Curriculum Project – Cosmetics Module



Ancient Egyptian Cosmetics

by

Sandy Stai

Overview

This module is designed for an introductory high school chemistry class.  The goal is to help students experience chemistry within a specific historical context.  The setting for this module is Ancient Egypt.  The subject is cosmetics.  Students will be situated in small investigative groups.  With some guidance they will be asked to develop a useable form of makeup from a powdered mineral or an inorganic pigment along with other readily available materials.  Students will have the opportunity to: 1) develop their own plan of experimentation rather than follow a predetermined procedure; and 2) experience the trial and error aspect of science.  It is hoped that the students will develop an appreciation for some of the many factors that can play a role in the development of science, specifically in this case – religious, practical, medicinal, and technological factors.

Day I

Lecture – Life in Ancient Egypt (20 min.)


(See overheads (OH) – Appendix A)


“We’re going to travel back in time to Ancient Egypt (3100 B.C.E. – 30 B.C.E.) to explore how the Egyptians made and used cosmetics.”  (OH-0)


Location/Topography (OH-1)



Crossroads of African and Asian continents



Nile River – flooded every year, made life possible



Floodplain – settlements, farming



Low desert – hunting, cemeteries



High desert – stone and mineral resources



Climate – hot and dry



Family Life (OH-2)



Girls commonly married ~13; boys a few years older



Many young women died by age 21; average life span – 35



Husbands – wage earners; wives – household & children



Family and children highly valued


Religion/Afterlife



Attributed everything in nature to gods and goddesses



Believed in afterlife if they lived a decent life on earth



Important to take their things with them and maintain their identity (mummification, name on tomb)



Many personal care items found in tombs (OH-3)



Tomb paintings – visual clues about makeup worn


Personal Care



Cleanliness and appearance very important – sacred




Important for everyone - both genders, all social classes



Very holistic – beauty, magic, and medicine all went together



Used oils and creams to moisturize skin – dry climate



Perfumes – body, clothing, medical, religious use



Many shaved their heads (lice was a problem) and wore wigs



Unguent cones – worn on head usu. during a party; slowly melted over wig and face – to cool person and provide nice scent (OH-4)



Egyptian concerns evident due to existing products: hair removal and hair growth, wrinkles, body odor, bad breath, weight gain - sound familiar?


Cosmetics



Eye make-up most important – worn by everyone (men & women; all ages) 




(OH-5, OH-6)



Different colors used: green, black, blue



Thought to have many uses besides appearance:




Reduce glare from sun, prevent eye infections, improve vision, deter flies




Black – protect against evil eye; green – fertility



Most common – black made from galena (PbS) (OH-7)




(Lead very toxic so we won’t be using in this class)



Black eyepaint, known as kohl, still used in Middle East – contains soot



Rouge for cheeks – red (OH-8)



Lipstick – red (OH-9, OH-10)

Assign Groups/Explain Project (10 min.)


“You will be working in small groups to develop a useable form of makeup from an assigned starting material – a naturally occurring mineral or pigment.  You will have some natural and readily available (to the Egyptians) materials to combine with your mineral or pigment to develop the end product.  At the end of your lab work, each group will demonstrate its best makeup to the class on a manikin head.”


Divide class into eight groups – two for each material:


(Show overheads or actual sample of the materials below in their natural state.)



Malachite – a green copper-based mineral found on surface of copper ore deposits in Egyptian desert; used to make green eyepaint



Azurite – a blue copper-based mineral often found with malachite; apparently not used by Egyptians, but there are Egyptian images that have blue eyepaint



Stibnite – an antimony-based mineral that later replaced galena in black eyepaint



Iron Oxide – better known as rust, is pigment in red ocher, a red clay readily available in Egyptian desert; thought to be used in rouge and lipstick

Small Group Work and Planning (20 min.)


Distribute handout and corresponding MSDS to each student (see Appendix B).  Allow students to work in small groups on page 1 of handout.  Time permitting allow them to read ahead and start planning their lab activities.  Their homework will be to read through all the information in the handout in preparation for the group planning and lab work of Day 2.

Day 2

Small Group Planning ((15 min.)

Suggest students keep their plans simple.  Also, give students an example of how much material to use for each trial (this will depend in part on the cost and availability of the materials).  However, in general, they should only need to use a small amount for each sample.

Lab Time (35 min.)


Students have the remainder of the class time to do preliminary research.  Encourage students to reevaluate their plan and make adjustments if necessary after today’s findings.


Reminders:



Work safely



Write down what you’re doing



Watch the time



Reevaluate and change plan as needed (be flexible)

Day 3

Lab Time (50 min.)


Students have a full period in the lab to come up with their best possible product.

Day 4

Lab Time (15 min.)

