function of different ingredients, ask students to explore the effects of changes in the basic lotion recipe.  Ask them to formulate a hypothesis and design an experiment to test that

hypothesis.

Students will need to develop an evaluation form to compare different physical and “cosmetic” properties of the lotions that they make.  (A sample form is provided.)

1.  Substitute a different oil for the mineral oil

· Instead of using mineral oil, try another oil, such as:



Olive oil



Sunflower oil



Soybean oil

· Determine the chemical structures of the different oils

· Determine if these oils are used in cosmetics and why

2.  Change the ingredient amounts

· Change the ratio of oil and water by using ¼ cup mineral oil and ½ cup water.

· Change the amount of borax, from 1/8 teaspoon (tsp.) to ¼ tsp. or ½ tsp.

3.  Change the emulsifier


Replace borax with lecithin, sodium lauryl sulfate (sodium dodecyl sulfate), or Triton X-100.

4.  Change the pH


pH is important for emulsion formation. 

· Prepare water-borax combinations with more acidic pH’s by adding an acid, like lemon juice.  


Do not change the total volume from the original ¼ cup of liquid 

Use 1/8 tsp of borax in the liquid;  be sure it is fully dissolved before measuring the pH.

Prepare a graph showing the pH result with different amounts of acid (e.g., lemon juice)

· Prepare lotion using the basic recipe except use water-borax-acid combinations with different pH’s.

5.  Investigate methods for producing fragrances

· Steam distillation

· Solvent extraction

· Mechanical extraction

· Enfleurage (extraction in oil)

· Carbon dioxide extraction

6.  Investigate emulsion formation and stability in oil and water/borax

· Use clear bottles to combine and mix different amounts of oil and water.

· Fully dissolve various amounts of borax into the water before combining the water with oil.

· Food dye added to the water improves visibility of the micelle formation.

Lab Inquiry Samples

I.
Change in Oil   


(Same amounts of oil as in Basic Lotion Recipe = ½ cup)




Oil


pH


         Basic   
Mineral Oil

8.0




Olive Oil

8.0




Sunflower Oil

8.0




Soybean Oil

8.0-8.5

II.
Change in Oil-to-Water Ratio   


(Mineral oil used in all recipes;  coconut oil and beeswax quantities not changed from 


 Basic recipe.)




Oil

Water

pH


Commercial


Lotion

2nd ingred.       1st ingred.
4.5-5.0




1/4 cup

1/2 cup

8.5-9.0




3/8 cup

3/8 cup

8.5-9.0


Basic

1/2 cup
  
1/4 cup

8.0

III.
Change in pH  


(Mineral oil used in all lotions. Aqueous volume maintained at ¼ cup – with various


 amounts of lemon juice replacing water.  Borax was fully dissolved in water-lemon 


 juice before being added to the oils.)



Oil

Aqueous, ¼ cup


pH


Basic
1/2 cup

H2O with no lemon juice

8.0



1/2 cup

H2O with 1.5-2 tsp. lemon juice

5.0



1/2 cup

No H2O; 1/4 cup lemon juice

3.5

IV.      Change the Emulsifier


Substitute 1/4 teaspoon powdered soy lecithin for 1/8 teaspoon borax.


Other emulsifiers available in chemistry labs (sodium lauryl sulfate, Triton X-100) may be tried for 


analytical purposes but the final lotion should not be used due to unknown safety concerns.
V.  
Effects of borax (or other emulsifier such as lecithin) on oil-water emulsion


Compare stability and quality of “emulsion” in bottles of mineral oil and water/borax. 


Be sure borax is fully dissolved in water before combining with oil.  Food coloring in


water improves visualization.




(top)

(bottom)




Oil

Water

Borax




1/2 cup

1/2 cup

0




1/2 cup

1/2 cup

1/8 tsp.




1/2 cup

1/2 cup

3/8 tsp.




3/4 cup

1/4 cup

3/8 tsp.

Lotion Evaluation Form

The function of cosmetics:


Condition, moisturize, oil, cool, astringe, stimulate, soothe, cleanse, tone, restore normal acidity, deodorize, gloss, give esthetic and sensuous pleasure.

Rate all characteristics on a scale of          5                   
      1               

                     very nice                       poor

Characteristics

      Sample #______
Sample #______
        Sample #______
   Sample #______
IN CONTAINER

Appearance:

Smooth

      5    4    3    2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1


Color

      5    4    3    2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1
Smell:


      5    4    3    2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1

Feel:

Texture

      5    4
    3    2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1

Stiffness (“cut”)
      5    4     3   2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1

Viscosity
      5    4     3   2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1

AFTER APPLICATION


Not greasy
      5    4    3    2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1



Penetration
      5    4    3    2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1


Spreads easily
      5    4    3    2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1

Not sticky
      5    4    3    2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1


Water repellent
      5    4    3    2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1


Smell

      5    4    3    2    1
5    4    3    2    1
       5    4    3    2    1
  5    4    3    2    1

Describe “initial” feel:

Describe “middle” feel:

Describe “ end” feel:

Other comments:
Molecular Organization

Name:________________________

Date: ___________  Period: _______

Imagine you have 10 molecules of detergent:













  Polar     Non-polar










  head
        tail









     water soluble      oil soluble

Reminder:

Similar molecules are found in a cell’s membrane and 

they form a lipid bilayer.



1.  Imagine a drop of oil in water.  If you add detergent, 

     how will the detergent molecules organize themselves around the oil?




water












water

2.  Imagine a drop of water in oil.  If you add detergent,

how will the detergent molecules organize themselves around the water?


oil









oil

Skin Care Lotion

Ingredients

U.S. Measurements



            
     Metric Measurements
1/4 cup                       
    Tap water (room temp.)
       60        mls


1/8 teaspoon (tsp)      
    Borax powder

     375        milligrams



3 Tablespoons (Tbs)  
    Beeswax


       24        grams

1/2 cup 
           
    Mineral oil


     120        mls

1 teaspoon (tsp)          
    Coconut oil


         5        mls

1-4 drops 

    Fragrances (optional):



    



    Almond 

Lilac





   



    Forest Rain

Lemon




   



    Rose Oriental
Vanilla




Instructions:

You will work in groups to prepare the lotion.  Assign yourselves a letter (A, B, C, or D) and carry out the steps indicated below.  The ingredients will be at your lab bench or at a central area.

