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WAKE UP & MAKE UP

BREAK OUT THE UGLY SIDE 
OF BEAUTY
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Cosmetics are excellent example of how discoveries in chemistry are part of 
our daily lives. It is comprised of all substances, preparations, treatments and 

operations used to improve the appearance of a person 1. They include:

Chemistry of skin 
Much of the chemistry of cosmetics focus on the nature of the 

skin and hair. The skin encloses the body and prevents some 
internal materials from escaping while allowing others to 
pass through. At the same time, it keeps most external ma-
terials out. It controls the penetration of sunlight and al-

lows enough Vitamin D needed in bone for-
mation. Some of the parts of the skin are the 
epidermis and dermis. The epidermis contains 
the pigment- producing cells that determine 
the shade of the color of the skin while the 
dermis contains the working components 
of the skin (sensory nerves, blood vessels, 
sweat glands and hair follicles). These 
glands excrete an oily material called se-
bum, which passes through the pores. 
These excretions make the skin and hair oily. 
Sebum is a mixture of fats, waxes and 5% 
fatty acids.  The said components make se-

bum slightly acidic and causes inflammations 
called pimples. Normally, washing with soap and 

water should neutralize the acid and remove sebum 
from the skin 1.

Chemical Base of Cosmetics
 Our everyday experience tells us that, although skin and hair 

can be kept clean with soap and water, this treatment alone may 
not be enough to prevent them from becoming too dry, too oily or 

otherwise unhealthy. The use of cosmetics is not a recent phenom-
enon. In ancient Greece, 3000 B.C, to make women’s face paler, they 

use powdered lead carbonate. Moreover, Egyptian Queen Cleopatra 
bathed in milk to keep her skin soft and beautiful. It is proven that lactic 

acid (one of the components of milk)  acts on deeper layers of the epider-
mis and promotes skin renewal and removal of dead cells2.

What do cosmetics contain?
 There are thousands of different cosmetic products on the market, all 

with varying combinations of ingredients. A typical product contains anything 
form 15-50 ingredients. Given that an average woman uses between 9-15 per-

sonal care products per day, researchers have estimated that, when combined 
with the addition of perfumes, women uses around 515 individual chemicals on 
their skin each they through cosmetic use3.
 But what exactly are they putting on their skin? What do those long 
names on the back of the container mean and what do they do? The com-
position of any common cosmetic can become a chemistry class. It contains, 
water, emulsifiers, preservatives, emollient, dyes and fragrances, combined 
in different ratios, for different purposes.