If needed (some products may have deteriorated since the previous day), allow students to make up a sample of their best product.

Demonstration Time (35 min.)


Have two groups at a time demonstrate their product on one of two manikin heads.  For example, have the two malachite groups apply their eye makeup.  Have the rest of the class vote on which group came up with the most useable product.  Then proceed with the other three groups.

  Assignment


Direct students to complete the questions at the end of the handout.  Set a due date of two or three days from today to turn the handout in for grading.  Advise students that, for the most part, they will be graded not on whether their answers are “right or wrong” but on how much thought and acquired insight they put into the answers.  They should give specific examples from their work.

Day 5

Follow-up (10 min.)


Ask students if they have any questions on the project just completed or on the handout questions.


When returning the handouts at a later date, discuss the questions with the class.

Appendix A

Overheads
OH-0:
www.beautyworlds.com/egyptphotos.htm
OH-1:
www.egypt-tehuti.org/articles/map-egypt.html
OH-7:
www.smith.edu/hsc/museum/ancient_inventions/eyeliner2.html
All other overheads from Sacred Luxuries: Fragrance, Aromatherapy & Cosmetics in Ancient Egypt.
Name  _________________________
Malachite

Goal:
Use this mineral (in powder form) to develop an eye makeup that can be applied to a manikin (not to anyone’s skin) as the Ancient Egyptians wore it.

Use the MSDS for this material to answer the following questions:

1.
What is the chemical formula for malachite?   Cu2(OH)2CO3
2.
What other names does malachite have?   Cupric Carbonate, Copper (II) Carbonate
3. Is malachite, in powder form, hazardous to the human body?

(Describe all ingestion, inhalation, and skin hazards.)


It is slightly toxic by ingestion and inhalation.  It is an irritant to the skin, eyes, and mucous membranes.

4. What personal protective equipment should you wear when handling this material?

Goggles, gloves, and apron.

5. Should you use this material in a ventilation hood?   Yes
6.
Is malachite flammable (easily set on fire)?   No
7. Discuss the solubility of malachite.

Malachite is insoluble in water and soluble in acids.

8. Are there any materials that should not come in contact with malachite?

Acids and oxidizing agents.

9. What, if any, adverse health effects might the Egyptians have experienced when using this material as eye makeup?

The makeup may have been irritating to their eyes and skin.  Users may have experienced some slight toxic effects if they ingested or inhaled any of it.

Experimental Plan:  Using what you know about the physical properties of malachite and your own intuition and creativity, decide, as a group, your plan to develop a green eye makeup.  Remember this makeup was applied along the eyelashes and over the eyebrows.  Think of consistency, texture, spreadability, staying power, desired color, etc.

The following additional materials will be available to you:


Water


Vegetable oil


Vegetable shortening (fat/lard)


Beeswax


Honey


Maple syrup (tree resin)

Equipment that will be available for your use includes:


Mortar and pestle


Balance


Graduated cylinder & measuring spoons


Several small glass beakers


Glass stirring rod


Pieces of cardboard (to test your “products”)


Small glass jars to store product

Your plan should include points at which you will stop and evaluate your progress to decide whether or not you need to make changes in your plan.

Along the way you can test your “products” using a glass stirring rod (as the applicator) and the pieces of cardboard (as the skin).  At the conclusion of the lab, each group will: 1) take a turn demonstrating its best product on a manikin in front of the class; and 2) describe how its product was made.

Lab Notes:  It will be important for at least one group member to document exactly what is being done at each step.  If you come up with something that you think works well, you will want to be able to recreate it!  For example, write down how long you grind the powder (if you do so), how long and with what you stir the ingredients, how much of each ingredient is added when, etc.  It is suggested that you divide up the various tasks needed to work efficiently in the lab.

Your experimental plan and lab notes can be written by one member of the group, but each member of the group will need a copy to attach to his/her handout when it is turned in.

Lab Time:  You will have one and a half class periods to work in the lab.  Watch the time and allow for clean-up.  You will have a short time (( 15 min.) at the start of the third day to prepare a sample of your best product, if needed, to demonstrate to the class.

Disposal:  Dispose of any materials containing malachite in container marked “Metals.”

Safety Guidelines!

Wear goggles, gloves, and apron at all times.

Use hood when grinding any powders.

Do not heat anything in this lab.  

Some of the materials are toxic when heated.

Wash your hands when finished with the lab.

Grading:  (100 points total)


MSDS Questions (10 points)


Experimental Plan (20 points)


Lab Notes/Work (30 points)


Demonstration to Class (10 points)


Follow-up Questions (30 points)

Follow-up Questions

Briefly describe the “recipe” you derived for your best product.

What in your experimental plan worked well and what did not work so well?  (This question refers to your “approach” to experimenting – not how each sample turned out.)