Priorities:

1. Turn on the heat for the hot plate (approximately 350) so it can begin warming up.

2. Get the oils and beeswax heating as soon as possible.
Student(s) 

A
      1.  Turn on heat for the hot plate (approximate 350).

D
      2.  Cover the bench top with disposable pad, if needed.

C               3.  Measure 1/4 cup water (room temperature) and pour into plastic beaker.  

D               4.  Measure 1/8 tsp borax and pour into the plastic beaker with water.

    
Stir with plastic spoon until dissolved (approx. 2-5 minutes, depending on how warm the water is).

A               5.  Measure 1/2 cup mineral oil. Add to glass beaker.  

Place the beaker on hot plate to begin heating (at approx. 350).

B               6.  Measure 1 tsp coconut oil.  Add to mineral oil in glass beaker. Begin stirring with the wooden stirrer.

A
     7.  Measure 3 Tbs beeswax.  Add to the oils in the glass beaker.  

B
         Continue stirring with wooden stirrer until beeswax is melted. 

The oils should NOT boil.

 WARNING:  The surface of the hot plate will be HOT.  Do not touch.

Skin Care Lotion Instructions:

All             8. While oils and beeswax are heating, use the felt tip pen to label vials (2 per person) with your name and fragrance to be used. (See choices under ingredients)

B               9.  Using a potholder, remove the glass beaker from the hot plate and place it on the table.  Turn off heat.

C              10. All students should watch this step –  this is the emulsion formation!

  Pour the borax/water solution slowly into the oils and stir constantly with a plastic  spoon until creamy (approximately 5-10 minutes).  Lotion will get thicker as it cools.

A              
Optional:  To cool and thicken the lotion more quickly, prepare a container with ice 

or cold water in which the beaker can sit while the lotion is being stirred.  

B, D          11. Divide the lotion into 8 vials  (2 vials per student) using the plastic spoons. 

All            12.  Add ONLY 1-4 drops of the desired fragrance to each vial.  The fragrance bottle dispenses one drop at a time.  The fragrance oils are very concentrated.  

Keep fragrance bottles capped when not in use.

            Stir with a toothpick and evaluate.  


            Add more fragrance, if needed.  Do not mix up the caps on the fragrance bottles.

All            13.  There are paper towels and cleaning supplies in a central area.

   Clean up:  wipe beakers, spoons and spatulas with paper towels to remove excess lotion before washing; clean the table tops, close the ingredient and fragrance containers.   
   Don’t discard the plastic spoons or the wooden stirrers!

Please Note:

a.  Do Not Eat this lotion even though it is made with common kitchen utensils!

b.  This product contains no preservatives (anti-bacterial agents).  Store in an airtight

      container in a cool place.  Do not use if smell or color changes.

Materials at each station:

1  Lotion flow chart in plastic cover
1  Lotion recipe in plastic cover


4  Plastic spoons

1  Heating plate





1  Spatula

1  Wooden Stirrer






1  Glass beaker (400 ml)



2  Hot pads/ potholders

1  Plastic beaker (250 ml)



8  Individual lotion containers with lids

1  Plastic water bottle




1  Felt tip pen

2  Measuring cups (1 c. & ½ c. OR ½ c. & ¼ c.
Toothpics

3  Measuring spoons (1 Tbs, 1 tsp, 1/4 tsp)

1  Bench cover pad

Sense (or Cents) Behind Safety

Name  ____________________________


Date  _____________  Period: _____

1. Why would a cosmetic company perform safety tests?  (give at least 2 reasons)

2.   What do you expect cosmetic manufacturers to do to make products safe?

      (give at least 2 examples)

3.    What are the consumer’s responsibilities for keeping cosmetics safe to use?  

       (What does industry expect consumers to do?) (give at least 3 examples)

4.    If you were a cosmetic manufacturer, what safety tests would you do before your product went 


on the market?

       

(For example, animal or human tests?  What would be the specific purpose of the safety tests?)






Lotion Label Essentials
NAME:___________________________

DATE:________________   Period: _______

Prepare a label (draft) for the lotion that you made in class, include claims and required information. 

The following information is required to be on the label:

1. Name of product and nature or use of the product

2. Name and place of business of the manufacturer, packer or distributor

3. Accurate statement of quantity of contents

4. Appropriate directions for safe use

5. Appropriate warning statements (if hazardous when misused)

6. Ingredients, in descending order of prominence if greater than 1%

INDUSTRY PERSPECTIVE

Introduction to the 

Personal Care Products Council

(Prior to 2007, the Cosmetic, Toiletry and Fragrance Association, CTFA)

Source:  www.personalcarecouncil.org

  www.cosmeticsinfo.org


Public image is important for cosmetic products and for cosmetic manufacturers as well.  Cosmetic manufacturers want to be seen as responsible companies, concerned about public health and safety.  They would also like to operate with minimal government regulation by implementing self-regulation and providing education on industry issues.  Towards that end, the industry has formed the Personal Care Products Council (PCPC; formerly CTFA).  

PCPC serves multiple purposes for its members who are manufacturers and distributors, ingredient suppliers, packagers and providers of other services for the cosmetic industry.  One of the Council’s primary responsibilities is to provide members with information on legislative, regulatory, legal, scientific, public affairs, and international topics.  PCPC sponsors meetings and conferences, produces technical and regulatory publications, and represents the industry before Congress, FDA and other state and federal agencies.  PCPC also coordinates educational activities and supports public service programs that provide guidance on hygiene, make-up techniques and the importance of a professional appearance.  In 2007 they launched a new website (www.cosmeticsinfo.org) to provide safety information about cosmetic ingredients, safety testing, formulation development, and links to various resources.

An important resource to association members is the “International Cosmetic Ingredient Dictionary and Handbook”.  In 1976, the PCPC (then CTFA) established and funded the Cosmetic Ingredient Review (CIR; www.cir-safety.org; www.cosmeticsinfo.org/fdapartner_cir.php) with the support of the FDA.  “Expert panels” consisting of physicians and scientists and non-voting industry and government representatives thoroughly review and assess the safety of high priority ingredients used in cosmetics.   The results are published in the “International Journal of Toxicology”. 

http://www.cosmeticsinfo.org/resources.php

There are a variety of associations for professionals in the field of personal care products.