Chemistry
inCosmetics

1.  Skin care products such as face and hand creams and lotions, 
soaps, certain detergents, other bath products, depilatories, 
shaving formulations, and suntanning preparations.
2  Hair care products such as shampoos, lotions, oils, fixatives, 
waving agents, bleaches, dyes and dye removers.
3  .Oral care products
4.  Makeups for face, eyes and nails
5.  Perfumes, cologne and deodorants
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Water
 If your product is placed in a bottle, for sure, the first ingredient 
that can be seen is water. It is the basic component of every type of cos-
metic product, including creams, lotions, makeup, deodorants, shampoos 
and conditioners.  It forms emulsions for consistency and dissolve other 
ingredients. The water used in formulation in cosmetics is not just a regular 
tap water but it uses ultra-pure water which is free from microbes, toxins 
and other pollutants 4.
Emulsifiers
 Emulsifiers helps to keep oil and water from separating. Given 
that oil and water normally don’t mix no matter how you blend, stir or 
shake it, emulsifiers changes the surface tension between water and oil 
and makes a homogenous and well mixed product with an even texture. 
Some of the examples of emulsifiers used in cosmetics are polysorbates, 
laureth-4 and potassium cetyl sulfate4.
Preservatives
 To extend shelf life and prevent growth of microorganisms like 
bacteria and fungi, preservatives are added. These microorganisms can 
spoil the product and possibly harm the user. Some of the preservatives 
that are used are parabens, benzyl alcohol, salicylic acid, formaldehyde and 
tetrasodium EDTA4.
Emollient
 Emollient are used in a wide range of lipsticks and lotions. They 
make the skin soft by preventing water loss. Examples are olive oil, coconut 
oil, mineral oil, beeswax, lanolin, petroleum jelly, glycerine, diglycol laurate, 
butyl stearate and zinc oxide.
Pigments
 One of the purpose of many cosmetics is to produce those ruby 
lips, smoky eyes and rosy cheeks. There is a wide range of substances that 
are used to have the rainbow of colors you see in a makeup stand. Mineral 
ingredients come from iron oxide, mica flakes, coal tar, manganese and 
chromium oxide. Meanwhile, natural colors are from plants like beet pow-
der or from animals from cochineal insect. It is often used in red lipsticks 
and referred as carmine.
Glimmer and Shine
 Some of the most common chemicals that causes shimmering 
effects are mica and bismuth oxychloride. Cosmetic mica typically comes 
from muscovite (KAl2(AlSi3O10)(FOH)2) also known as white mica. There 
are crushed into fine powders and naturally forms flaky sheets. The shim-
mering effect common in many cosmetics is due to the tiny particles in the 
powder refracts light.  Mica coated with titanium oxide produces a whitish 
look when looked at straight on but produces a range of iridescent colors 
when viewed from a different angle. On the other hand, bismuth oxychlo-
ride (BiClO) creates a silver gray pearly effect. 
   Fragrances
 The smell is one of the major factors in a consumer’s decision in 
buying a cosmetic product. Even though the cosmetic is effective, no one 
will want to use it if it smells. Manufacturers do not give the individual 
ingredients because fragrance is considered to be a trade secret. 
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 In this era where beauty defines as on how great you look on your 
Facebook post or Instagram pictures, expectation voices that you must 
give your best shot. Although cosmetics is not a modern innovation, many 
beauty products arise to satisfy the demand for instant beauty all over the 
years. However, it comes along with price. Did you know that your beauty 
daily routine might be hurting the environment – and your health? From 
your facial cleanser to your lipstick, these products are contained with 
harmful ingredients that can cause killing of animals, pollution, and influ-
ence your health.

What do cosmetics contain?
 There are thousands of combination of in-
gredients found in different cosmetic products on 
the market. Approximately 12,500 exclusive ingredi-
ents in the United States are approved for use in the 
manufacture of cosmetic products [1]. Even though 
different formulas are used in each product, most 
cosmetics have combination of two or more main 
ingredients: water, thickener, preservative, emulsifi-
er, fragrance and pH stabilizers. But what exactly are 
we putting on our skin? Are those really safe?

Are cosmetics dangerous?
 Along with the blooming popularity of 
cosmetics usage, different controversies also arise. 
Many reports claim that these beauty products con-
tain toxic substances such as lead, parabens, and 
phthalates that may harm the public. 

What are Parabens?
 Parabens are preservative ingredients that protects food, thera-
peutic and cosmetic products against from bacterial, fungal, and yeast 
growth. They are derived from para-hydroxybenzoic acid (PHBA), which 
occurs naturally in many fruits and vegetables [1]. They have been used 
in products for nearly 100 years. The use of parabens became question-
able when a research study of Dr. Philippa Darbre of the University of 
Reading in England on 2004 reported that there are 18 out of 20 breast 
cancer tissue samples contained parabens [1]. Estrogen is the responsi-
ble for enhancement of tumor growth, in which parabens can mimic the 
action of estrogen [2]. However, no direct evidence proved that they had 
caused cancer or even contribution for its growth. 
 The question is, are parabens safe? YES. Several global research-
es explained that parabens used in cosmetics are identical to those in 
nature. Parabens are quickly converted to natural PHBA and then elimi-
nates them from our body.[2]. Despite lots of public release and claims 
on the safety of parabens usage, many still opted not to buy products 
containing parabens.  Due to the consumer demand, some companies 
manufacture paraben free products that concerned consumer can pur-
chase. 

