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Abstract

Talc, a versatile mineral found in many products, is a common ingredient found
in cosmetics. This metamorphic mineral is found in the fault lines along with the
minerals that make up asbestos. Given their close proximity, it is possible that the talc
used in cosmetic products can be contaminated with asbestos. This study tested six
cosmetic samples from various price points, which include the brand names Covergirl,
L.A. Colors, Wet n Wild, Kat Von D, Nars, and Urban Decay. An FEI Phenom Desktop
Scanning Electron Microscope was used to determine that three of the six talc-
containing products have the potential of being contaminated with asbestos. The
outcome of this study brings into question the purification methods as well as the

regulations regarding talc in cosmetics.
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Introduction
Although most people associate cosmetics with women, cosmetics are utilized by

all people. Everyday items such as dandruff shampoo, toothpaste, and sunscreen are
considered cosmetics. Cosmetics are defined in many different ways, however, many of
them contain a common theme. Lopez-Galindo et al. define a cosmetic product as a
substance intended to be placed in contact with the outside of the human body with the
purpose of cleansing, changing appearance or smell, in addition to protecting and
maintaining it.! The way that Milstein et al. defines cosmetics is similar to the definition
provided by Lopez-Galindo et al. Milstein et al. explains that cosmetics are employed to
enhance personal appeal, camouflage flaws, and alter or improve upon nature by
decorating the body. However, they are regarded as a standard of personal hygiene and
health rather than a frivolous item.2 These products are not only described as a change in
appearance or hygiene, they are also described by their marketing features. According to
Milstein et al., cosmetics are consumer products that are marketed worldwide, and their
purposes and functions are universal to people of all cultures.? Since cosmetic products
are marketed toward people universally, their use and regulation are significant to all

consumers of these products.

Cosmetics have been utilized from before antiquity to modern times. These
products were used to decorate the body during rituals of mating and hunting as depicted
in cave paintings that are over 30,000 years old.2 While the products used in these rituals
are not similar to the products that we see today, they still follow the definition of

cosmetics since it was applied to the skin to change its appearance. Ancient Egyptians



were known for their common use of eye and face paints as well as body oils and
ointments.2 One of the products that they used is called kohl. Kohl is a cosmetic product
traditionally worn around the eye as eye makeup. It is used by women, men, children and
babies in Asia, the Middle East, and most areas of Africa.? Kohl was used for a variety of
reasons in these regions. It was worn for tradition, beautification, and they thought that
kohl was medically beneficial for the eyes.? It was later found that the kohls used in these
areas could be a cause of lead poisoning. A study done by Parry and Eaton from the
University of Pittsburgh found that out of seventy-two samples of kohl purchased from
many different parts of the world, nine of them contained less than 0.6% lead by weight,
seven contained more than 50% lead by weight, and the rest ranged from 3.31 to 37.3%
lead by weight.3 The amount of lead found in these products is capable of causing major
harm to the human body. In Tudor England in the 1500s, many of the commoners would
use cosmetics to make themselves look more similar to the Queen of England. They did
this by applying a toxic lead paint called ceruse to mimic the Queen's pale complexion
and rouging their cheeks with red ochre.2 However, during the 1500s, it was unknown to
the general public that the use of lead had harmful repercussions. It has been discovered
that some of the additives in cosmetic products today can have toxic effects on the human
body. These additives include talc, which can contain asbestos if it has not been correctly
purified to cosmetic grade standards. The purpose of this research project was to
determine if cosmetic products such as powdered foundations, blushes, and eyeshadows

contain trace amounts of asbestos.



Background Information

Regulations
In America, the U.S. Food and Drug Administration (FDA) aids in the regulation of

cosmetics. The FDA is the organization responsible for the regulation and approval of
various products to keep the general public in good health. The Federal Food Drug and
Cosmetics Act (FD&C Act), enacted by Congress 1938, has been the guiding document for
the FDA as they determine how to regulate cosmetic products.? Under the FD&C Act,
producers of cosmetic products are not required to have the FDA review or approve their
products or the ingredients that go into them; nevertheless, the FDA monitors the
products on the market for potential safety concerns but only takes action against a
cosmetic if there is hard scientific evidence of safety concerns.*In 1973, the FDA proposed
a regulation of analysis on the permissible amount of asbestos allowed in cosmetic-grade
talcum powder. This proposal was not adopted because the method was too complicated
and lengthy.”

OSHA, or the Occupational Safety and Health Administration, is also a governing
body responsible for the regulation of talc powder exposure in the United States and has
instituted two regulations dealing with the permissible amount of asbestos found in high-
grade talc powder. The first regulation, created in 1986, defined amphibole minerals as
asbestos if they had a length to width ratio of 3:1 or greater.> Since most fragments that
are formed from these types of minerals have a ratio larger than 3:1, this regulation is not
effective. The second regulation is known as the Hazard Communication Regulation and
applies to every hazardous chemical that an individual can have contact with in the

workplace. This regulation requires the labeling of substances that contain more than 1%






the six cosmetic samples and the asbestos control, the SEM stubs were placed into the
sputter coater for 30 seconds to coat the samples with gold particles. After coating, the

samples were analyzed again using the procedure described above.

Sputter Coater Procedure:
Each of the prepared SEM stubs was placed into the sputter coater, and the lid was shut.

The vacuum pump was turned on to evacuate the air from the chamber (Figure 13). Once
the chamber pressure was stabilized using the leak knob, the sputter time was set to 30
seconds, and the start process button was pressed (Figure 14). After the coating process
was complete, the pressure in the chamber was released using the vent knob, and the

samples were removed and reanalyzed.

Figure 14: After the start
Figure 13: The sputter coater evacuating air process button is pressed,
from the sample chamber. purple plasma fills the sample
chamber to coat the samples
with gold nanoparticles.