· American Academy of Dermatology: http://www.aad.org/ 

· American Contact Dermatitis Society: http://www.contactderm.org/ 

· Canadian Cosmetic, Toiletry and Fragrance Association (CCTFA): http://www.cctfa.ca/ 

· Colipa (the European Trade Association): http://www.colipa.com/ 

· The Personal Care Products Council (U.S.): http://www.personalcarecouncil.org/ 

· Look Good, Feel Better Program for Cancer Patients: http://www.lookgoodfeelbetter.org/ 

· The Cosmetic, Toiletry & Perfumery Association (U.K.): http://www.ctpa.org.uk/ 

· Consumer Healthcare Products Association: http://www.chpa-info.org/ 

· The Fragrance Foundation: http://fragrance.org/main.html 

· The Soap and Detergent Association: http://www.sdahq.org/ 

Other cosmetic-related organizations:

International Fragrance Association


www.ifraorg.org

Represents the fragrance industry and promotes the safe enjoyment of fragrances worldwide.


Has developed a Code of Practice and safety standards

Research Institute for Fragrance Materials (RIFM)


www.rifm.org

International, non-profit organization that generates, evaluates and distributes scientific data on the safety of fragrance raw materials 


Maintains a database on fragrances and flavor materials (available to members only)

Fragrance Materials Association of the U.S. (FMA)


http://www.fmafragrance.org

Includes manufacturers and suppliers of fragrance ingredients


Does legislative and regulatory work on behalf of the fragrance industry

Society of Cosmetic Chemists


http://www.scconline.org/website/index.shtml

Dedicated to the advancement of cosmetic science


Promotes high standards of practice in the cosmetic sciences

Cosmetic Ingredient Suppliers

Zenith Supplies



Fragrances, oils, beeswax, borax, containers,

6300 Roosevelt Way NE  


      books

Seattle, WA  98115



In-person and online supplier

206-525-7997;  800-735-7217

MSDS sheets provided online

www.zenithsupplies.com


Herbalist, Inc.



Fragrances

2106 NE 65th,  Seattle, WA  98115

206-523-2600

Bramble Berry



Online supplier of soap supplies, but also oils, 
Bellingham, WA 98225


waxes and fragrances

877-627-7883 Toll Free

www.brambleberry.com

Rainbow Meadow, Inc.


On-line supplier of beeswax, fragrances, oils

4494 Brooklyn Rd

Jackson, MI  49261

517-764-9765;   800-207-4047

www.rainbowmeadow.com
Other sources:
Hobby shops with candle, soap & aromatherapy supplies




Massage supplies (oils, fragrances)




Grocery stores:  mineral oil, borax




Specialty stores with “Health & Body Care” sections  

Whole Foods, 

Puget Consumers Coop (PCC) – body oils, aromatherapy

Cosmetic Recipes

On-Line:

http://www.geocities.com/Heartland/Prairie/8088/beauty.html
"Kitchen Cosmetics".  This site has many recipes for personal care products ranging from make-up to nail, hair and skin care.
http://www.makeyourowncosmetics.com/recipes/index.asp?cat=lotions
Recipes for soaps, lotions, lip balms, salts, scrubs, and powders

Book:

Coles Johnson, Donna Maria.  “Making Aromatherapy Creams & Lotions”.  Storey Publishing, 1962.  Copyright 2000.

Price comparison for various oils  (prices from Zenith Supplies, July 2008)




Gallon





Gallon

Mineral oil
          $ 24.00


 Almond oil

$38.00


Sunflower oil

  24.00 

Avocado oil

  48.00


Soybean oil

  10.00 

Jojoba oil

  90.00

Chemical structures and information

www.sigma.com
Emulsifiers:

· Sodium dodecyl sulfate


https://www.sigmaaldrich.com/catalog/search/ProductDetail/SIAL/L6026
· Phosphatidylcholine


https://www.sigmaaldrich.com/catalog/search/ProductDetail/FLUKA/61751
· Borax


https://www.sigmaaldrich.com/catalog/search/ProductDetail/SIGMA/HT1002
Information on lipids, fats, waxes and much more!


www.lipidlibrary.co.uk/lipids.html

www.scientificpsychic.com/fitness/fattyacids2.html
Other interesting science units that make use of borax and introduce surfactants and/or changes in physical properties.

· Activities to study the physical properties of polymers and oils

www.soybeansciencekit.com (kit must be purchased to get the lessons)

· Experiments with “Oobleck” – studying physical properties

http://education.jlab.org/beamsactivity/6thgrade/oobleck/index.html
· Lessons that make slime, silly putty, or gack make use of borax to create polymers.

Beeswax and Mineral Oil Composition

www.lipidlibrary.co.uk/Lipids/waxes/index.htm

Beeswax composition:


70%  esters of long chain wax alcohols (C24-C44) with carbon acids (C16/C18)

      13-18%  hydrocarbons (C25-C35)

      10-15%  free wax acids (C24-C32)

             1%  free wax alcohols (C34-C36)

Glands under the abdomen of bees secrete a wax, which they use to construct the honeycomb.  The wax is recovered as a by-product when the honey is harvested and refined.  It contains a high proportion of wax esters (35-80%).  The hydrocarbon content is highly variable, and much may be “unnatural” as beekeepers may feed some to bees to improve the yield of honey.  The wax esters consist of C40- C46 molecular species, based on 16:0 and 18:0 fatty acids some with hydroxyl groups in the omega-2 and omega-3 positions.  In addition, some diesters with up to 64 carbons may be present, together with triesters, hydroxypolyesters and free acids (which are different in composition and nature from the esterified acids).

Tulloch, A.P. Chem. Phys. Lipids, 6: 235-265, 1971.

Sigma-Aldrich Tech Services,  techserv@sial.com

Mineral Oil Composition:

Mineral oil is a by-product in the distillation of petroleum.  It is a colorless oil mainly composed of alkanes (typically 15-40 carbons).  There is no set molecular weight or molecular formula for mineral oil.  

Structures of Emulsifiers

Borax  (Sodium tetraborate; sodium tetraborate decahydrate)

Na2B4O7 
m.w. 301.37

Borax dissolves in water because of the many charged oxygen(-)
   molecules.  Fatty acids (FA), with long carbon chains, compete to

   join with the oxygen molecules on the borax forming FA salts and

   alcohols.