The 
Ugly 
Side 
of 
Beauty
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Aluminum for?
 The use of aluminum in antiperspirants and deodor-
ants are also linked on the issue on risk of cancer and Alzhei-
mer’s disease. Aluminum functions as active ingredient that 
blocks the sweat ducts to reduce sweating. Because of this, 
some arguments say that this prevents our body to release 
toxins, which results to the build-up on the lymph glands. 
However, breast cancer tumor starts on the breast and not 
on the lymph nodes itself [1]. Likewise, no studies shown the 
relationship between usage of deodorants and Alzheimer’s 
disease. According to both the Alzheimer’s Society (US) and 
Alzheimer’s Australia, no relationship involved between Alz-
heimer’s disease and absorption of aluminum in our body[3]. 
In fact, studies show a negligible potential for Aluminum salts 
to penetrate the skin. Small amount absorbed from cosmetics 
products is much lesser compared from the amounts we had 
in our daily food intake [3]. 

Triclosan what?
 Triclosan is an antibacterial used as an active ingre-
dient for deodorant, soap, toothpaste, cosmetics and gener-
al household cleaning products. It fights gram-negative and 
odor-causing gram-positive bacteria [4]. However, scientists at 
the University of California found that prolonged exposure to 
triclosan causes liver fibrosis and cancer in laboratory mice. 
Other studies have suggested triclosan can disrupt hormones, 
impair muscle contraction and reduce bacterial resistance [1].  
In Australia, regulation on the maximum concentration of tri-
closan (0.3%) was imposed in their cosmetic products.
Phthalates
 Phthalates are industrial plasticizers used as mois-
turizer and soften skin, and to impart flexibility to nail polish 
after it dries [1]. This dangerous toxin can pose a threat to 
the nervous system, even by simply inhaling the fumes. The 
long term effects include impaired fetal development and de-
formed male reproductive organs [5].

Environmental Damage of Cosmetics
 Microbeads, which are usually 5μm to 1mm in size, are 
made from synthetic polymers such as polyethylene and poly-
styrene[7]. These are often ingredient in toothpaste products, 
and body and facial washes. Have you ever used exfoliating face 
wash containing microbeads? When you rinse your face, these 
tiny plastics are washed down the drain. These tiny particles can-
not be captured by conventional wastewater treatment plants 
and most of them end up in rivers and oceans, causing plastic 
particle water pollution [6]. These microbeads can stay in the en-
vironment up to 50 years, long enough to cause water pollution 
and threat to marine bio-
diversity.  Aside from mi-
crobeads, chemical ingre-
dients used in cosmetics do 
not break down easily. They 
accumulate and accumu-
late in our ecosystem, lead-
ing to the poisoning of our 
Mother Earth.  One exam-
ple of these is P-phenylene-
diamine, a chemical derived from coal tar [7]. It is often found in 
lipsticks and hair dyes, which can kill animal planktons and other 
aquatic species. Dioxane, usually found in creamy products like 
shampoos and bubble bath, is a carcinogenic chemical that con-
taminates other ingredients[7]. BHA (butylated hydroxyanisole) 
and BHT (butylated hydroxytoluene), found in moisturizers and 
lipsticks, causes mutations in amphibians. Dibutyl phthalate 
(DBP), a plasticizer used in nail polish and PVC pipe, can alter 
behavior and reproductive cycle of fishes, and when in large 
amounts, can decimate an entire ecosystem [7].
 Also, packaging from cosmetics are one of the concerns 
of environmentalists. They added up to the huge buildup of 
plastic bottles in our landfills. These are not equipped to be de-
graded by the chemicals they contain, taking them for a hundred 
years to break down.

Conclusion
 Until now, many scientists conduct researches to assess 
the safety of these chemicals regarding their usage in cosmetic 
products. It is the decision of the consumers whether they will 
buy and use products containing such ingredients or not. Pre-
vention from not reliable products must be done and purchase 
only on reputable cosmetic brands. Cosmetics may use to en-
hance our beauty but always remember that a genuine beauty 
comes from a pure heart.
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Are you there, God? It’s me… and I want you to get rid of my acne, stat!

