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Hair Color

The first safe commercial haircolor was created in 1909 by
French chemist Eugene Schuller, using the chemical
paraphenylenediamine. Hair coloring is very popular
today, with over 75% of women coloring their hair and a
growing percentage of men following suit. How does
haircolor work? It's the result of a series of chemical
reactions between the molecules in hair, pigments, as well
as peroxide and ammonia, if present.

What is Hair?
Hair is mainly keratin, the same protein found in skin and fingernails. The natural color of hair
depends on the ratio and quantities of two other proteins, eumelanin and phaeomelanin.
Eumelanin is responsible for brown to black hair shades while phaeomelanin is responsible for
golden blond, ginger, and red colors. The absence of either type of melanin produces white/gray
hair.

Natural Colorants

People have been coloring their hair for thousands of years using plants and minerals. Some of
these natural agents contain pigments (e.g., henna, black walnut shells) and others contain
natural bleaching agents or cause reactions that change the color of hair (e.g., vinegar). Natural
pigments generally work by coating the hair shaft with color. Some natural colorants last
through several shampoos, but they aren't necessarily safer or more gentle than modern
formulations. It's difficult to get consistent results using natural colorants, plus some people
are allergic to the ingredients.

Temporary Hair Color

Temporary or semi-permanent haircolors may deposit acidic dyes onto the outside of the hair
shaft or may consist of small pigment molecules that can slip inside the hair shaft, using a
small amount of peroxide or none at all. In some cases, a collection of several colorant molecules
enter the hair to form a larger complex inside the hair shaft. Shampooing will eventually
dislodge temporary hair color. These products don't contain ammonia, meaning the hair shaft
isn't opened up during processing and the hair's natural color is retained once the product
washes out.

How Lightening Works

Bleach is used to lighten hair. The bleach reacts with the melanin in hair, removing the color in
an irreversible chemical reaction. The bleach oxidizes the melanin molecule. The melanin is
still present, but the oxidized molecule is colorless. However, bleached hair tends to have a pale
yellow tint. The yellow color is the natural color of keratin, the structural protein in hair. Also,
bleach reacts more readily with the dark eumelanin pigment than with the phaeomelanin, so
some gold or red residual color may remain after lightening. Hydrogen peroxide is one of the
most common lightening agents. The peroxide is used in an alkaline solution, which opens the
hair shaft to allow the peroxide to react with the melanin. ©



Permanent Hair Color

The outer layer of the hair shaft, its cuticle, must be opened before permanent color can be
deposited into the hair. Once the cuticle is open, the dye reacts with the inner portion of the
hair, the cortex, to deposit or remove the color. Most permanent hair colors use a two-step

process (usually occurring simultaneously) which first removes the original color of the hair
and then deposits a new color. It's essentially the same process as lightening, except a colorant

is then bonded within the hair shaft. Ammonia is the alkaline chemical that opens the cuticle
and allows the hair color to penetrate the cortex of the hair. It also acts as a catalyst when the

permanent hair color comes together with the peroxide. Peroxide is used as the developer or
oxidizing agent. The developer removes pre-existing color. Peroxide breaks chemical bonds in

hair, releasing sulfur, which accounts for the characteristic odor of haircolor. As the melanin is

decolorized, a new permanent color is bonded to the hair cortex. Various types of alcohols and
conditioners may also be present in hair color. The conditioners close the cuticle after coloring

to seal in and protect the new color.
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Questions are posted on the notice board of Science Promotion Team near the Staff Common
Room. Students can find the five questions and get the answer sheets on our board. After

filling in your answers, put it into the box provided. Students who can get all the answers
corvect will he awarded a amall oift

Lunch Time Video Shows:12:20 p.m. @ Chem. Lab. (Room 512)
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Can Your Hair Turn White from Fright or Turn Gray
Overnight?

You've heard tales of extreme fright or stress turning a person's hair suddenly gray or white
overnight, but can it really happen? History records that the hair of some condemned prisoners
[e.g., Thomas More (1535) and Marie Antoinette (1793)] turned white overnight before their
executions. However, I am unaware of any modern reports of this happening. It's documented
your apparent natural haircolor can change over the course of several weeks/months from
conditions that affect your hormones (such as pregnancy) or from taking certain medications
(ike chemotherapy), but can you go gray overnight? Let's look at the chemistry of hair to
answer the question.

Hair is a protein that gets its natural color from the presence of
a pigment called melanin. Anyone who has bleached their hair
can tell you it's chemically possible to render the melanin
colorless. Therefore if your sudden fright has something to do
with exposure to ionizing radiation or bleach, I can see white
hair being a possible outcome, though less likely than baldness
or death. Seriously, unless you are playing with toxic radiation
or chemicals, you can't instantly change your hair color.

Can fear or stress or any extraordinary emotion change the color of your hair? Yes, but not
instantly. Your psychological state has a significant impact on the hormones that can effect the
amount of melanin deposited in each strand of hair, but the effect of emotion takes a long time
to see. The hair you see on your head emerged from its follicle a long time ago. So, graying or
any other color change is a gradual process, occurring over the course of several weeks, months,
or years.

Your emotions can't instantly change the color of your hair, but it is possible you could turn
gray overnight. How? A medical condition termed "diffuse alopecia areata" can result in sudden
hair loss. The biochemistry of alopecia isn't well understood, but in people who have a mix of
dark and gray or white hair, the uncolored hair is less likely to fall out. The result? A person
can appear to go gray overnight. Although I didn't find any references on this, the implication
to me is your hair thins or you become bald if you don't have any gray hair, which for some
reason is less resistant to the effect. Sudden hair loss can be caused by certain drugs, medical
conditions, or by sudden stress. It tends to occur over the course of several days/weeks, but the
result is still dramatic. ©

Why Does the Pool Turn Blonde Hair Green?

It isn't the chlorine that turns blonde hair green. Oxidized metals
in the water bind to the protein in the hair shaft and deposit their
color. The metal that produces the green tint is copper, which is
most commonly found in algicides, though it naturally occurs in
some water. The bleach that is added to a pool may be responsible
for oxidizing the metal, but it's not the cause of the color.

If your hair turns green, you can remove the discoloration by
| using a shampoo that chelates the metal. To some extent, you can
& prevent copper from binding to the hair by sealing the hair cuticle

"": e ' | with a conditioner before swimming. Rinsing your hair
| immediately after leaving the pool will help protect it, too. ©
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