HO-C-(CH2)n-CH3
(generic FA from oils and wax)


       


         O

Lecithin   (Phosphatidylcholine)

     1,2-Diacyl-sn-glycero-3-phosphocholine

Abundant structural element of biological membranes;  in the outer leaf of the plasma membrane





Lecithin with palmitic acid 

Typical lots of soybean L-A-phosphatidylcholine have fatty acid contents of approx. 

13% C16:0 (palmitic)

64% C18:2 (linoleic)

and other fatty acids.

10% C18:1 (oleic)

6% C18:3 (linolenic)

Average m.w. = 776
Sodium Lauryl Sulfate  (Sodium dodecyl sulfate; SDS)
C12H25OSO3Na     or       CH3(CH2)11OSO3Na



m.w. 288.38
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	Fats, Oils, Fatty Acids, Triglycerides 


http://www.scientificpsychic.com/fitness/fattyacids.html
7-14-07

Lipids consist of numerous fatlike chemical compounds that are insoluble in water but soluble in organic solvents. Lipid compounds include monoglycerides, diglycerides, triglycerides, phosphatides, cerebrosides, sterols, terpenes, fatty alcohols, and fatty acids. Dietary fats supply energy, carry fat-soluble vitamins (A, D, E, K), and are a source of antioxidants and bioactive compounds. Fats are also incorporated as structural components of the brain and cell membranes.

	
	


Common Fatty Acids 

	Chemical Names and Descriptions of some Common Fatty Acids 

	Common Name 
	Carbon
Atoms 
	Double
Bonds 
	Scientific Name 
	Sources 

	 Butyric acid 
	4 
	0 
	 butanoic acid 
	 butterfat 

	 Caproic Acid 
	6 
	0 
	 hexanoic acid 
	 butterfat 

	 Caprylic Acid 
	8 
	0 
	 octanoic acid 
	 coconut oil 

	 Capric Acid 
	10 
	0 
	 decanoic acid 
	 coconut oil 

	 Lauric Acid 
	12 
	0 
	 dodecanoic acid 
	 coconut oil 

	 Myristic Acid 
	14 
	0 
	 tetradecanoic acid 
	 palm kernel oil 

	 Palmitic Acid 
	16 
	0 
	 hexadecanoic acid 
	 palm oil 

	 Palmitoleic Acid 
	16 
	1 
	 9-hexadecenoic acid 
	 animal fats 

	 Stearic Acid 
	18 
	0 
	 octadecanoic acid 
	 animal fats 

	 Oleic Acid 
	18 
	1 
	 9-octadecenoic acid 
	 olive oil 

	 Ricinoleic acid 
	18 
	1 
	 12-hydroxy-9-octadecenoic acid 
	 castor oil 

	 Vaccenic Acid 
	18 
	1 
	 11-octadecenoic acid 
	 butterfat 

	 Linoleic Acid 
	18 
	2 
	 9,12-octadecadienoic acid 
	 grape seed oil 

	 Alpha-Linolenic Acid
 (ALA) 
	18 
	3 
	 9,12,15-octadecatrienoic acid 
	 flaxseed (linseed)
 oil 

	 Gamma-Linolenic Acid 
 (GLA) 
	18 
	3 
	 6,9,12-octadecatrienoic acid 
	 borage oil 

	 Arachidic Acid 
	20 
	0 
	 eicosanoic acid 
	 peanut oil,
 fish oil 

	 Gadoleic Acid 
	20 
	1 
	 9-eicosenoic acid 
	 fish oil 

	 Arachidonic Acid (AA) 
	20 
	4 
	 5,8,11,14-eicosatetraenoic acid 
	 liver fats 

	 EPA 
	20 
	5 
	 5,8,11,14,17-eicosapentaenoic acid 
	 fish oil 

	 Behenic acid 
	22 
	0 
	 docosanoic acid 
	 rapeseed oil 

	 Erucic acid 
	22 
	1 
	 13-docosenoic acid 
	 rapeseed oil 

	 DHA 
	22 
	6 
	 4,7,10,13,16,19-docosahexaenoic
 acid 
	 fish oil 

	 Lignoceric acid 
	24 
	0 
	 tetracosanoic acid 
	 small amounts
 in most fats  


Fatty acids consist of the elements carbon (C), hydrogen (H) and oxygen (O) arranged as a carbon chain skeleton with a carboxyl group (-COOH) at one end. Saturated fatty acids (SFAs) have all the hydrogen that the carbon atoms can hold, and therefore, have no double bonds between the carbons. Monounsaturated fatty acids (MUFAs) have only one double bond. Polyunsaturated fatty acids (PUFAs) have more than one double bond.

[image: image7.png]


   Butyric Acid 

Butyric acid (butanoic acid) is one of the saturated short-chain fatty acids responsible for the characteristic flavor of butter. This image is a detailed structural formula explicitly showing four bonds for every carbon atom and can also be represented as the equivalent line formulas:

CH3CH2CH2COOH    or    CH3(CH2)2COOH
The numbers at the beginning of the scientific names indicate the locations of the double bonds. By convention, the carbon of the carboxyl group is carbon number one. Greek numeric prefixes such as di, tri, tetra, penta, hexa, etc., are used as multipliers and to describe the length of carbon chains containing more than four atoms. Thus, "9,12-octadecadienoic acid" indicates that there is an 18-carbon chain (octa deca) with two double bonds (di en) located at carbons 9 and 12, with carbon 1 constituting a carboxyl group (oic acid). The structural formula corresponds to:

CH3CH2CH2CH2CH2CH=CHCH2CH=CHCH2CH2CH2CH2CH2CH2CH2COOH
9,12-octadecadienoic acid   (Linoleic Acid)


which would be abbreviated as:

CH3(CH2)4CH=CHCH2CH=CH(CH2)7COOH
Fatty acids are frequently represented by a notation such as C18:2 that indicates that the fatty acid consists of an 18-carbon chain and 2 double bonds. Although this could refer to any of several possible fatty acid isomers with this chemical composition, it implies the naturally-occurring fatty acid with these characteristics, i.e., linoleic acid.  

Double bonds are said to be "conjugated" when they are separated from each other by one single bond, e.g., (-CH=CH-CH=CH-). The term "conjugated linoleic acid" (CLA) refers to several C18:2 linoleic acid variants such as 9,11-CLA and 10,12-CLA which correspond to 9,11-octadecadienoic acid and 10,12-octadecadienoic acid. The principal dietary isomer of CLA is cis-9,trans-11 CLA, also known as rumenic acid. CLA is found naturally in meats, eggs, cheese, milk and yogurt.