 It’s true: acne’s a drag. And we’ve all been down that road of trying every facial wash, every home remedy, and every 
trick in the book available just to get rid of those nasty red spots. But sometimes, there’s just no cutting it, and the spots remain. 
You think to yourself, what have I done to deserve this? Well, the truth is, probably nothing.
 Acne is cause by Propionibacterium acnes bacteria, and it isn’t just the pimples that are considered acne, oh no. Acne 
is medically defined as everything from blackheads to full-on breakouts. Considered as the number one skin disease all over 
the world, it is relentless and does not choose its victims. So, whether you’re young, old, light-skinned, or dark-skinned, we all 
have the same chances of being infected with acne. Sure, there are “true myths” that say acne is caused by a lot of things like 
chocolate, peanuts, or soda, but what contributes the most are genes and hormones. Yes, your parents are to blame about you 
worrying about that red dot that appeared on your forehead just two days before prom.
 The thing about acne is that it doesn’t give up. Doctors say that it is “incurable”, but they also believe that it is “control-
lable”. With the right mix of medication and routine, you can have skin as clear as if you’ve never had acne before. And one of 
the best things that can help you with that is a chemical that sounds like it can burn your face off: benzoyl peroxide.

And so?...
 Of course, not everyone is convinced of the benefits of benzoyl peroxide. 
Most patients start to observe their skin to flake or become inflamed, causing them to 
stop with medication. Benzoyl peroxide also causes fabric bleaching, which is usually a 
warning in most facial washes containing it.
 One study has shown that teenagers have poor skills when it comes to fol-
lowing a strict acne medication regimen, and this limits the effect of the treatment. Over 
the six-week trial period, only 45% of the subjects initially enrolled in the study contin-
ued to apply medication by Day 43. Sure, benzoyl peroxide is not expected to clear acne 
in a snap, but what method does? The road to clear skin is a long and winding road, 
but a little perseverance can go a long way. As Dorothy from the Wizard of Oz was told, 
“just follow the Yellow Brick Road”.
 It is important that people who are new to trying out benzoyl peroxide acne 
medication are informed of these setbacks and how to minimize them with proper use 
to ensure that they get the maximum benefit from it. Because, let’s be honest, acne 
medication isn’t cheap.

Beat That Acne for Good
 In the road to acne survival, only the strongest survive. Acne may seem like 
such a trivial, insignificant disease – but it can majorly affect the quality of one’s life and 
self-esteem. Doctors believe that the key to success will be staying committed. Your 
chronic acne didn’t pop up all over your face in one night, so you can’t expect to get rid 
of it at once. Be patient – clear skin will come. What is important is that you make the 
decision to do something about it for yourself. Make up your mind to do what it takes 
to clear your skin of acne and stick to that decision! Once you go the skincare route, you 
never turn back.

The Power of Benzoyl Peroxide
 Of course, it won’t really burn your face off. 
Found in most facial cleansers and lotions, benzoyl 
peroxide is one of the most popular ingredients used 
in acne medication. It targets the P. acnes bacteria 
like no other medicine. A technical – but crucial! – 
characteristic of benzoyl peroxide is that it is anti-
microbial, not antibiotic. This means bacteria cannot 
develop a resistance to benzoyl peroxide’s killing 
action. If the medication works for you now, it will 
work for you tomorrow.
 The antimicrobial property of benzoyl perox-
ide is believed to be caused by its ability to release 
free radical oxygen once in the skin. As it penetrates 
the outermost layer of the epidermis, it is rapidly de-
graded to form benzoic acid. Before it is degraded, 
benzoyl peroxide is a powerful generator of radicals 
that oxidize proteins in the cell membrane of bacte-
ria, which causes its killing action.
 Several researchers have emphasized on 
this property of benzoyl peroxide like Bojar et al who 
showed that application of just 5% benzoyl peroxide 
gel significantly reduced the number of P. acnes re-
covered from both the skin surface and follicles after 
only 48 hours.
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