Results
For this experiment, six cosmetic samples and one asbestos control were tested.

Three of the six cosmetic samples were drugstore brand names while the other three

were high end brand names. The samples used were Covergirl Smoothers 710 Translucent
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Figure 18: SEM image, using Topographic A sensor, of sputtered asbestos
control at a magnification of 16000X magnification and a scale of 6
microns. This image is of the object depicted in Figure 17.

Figure 19: SEM image, using Topographic B sensor, of sputtered asbestos
control at a magnification of 16000X magnification and a scale of 6
microns. This image is of the object depicted in Figure 17.

24



Figure 30: SEM image of non-sputtered Urban
Decay cosmetic sample. Image (a) depicts the
sample at 1480X magnification with a scale of 60
microns. Image (b) depicts the sample at 6450X
magnification with a scale of 10 microns. Images
(c), (d), and(e) depict the sample at 16800X
magnification with a scale of 4 microns using both
sensors, the Topographic A sensor, and the
Topographic B sensor respectively.
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(b)

Figure 31: SEM image of sputtered Urban Decay
cosmetic sample. Image (a) depicts the sample at
1420X magnification with a scale of 80 microns.
Image (b) depicts the sample at 6100X
magnification with a scale of 10 microns. Images
(c), (d), and(e) depict the sample at 16400X
magnification with a scale of 6 microns using both
sensors, the Topographic A sensor, and the
Topographic B sensor respectively.

36



Discussion
In Figures 20-31, (a) represents images taken at magnifications between 1400X

and 1480X, dependent on where the image was the best focused. Images labelled (b) are
taken at magnifications between 5800X and 8500X. These pictures had a larger range than
(a) based on the focus of the image as well as enlarging the point of interest in the center
of the image. The pictures labelled (c), (d), and (e) had a range of magnifications from
14200X and 20000X. The images with the lowest magnifications in this range were as large
as the point in question could become without leaving the screen. Images labelled (c)
were taken using both sensors available on the SEM, (d) images used only the
Topographic A sensor, and (e) images were taken with only the Topographic B sensor. By
using each of the sensors individually, a more accurate depiction of the object in question
can be obtained, allowing the observer to get a better idea of the object’s structure.

The even numbered figures were not sputtered, while the odd numbered figures
were. Sputtering is often done to make a non-metallic sample electrically conductive by
applying a thin layer of gold atoms to the surface of the sample.?” This process prevents
the phenomenon of charging, which occurs when the electrons used for scanning are
absorbed by the material instead of reflected back at the electron detector. This causes
saturation of the sensor making the display turn white with no image. In addition, the
layer of gold atoms allows for a more detailed image. After having minor complications
with charging, the samples were sputtered improving the overall image quality resolving

the charging issues.
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Since asbestos containing material was
used to create the asbestos control, the images
taken with the SEM were compared to images of
standards from the United States Geological

Survey to determine the types of asbestos present

in the control. Figures 15 and 16, appear to show

Figure 32: SEM image of a chrsotile asbestos at least two
standard).?

types of
asbestos. The fibers appear to be chrysotile (Figure
32), while the rod shaped objects could be either

anthophyllite (Figure 33) or Tremolite (Figure 34).

After reviewing the images taken with the

X X i Figure 33: SEM image of an anthophyllite
SEM, possible asbestiform minerals have been ;4010 2

found in three of the six cosmetic samples: Kat
Von D, L.A. Colors, and Wet n Wild. In Figure 23,
the Kat Von D sample, there is a fiber present that
could potentially be chrysotile asbestos. This was
the only fiber found in this sample. L.A. Colors

shows rod shaped objects in Figures 24 and 25.

Figure 34: SEM image of a tremolite asbestos
standard. 28

This sample had the most potential asbestos
minerals out of the six cosmetic samples tested.

Figures 28 and 29 show rod-like structures in the Wet n Wild sample and were the only
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potential fibers found in that sample. The samples of Covergirl, Nars, and Urban Decay
did not show fibers or rods that could potentially be asbestos fibers. They did, however,
contain perfect spheres in the makeup samples, in
Figures 20(b), 26, and 30. A review of the
ingredients list for each of the three products
shows the ingredient silica. Comparing the images

taken from the cosmetic samples to a SEM image

of silica (Figure 35), shows the unknown spheres
found in the cosmetic samples is indeed silica.

The one major complication that occurred during this experiment was that the
vacuum pump on the SEM as well as the computer began to malfunction prior to the
testing of the Urban Decay cosmetic sample. Repair of the vacuum pump and exchanging
of the computer altered the image quality and focus of this sample.

The results of this study show that the Kat Von D, L.A. Colors, and Wet n Wild
samples tested may contain asbestiform minerals. In order to confirm this result, these
samples should be examined using X-ray diffraction. Due to lack of funding for this project,
the ability to use this instrument was unattainable. Given additional time and money, this

would be how the experiment would be extended.

Conclusion
Despite the common misconception that cosmetics are only for women, they

have been used for centuries by men, women, and children alike. This is why it is

important to have enforced regulations in place to keep the general public safe. America
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is heading in the right direction by creating new legislation to help regulate talc-
containing cosmetics for children. The use of contaminated talc products over a long
period of time could be detrimental to many lives, as seen through the numerous
talcum powder lawsuits that have been filed. Even though talc is easily contaminated by
asbestos in the mining process, a more refined purification process could prevent the
use asbestos contaminated talc in cosmetic products. Overall, this study has indicated
that the talc present in cosmetic products might not be as pure as expected. To
determine the identity of the suspected asbestos contaminants, further testing of these

samples using X-ray diffraction is required.
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