CH3(CH2)5CH=CH-CH=CH(CH2)7COOH
9,11-Conjugated Linoleic Acid

Fatty acid composition of some common edible fats and oils.

http://www.scientificpsychic.com/fitness/fattyacids1.html
Percent by weight of total fatty acids.
	Oil or Fat
	Unsat./Sat.
ratio
	Saturated
	Mono
unsaturated
	Poly
unsaturated

	
	
	Capric
Acid

C10:0
	Lauric
Acid

C12:0
	Myristic
Acid

C14:0
	Palmitic
Acid

C16:0
	Stearic
Acid

C18:0
	Oleic
Acid

C18:1
	Linoleic
Acid (ω6)

C18:2
	Alpha
Linolenic
Acid (ω3)
C18:3

	 Almond Oil
	9.7
	-
	-
	-
	7
	2
	69
	17
	-

	 Beef Tallow
	0.9
	-
	-
	3
	24
	19
	43
	3
	1

	 Butterfat (cow)
	0.5
	3
	3
	11
	27
	12
	29
	2
	1

	 Butterfat (goat)
	0.5
	7
	3
	9
	25
	12
	27
	3
	1

	 Butterfat (human)
	1.0
	2
	5
	8
	25
	8
	35
	9
	1


	 Canola Oil
	15.7
	-
	-
	-
	4
	2
	62
	22
	10

	 Cocoa Butter
	0.6
	-
	-
	-
	25
	38
	32
	3
	-

	 Cod Liver Oil
	2.9
	-
	-
	8
	17
	-
	22
	5
	-

	 Coconut Oil
	0.1
	6
	47
	18
	9
	3
	6
	2
	-

	 Corn Oil (Maize Oil)
	6.7
	-
	-
	-
	11
	2
	28
	58
	1

	 Cottonseed Oil
	2.8
	-
	-
	1
	22
	3
	19
	54
	1

	 Flaxseed Oil
	9.0
	-
	-
	-
	3
	7
	21
	16
	53

	 Grape seed Oil
	7.3
	-
	-
	-
	8
	4
	15
	73
	-

	 Lard (Pork fat)
	1.2
	-
	-
	2
	26
	14
	44
	10
	-

	 Olive Oil
	4.6
	-
	-
	-
	13
	3
	71
	10
	1

	 Palm Oil
	1.0
	-
	-
	1
	45
	4
	40
	10
	-

	 Palm Olein
	1.3
	-
	-
	1
	37
	4
	46
	11
	-

	 Palm Kernel Oil
	0.2
	4
	48
	16
	8
	3
	15
	2
	-

	 Peanut Oil
	4.0
	-
	-
	-
	11
	2
	48
	32
	-

	 Safflower Oil*
	10.1
	-
	-
	-
	7
	2
	13
	78
	-

	 Sesame Oil
	6.6
	-
	-
	-
	9
	4
	41
	45
	-

	 Soybean Oil
	5.7
	-
	-
	-
	11
	4
	24
	54
	7

	 Sunflower Oil*
	7.3
	-
	-
	-
	7
	5
	19
	68
	1

	 Walnut Oil
	5.3
	-
	-
	-
	11
	5
	28
	51
	5


* Not high-oleic variety.
Percentages may not add to 100% due to rounding and other constituents not listed.
Where percentages vary, average values are used. 

Fatty acid compositions depend on the sources of the oils. Canola oil is made from selectively bred rapeseed plants that contain less than 2% erucic acid. Some crops have produced canola oil with 76% oleic acid. The table lists the linoleic type of safflower oil; oleic types of safflower oil have approximately 78% monounsaturated, 15% polyunsaturated, and 7% saturated fatty acids. 

Not shown in this table: 

Coconut oil, also called copra oil, has 8% caprylic acid (C8:0). 

Cod liver oil has 7% palmitoleic acid (C16:1), 17% C20 unsaturated fatty acids (10% EPA), and 11% C22 unsaturated fatty acids (6% DHA). 

Peanut oil has approximately 5% of C22:0 and C24:0 fatty acids. 

Palm olein is the liquid fraction obtained by the fractionation of palm oil after crystallization at controlled temperatures. 

Cow butterfat has 4% butyric (C4:0) and 2% caproic (C6:0) acids. 

Goat butterfat has 4% butyric (C4:0), 3% caproic (C6:0), and 3% caprylic (C8:0) acids. Beef tallow, cow butterfat, human butterfat, and lard all have about 3% palmitoleic acid (C16:1). 

Human depot fat, usually found in the abdomen of men and around the thighs and hips of women, has a composition similar to lard.

What are the triglyceride profiles of these fats and oils? The percentages in the table above reflect the overall proportions of the fatty acid radicals in the triglycerides. If we had 33 representative triglyceride molecules containing 99 fatty acid radicals, the number of each fatty acid radical in these 33 molecules would be proportional to its percentage in the table. For example, 33 representative molecules of lard triglycerides would contain, on average, 26 radicals of palmitic acid (C16:0), 14 radicals of stearic acid (C18:0), 44 radicals of oleic acid (C18:1), and 10 radicals of linoleic acid (C18:2). These fatty acid radicals would be distributed randomly among the 33 triglyceride molecules. The typical lard triglyceride molecule would have one or two radicals of oleic acid and one radical of palmitic acid. Frequently, there would be triglycerides with one radical each of oleic, palmitic, and stearic acids. Only rarely would one encounter triglycerides with only palmitic and stearic acid radicals.

What are triglycerides?

Triglycerides are the main constituents of vegetable oils and animal fats. Triglycerides have lower densities than water (they float on water), and at normal room temperatures may be solid or liquid. When solid, they are called "fats" or "butters" and when liquid they are called "oils". A triglyceride, also called triacylglycerol (TAG), is a chemical compound formed from one molecule of glycerol and three fatty acids.
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Glycerol is a trihydric alcohol (containing three -OH hydroxyl groups) that can combine with up to three fatty acids to form monoglycerides, diglycerides, and triglycerides. Fatty acids may combine with any of the three hydroxyl groups to create a wide diversity of compounds. Monoglycerides, diglycerides, and triglycerides are classified as esters which are compounds created by the reaction between acids and alcohols that release water (H2O) as a by-product. 
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Do Powder Cosmetics Need A Preservative
Do Natural Preservatives Work?