Was developing this product more or less difficult than you thought it would be or about what you expected?  Explain.

Do you think the Ancient Egyptians who developed eye makeup should be considered chemists?  Why or why not?

Provide a possible “chemical” explanation for why malachite appears green.

To be considered a chemist, must a person know why something works the way it does?  Why or why not?

Name all the factors you can think of that went into the development of cosmetics by the Ancient Egyptians.

Name all the factors you can think of that go into the development of cosmetics by people in our country today.

Do you think any of the materials you used are ingredients in cosmetics today?  Why or why not?

Water – of course!

Honey – coloring, flavoring, emollient.

Beeswax – many cosmetics including eye shadow, lipstick, mascara, and rouge.

Vegetable oils – many cosmetics including face powders and lipsticks.

Lard – various cosmetic creams.

Malachite – not cosmetics (skin irritant); used as a pigment.


(However, copper itself, which is nontoxic, is used as a coloring agent in cosmetics.)

Azurite – same as for malachite.

Stibnite – no known use in cosmetics today (skin irritant).

Iron Oxide – widely used as coloring agent in cosmetics including face powders and creams and eye shadow.

Source:  A Consumer’s Dictionary of Cosmetic Ingredients, Ruth Winter, 1999.

Name  _________________________
Azurite

Goal:
Use this mineral (in powder form) to develop an eye makeup that can be applied to a manikin (not to anyone’s skin) as the Ancient Egyptians wore it.

Use the MSDS for this material to answer the following questions:

1.
What is the chemical formula for azurite?   Cu3(OH)2(CO3)2
2.
What other names does azurite have?   Copper (II) Carbonate
3. Is azurite, in powder form, hazardous to the human body?

(Describe all ingestion, inhalation, and skin hazards.)


It is slightly toxic by ingestion and inhalation.  It is an irritant to the skin, eyes, and mucous membranes.

4. What personal protective equipment should you wear when handling this material?

Goggles, gloves, and apron.

5. Should you use this material in a ventilation hood?   Yes
6.
Is azurite flammable (easily set on fire)?   No
7.
Discuss the solubility of azurite.

Azurite is insoluble in water and soluble in acids.

8. Are there any materials that should not come in contact with azurite?

Acids and oxidizing agents.

9. What, if any, adverse health effects might the Egyptians have experienced when using this material as eye makeup?

The makeup may have been irritating to their eyes and skin.  Users may have experienced some slight toxic effects if they ingested or inhaled any of it.

Name  _________________________
Stibnite

Goal:
Use this mineral (in powder form) to develop an eye makeup that can be applied to a manikin (not to anyone’s skin) as the Ancient Egyptians wore it.

Use the MSDS for this material to answer the following questions:

1.
What is the chemical formula for stibnite?   Sb2S3
2.
What other names does stibnite have?   Antimony Sulfide
3. Is stibnite, in powder form, hazardous to the human body?

(Describe all ingestion, inhalation, and skin hazards.)


It is an eye, skin, and respiratory irritant.

4. What personal protective equipment should you wear when handling this material?

Goggles, gloves, and apron.

5. Should you use this material in a ventilation hood?   Yes
6.
Is stibnite flammable (easily set on fire)?   No
7. Discuss the solubility of stibnite.

Stibnite is practically insoluble in water.

8. Are there any materials that should not come in contact with stibnite?

Moist air and water.

9. What, if any, adverse health effects might the Egyptians have experienced when using this material as eye makeup?

The makeup may have been irritating to their eyes and skin..

Name  _________________________
Iron Oxide

Goal:
Use this pigment (in powder form) to develop a rouge that can be applied to a manikin (not to anyone’s skin) as the Ancient Egyptians wore it.

Use the MSDS for this material to answer the following questions:

1.
What is the chemical formula for iron oxide?   Fe2O3
2.
What other names does iron oxide have?   Ferric Oxide
3. Is iron oxide, in powder form, hazardous to the human body?

(Describe all ingestion, inhalation, and skin hazards.)


It can be toxic if large amounts are ingested or inhaled.  It may cause irritation to the skin, eyes, and respiratory system.

4. What personal protective equipment should you wear when handling this material?

Goggles, gloves, and apron.

5. Should you use this material in a ventilation hood?   Yes
6. Is iron oxide flammable (easily set on fire)?   No
7. Discuss the solubility of iron oxide.   

Iron oxide is insoluble in water.

8. Are there any materials that should not come in contact with iron oxide?

Strong acids.  Also, it should not be heated.

9. What, if any, adverse health effects might the Egyptians have experienced when using this material as rouge?

The rouge may have been irritating to their eyes and skin.  Users may have experienced some slight toxic effects if they ingested or inhaled any of it.
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