Loose face powder products don’t usually need a preservative because they do not contain water. Water is one of the key ingredients that microbes (bacteria, fungus & mold) need to grow in cosmetics. If you don’t have water in your formula, you often don’t need a preservative.

Do you need petrochemicals for preservation? Petrochemicals aren’t typically used for preservation. Ingredients like DMDM Hydantoin, Methylparaben and other parabens are not necessarily derived from petrochemicals. So no, you do not need petrochemicals for preservation. But you do need preservatives (or special packaging or no water) for preservation.

There are no fully effective “naturally derived” preservatives. No manufacturer should rely on these things to adequately preserve your cosmetics unless you are willing to treat your cosmetics like they were food products that should be refrigerated and thrown away after a week or so.

Since using products with preservatives in them has not been shown to be harmful and has quite the contrary been found to be beneficial, you should continue to use only preservative-containing products. Preservative chemicals are designed to kill cells. So, it’s not surprising that some of them are toxic when you are exposed to them at extremely high levels. But they are used at really low levels in cosmetics and have been determined to be safe. It’s a lot safer than not using a preservative at all. 

From www.thebeautybrains.com   6-6-07

Was it stored improperly?

Some products are sensitive to heat, cold, and light. For example, products that contain enzymes. Enzymes are notoriously unstable at high temperatures. Products like this can easily go bad from heat exposure. On the other hand, emulsion products, like skin lotions, can crystallize, thicken, or turn to mush if they’re frozen. There’s no way to know what happened to a product BEFORE you bought it, but you can take care to store it properly once you get it home. Don’t leave products in the trunk of your car on a hot day or a cold day.

Then of course there’s the condition of the package. Was it stored in a tightly sealed opaque bottle?  Then there’s less chance that light or air could have caused any problems. But if the lid is loose and it’s in a clear glass bottle that sat in the window for 3 months, forget it!

Does it contain any “special” ingredients that are fragile?

If it’s a “regular” product, you probably don’t have much to worry about. But some active ingredients are a bit finicky, and those products can expire much sooner.  Products with enzymes, and even sunscreens, are much more delicate. 

From "thebeautybrains.com" – 8-3-07





5 Ways Beauty Products Can Go Bad
There’s no way to tell if a cosmetic has expired just by looking at the package, but we can tell you what to look for when products go bad.

What can go bad with beauty products?

Changes in odor

Fragrances are made of dozens of different ingredients that can react with the rest of the product. It’s not surprising then, that the fragrance is often the first thing to go bad. A little fragrance fading is totally normal, but if you detect a sour or rancid odor it may be a signal that something is seriously wrong.

Color shifting

The color of the product is very sensitive to light, so it’s not unusual for cosmetics in clear packaging to experience a shift in shade. Slight color changes don’t necessarily mean there’s anything functionally wrong the product but you certainly don’t want your red lipstick to become too orangey.

Change in texture

Changes in the consistency of a product may be subtle but significant. For example, if your skin lotion looks exceptionally thick or thin, or if it appears too grainy, this may be an early indicator of emulsion instability. This means the oil and water soluble chemicals are separating. Not good!

Microbial contamination

If you see any black spots or fuzzy growth in your product, it could be contaminated with bacteria or fungus. Get rid of it immediately or you may be at risk for infection! And by the way, you should never dilute a product with water just so you can get the last little bit out of the bottle. Adding water can dilute the preservative system which can allow potentially dangerous bugs to grow.

Physical separation

If the product has separated into two layers, it’s gone bad. You can’t always fix it by just remixing it. This is particularly true of cosmetics that have active ingredients like sunscreens and dandruff shampoos. Once the active drug ingredient has separated from the rest of the formula, it may not work properly anymore.

Do cosmetics have expiration dates?

In the United States cosmetic products are not required to have expiration dates. That’s not really a bad thing because it’s difficult, if not impossible, to really predict to the exact shelf life of any giving cosmetic products. (European products must be stamped with a Period After Opening date – we’ll tell you about that another time.) The shelf life of any given product depends at least in part on how it’s stored. Products can be stable for several years if they’re kept away from light and heat, the two biggest enemies of cosmetics. But that same product can start to show fragrance degradation and color shift in a few weeks if exposed to sunlight and/or high temperatures.

The exceptions are over the counter drugs like dandruff shampoos, antiperspirants, fluoride toothpastes and acne products. The activity of drug ingredients in these products can be measured over time to estimate an expiration date. But it really doesn’t work that way for non-drug products. But for the vast majority of cosmetic products it’s a guessing game.

TEACHING ABOUT EXPERIMENTAL VARIABLES WITH INQUIRY BOARDS
Variables are an essential part of any scientific investigation. Helping students to identify variables can be the key to other aspects of an investigation such as the use of tables or graphs. In this article, we describe a tool that can be used in the classroom to highlight the role of variables in an experiment (adapted from: Making Sense of Primary Science Investigations, Anne Goldworthy and Rosemary Feasely). At the University of Washington, we have successfully used this technique as a first step in our popular workshops on investigative sciences for pre-service and in-service K-8 teachers. 
According to NRC: “Students at all grade levels and in every domain of science should have the opportunity to use scientific inquiry and develop the ability to think and act in ways associated with the processes of inquiry, including asking questions, planning and conducting investigations, using appropriate tools and techniques, thinking critically and logically about the relationships between evidence and explanations, constructing and analyzing alternative explanations, and communicating scientific arguments.”  (NRC 1996, p. 105) 

Whew! This is a tall order! Where does a teacher begin? We began by identifying what constitutes a good experiment and what tasks a student must perform in order to successfully conduct a single independent experiment. 

Good science experiments are quantitative, comparative, fair and, of course, fun to do. A complete science experiment includes the following pieces: 

· A testable question or hypothesis

· An experimental test setup, distinguished from the control test setup by the presence of one variable that is changed (this is the manipulated or independent variable) while everything else is carefully kept the same (these are the constants or controlled variables)

· A clearly defined quantitative measure that assesses the effect of the manipulated variable on the test (this is the responding or dependent variable)

· Multiple trials

· A well constructed data table. 

ANATOMY OF AN EXPERIMENT

	TESTABLE QUESTION
	
	EXPERIMENTAL SET UP

· TEST SET UP

· CONTROL SET UP

· DATA TABLE TO RECORD RESULTS

	+
	
	

	VARIABLES

MANIPULATED VARIABLE

CONTROLLED VARIABLES

RESPONDING VARIABLE
	
	

	+
	
	

	REPLICATES

# TRIALS OR SUBJECTS
	
	


Manipulated and responding variables are also called independent and dependent variables, respectively. 

Think of the many tasks a student must perform in order to successfully conduct just one independent scientific experiment. These include: 

· brainstorming possible manipulated variables in order to investigate a problem

· researching background information to help with predictions

· assessing the equipment and materials available for potential experiments

· posing a testable question or construct a hypothesis

· designing a fair test with the manipulated and controlled variables clearly identified 

· defining quantitatively what will be measured (responding variable) and perhaps designing and constructing apparatus to measure the responding variable

· constructing data tables and graphs that reflect the manipulated and responding variables

· recognizing uncertainties and errors in data

· forming a conclusion that answers the original question posed.

This process, from framing the testable question to answering the question with evidence, requires a student to understand the relationship between the manipulated variable and the responding variable in the experiment. We have found no better tool for introducing the logic of this relationship than Inquiry Boards. We use Inquiry Boards in conjunction with a simple experimental setup called “Baggie Gardens” as a simple introduction to the experimental process. 

Inquiry Boards consist of 8 boards which sequentially lead students through the experimental process: Brainstorm Variables, Choose Variables, Ask a Question, Predict an Outcome, Set Up the Experiment, Table of Results, Look for Patterns & Graph of Results, Answer the Question. The blank spaces indicate places to attach self-stick notes on which the teacher or student can list the manipulated and responding variables. We use different colored self-stick notes to distinguish between the manipulated and responding variables. The self-stick notes can easily be moved from poster to poster, demonstrating the logic of the sequence and the posters themselves can be re-used as often as liked. 

INQUIRY BOARDS – A TOOL TO HELP STUDENTS UNDERSTAND THE ROLE OF VARIABLES IN AN EXPERIMENT

	BRAINSTORM 

THINGS I COULD CHANGE OR VARY: 

THINGS I COULD MEASURE OR OBSERVE: 


	
	CHOOSE VARIABLES

I WILL CHANGE (MANIPULATED VARIABLE)

I WILL MEASURE 

(RESPONDING VARIABLE)
I WILL KEEP THESE THE SAME

(CONTROLLED VARIABLES)
	
	ASK A QUESTION

WHEN I CHANGE 

(MANIPULATED VARIABLE)

WHAT HAPPENS TO 

WHAT I WILL MEASURE?

(RESPONDING VARIABLE)
	
	PREDICT AN OUTCOME

WHEN I CHANGE 

(MANIPULATED VARIABLE)

I PREDICT THIS WILL HAPPEN TO WHAT I MEASURE

(RESPONDING VARIABLE)
BECAUSE: 

	
	
	
	
	
	
	

	SET UP EXPERIMENT

TEST SET UP

IHERE’S HOW I WILL CHANGE (MANIPULATED VARIABLE CHANGED)
VS

CONTROL SET UP

I WILL COMPARE MY TEST TO: (MANIPULATED VARIABLE NOT CHANGED)

	
	TABLE OF RESULTS

WHAT I CHANGED

MANIPULATED VARIABLE

WHAT I MEASURED

RESPONDING VARIABLE

TEST

CONTROL


	
	LOOK FOR PATTERNS

GRAPH OF RESULTS

WHAT I MEASUREDRESPONDING VARIABLE
WHAT I CHANGED MANIPULATED VARIABLE

	
	ANSWER THE QUESTION

WHEN I CHANGED (MANIPULATED VARIABLE) 

THIS IS WHAT HAPPENED TO WHAT I MEASURED (RESPONDING VARIABLE):

HERE’S WHAT THE GRAPH TELLS US: 



Baggie Gardens are ideal for the classroom. They are easily constructed by placing a folded dry paper towel inside a self-closing baggie. About one inch from the bottom, a line of staples holds seeds. Once the paper towel is moistened and seeds are placed along 

the row of staples, the baggie is zipped closed and ready for germination. This simple set up lends itself to easy experimental manipulation.  


Lentil seeds are used in the Baggie Garden pictured here. 

USING INQUIRY BOARDS WITH BAGGIE GARDENS

BRAINSTORM

The teacher begins by describing a problem to be studied, such as, “What kind of things affect seed germination?”  A creative teacher may invent a story building on the age and interests of the students. For example, “The farmers in the Kingdom of Pod are having a terrible time getting their seeds to grow. The people are hungry, the King is worried, and the Chief of Agriculture has asked for our help. Let’s do some experiments to help them understand what affects how seeds grow.”  Students are invited to begin brainstorming ways in which seeds could be studied by changing something in the Baggie Garden. As students suggest changing variables such as the amount of water, temperature, amount of light, color of the light, kind of seeds, number of seeds, spacing of the seeds, fertilizer, pollutants etc., the teacher writes each suggestion on a separate self-stick note and places it under “Things I Could Change or Vary”. Next the teacher asks, “What could we measure or observe about how the seeds grow?” 

and students may suggest measuring the number of seeds that sprout, time for seeds to sprout, the size of the sprouts, the color of the leaves etc. Again, each suggestion is written on a separate note and placed under “Things I could Measure or Observe”. 


CHOOSE VARIABLES

At this point, countless experiments have been suggested. Students chose one variable to investigate such as the effect of fertilizers on seeds. The self-stick note with “fertilizer” written on it is moved to the CHOOSE VARIABLES Inquiry Board and placed under  “I Will Change”. This is the Manipulated Variable in the experiment. Students then decide what to measure in order to investigate how fertilizer affects seeds, e.g. number of seeds that sprout. This self-stick note is then moved to the “I Will Measure” area of the Inquiry Board, also labeled the Responding Variable. A discussion about how to make this a “fair” experiment then ensues so everyone is sure that any effect on the seeds is due to the addition of fertilizer and not to other variables. Students easily recognize that all the other things they initially brainstormed changing such as amount of water, amount of light, kind of seeds etc. must be kept the same in each experimental baggie in order for the experiment to be fair. At this point all the remaining self stick notes are moved from “Things I Could Change or Vary” to “I Will Keep These the Same” or Controlled Variables. 

ASK A QUESTION

Using this Inquiry Board, students can frame the experimental question. “When I change ______” - place the self-stick note with the manipulated variable here (e.g. fertilizer)  – “what happens to ______?” –place the responding variable here (e.g. number of seeds that sprout). Other ways of asking a testable question include: “How does ______ (the 

manipulated variable) affect ______ (the responding variable)? “ 


PREDICT AN OUTCOME

Making predictions is an important part of any experiment but unless students have prior knowledge, predicting can turn into guessing. One way to encourage thinking is to have students construct predictions in this fashion, “When I change the manipulated variable (e.g. add fertilizer to seeds), I predict that this will happen to the responding variable (e.g. more seeds will sprout) because ___________ (e.g. the bottle of plant fertilizer claims that it helps plants grow better so maybe it also helps them sprout faster).”  


SET UP EXPERIMENT
To help students visualize the experiment and understand the need for a control, the SET UP EXPERIMENT Inquiry Board can be used. In the case of our experiment investigating the effect of fertilizer on seed germination, students make decisions about how the baggie with fertilizer will be set up, including decisions about which product to test, how much to use, what kind and how many seeds to use, where to place the baggies. They should realize that if more than one type of fertilizer is tested, each baggie with a different fertilizer represents an additional test. For simplicity, a teacher may limit students to one test (i.e. one kind of fertilizer). When students are asked what they will compare their results to, they recognize the need for a control set up. In this case, the control has no fertilizer, but the amount of water in the baggie is the same as in the one with fertilizer. We have 

found that while the words control and controlled variables are sometimes confusing for students, they intuitively understand that the distinction between a Test Setup and a 

Control Setup is the manipulated variable; everything else is kept the same (as much as possible). Having students draw a diagram of each baggie garden in their experiment in their journal helps them to keep track of the experiment. 


TABLE OF RESULTS

Once the experiment is set up, students need to record observations. Identifying the manipulated and responding variables is central to constructing a data table. Using this Inquiry Board, students see that a data table consists of a clearly labeled manipulated variable column (fertilizer) where all experimental baggies are listed (e.g. Baggie with fertilizer, Baggie with no fertilizer). The responding variable (number of seeds that sprout) identifies the column where the results can be recorded. Students may need to add additional columns if more than one observation is planned (i.e. for subsequent days), or for notes to record other interesting observations (such as the size of the sprouts). Once the experiment is in progress, students often notice other, important things to record. This is a natural part of experimental science when the effect of the manipulated variable isn’t known. 

LOOK FOR PATTERNS & GRAPH OF RESULTS

After the experiment is completed, students represent their important results in a graph that also reflects the relationship between the manipulated variable and the responding variable. By convention, the Y-axis represents the responding variable while the manipulated variable is placed along the X-axis. Since fertilizer was not specified in quantitative terms, a bar graph is appropriate. 

ANSWER THE QUESTION

To complete the experiment, students use their data table and graph to answer their original experimental question. This Inquiry Board reminds them that their experimental question asked about the effect of the manipulated variable on the responding variable. 

In most cases, attempting to answer the original question, will generate more questions. But this is the nature of science, isn’t it? Investigations are seldom completed with just one experiment, no matter how well designed. Rather investigations are compiled of ongoing experiments that build on each other as “truth” about a particular phenomenon is understood.  Students can be invited into this exciting adventure but we must help them understand the logical flow of an experiment. From the question to the answer, an experiment explores the effect of a manipulated variable on an outcome. Inquiry Boards are not intended as a prescription for the “scientific method”; rather they serve as a tool for helping students understand the relationship of variables in an experiment.
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EWG Cosmetic Database (Skin Deep) Safety Scores

Data sources and methodology:  http://www.cosmeticdatabase.com/about.php
BASIC RECIPE


Mineral Oil

1-3 Low to Moderate Hazard (depending on usage), 68% data gap


http://www.cosmeticdatabase.com/ingredient.php?ingred06=703977

Not assessed for safety in cosmetics by industry panel


FDA:  Designated safe for use in food

Beeswax




0 Low Hazard, 95% data gap


http://www.cosmeticdatabase.com/ingredient.php?ingred06=700643

CIR:  Safe “as used” in cosmetics


FDA:  Designated safe for use in food

Coconut Oil (cocos nucifera)


1 Low Hazard, 85% data gap


http://www.cosmeticdatabase.com/ingredient.php?ingred06=701566


Not assessed for safety in cosmetics by industry panel


FDA:  Designated safe for use in food

Borax (sodium borate)


4-6 Moderate Hazard; 53% data gap


http://www.cosmeticdatabase.com/ingredient.php?ingred06=705996


CIR: Determined safe for use in cosmetics subject to concentration and use


FDA:  Designated safe for use in food

MODIFIED RECIPE INGREDIENTS

Olive Oil (Olea europaea)


1 Low Hazard, 82% data gap


http://www.cosmeticdatabase.com/ingredient.php?ingred06=704252

Not assessed for safety in cosmetics by industry panel


FDA:  Designated safe for use in food

Sunflower Oil (Helianthus annuus) 

0 Low Hazard, 91% data gap


http://www.cosmeticdatabase.com/ingredient.php?ingred06=702804

Not assessed for safety in cosmetics by industry panel

Soybean Oil (Glycine soja)


1 Low Hazard, 83% data gap


http://www.cosmeticdatabase.com/ingredient.php?ingred06=702679

Not assessed for safety in cosmetics by industry panel

Hydrogenated Soybean Oil


0 Low Hazard, 99% data gap


http://www.cosmeticdatabase.com/ingredient.php?ingred06=702951
Lecithin

3-6 Moderate Hazard (depending on usage), 79% data gap


http://www.cosmeticdatabase.com/ingredient.php?ingred06=703513

CIR: Determined safe for use in cosmetics subject to concentration and use


FDA:  Designated safe for use in food

Soybean (Glycine soja) Lecithin

0 Low Hazard, 98% data gap


http://www.cosmeticdatabase.com/ingredient.php?ingred06=702675

Not assessed for safety in cosmetics by industry panel

Sodium lauryl sulfate



2 Low Hazard, 72% data gap


http://www.cosmeticdatabase.com/ingredient.php?ingred06=706110

CIR: Determined safe for use in cosmetics subject to concentration and use


FDA:  Designated safe for use in food

Triton X-100   [t-Oct-C6H4-(OCH2CH2)xOH, x= 9-10, CAS Number: 9002-93-1]
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