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ABSTRACT
A PROTOCOL FOR THE ANALYSIS OF NAIL POLISH
By

Lisa Ann Romero

Nail polish has been largely ignored in the forensic science literature, and
this research opens the door to further investigation into the uses of a proposed
scheme of analysis.

In this research, a three-part protocol for the analysis of nail polish is
proposed. Fourier transform infrared spectroscopy is used for the comparison of
chemical compositions. Microspectrophotometry is used to compare their
specific color. Lastly, traditional light microscopy is used to further distinguish
them. By combining these three techniques, almost all nail polishes studied
were distinguishable from each other.

Five blind samples were analyzed and compared to the nail polishes that
were analyzed in this project. The conclusions drawn about the blind samples

were all correct, demonstrating the usefulness of this protocol.
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INTRODUCTION

In the age of DNA analysis, the focus of research seems to have been
drawn to forensic biology. Although most trace evidence cannot be used to
identify a specific source of the questioned material, the accumulation of
supporting circumstantial evidence can be very persuasive in the courtroom.

Nail polish has been largely overlooked in research, and possibly at the
crime scene as well. Although nail polish manufacturers are constantly trying to
make their product more durable and chip-resistant, it still becomes damaged
even in normal day-to-day activities such as washing dishes and typing on a
keyboard. If a woman wearing nail polish is attacked and she fights back by
hitting and scratching her attacker, it is possible that her nail polish would flake
off and embed in or stick to her attacker’s clothing. Consider also the possibility
that a victim tied up on the floor of the backseat or in the trunk of her kidnapper’s
car may leave nail polish evidence as she desperately tries to untie her hands
behind her. The traces of nail polish that break off may be the only pieces of
evidence that link her to the defendant’s car. Nail polish can also be found as
evidence in the form of a smear on a hard surface such as a wall or door, placed
there by a flailing arm of a woman attempting to escape.

Classification

In order to establish a protocol of analysis for a forensic material, it is

helpful to classify it as a particular type of substance. According to the following

definitions from the Forensic Science Handbook (Saferstein, 2002), nail polish



could potentially be placed into three closely-related categories: paints, coatings
and lacquers. A paint is defined as “a suspension of a pigment in an oil vehicle”
or more broadly as “any surface coating designed for protection of a surface or
for decoration, or both.”. Nail polish would satisfy this definition, as it is a
decorative type of surface coating. Secondly, a coating is defined as, a “surface
covering intended to provide protection, corrosion resistance or an aesthetically
attractive appearance or to perform some specialized purpose.”. The use of nail
polish to improve the appearance of one’s nails could classify this material as a
coating. Thirdly, lacquers are defined as “fast-drying coatings, clear or
pigmented, that dry by evaporation of the solvent rather than by oxidation or
polymerization.”. Solvent evaporation is the predominant means by which nail
polish dries. In conclusion, nail polish could fall into either of these three

categories, but generally falls under the heading of a type of paint.

Review of Literature

The only journal article found to report research on nail polishes actually
focused more on automotive paint than nail polish. In this research, Garold L.
Gresham et al. analyzed thirty-nine automobile paints and only five nail polishes,
each of which was a different brand, using secondary ion mass spectrometry
(SIMS) to compare the chemical compositions. Their results indicated that the
five brands were distinguishable, but nothing further was concluded regarding
nail polishes. Gresham discusses how they determined the effects of SIMS on

the chemical properties by altemating reflectance FTIR and SIMS to check for



any change in the FTIR spectra after the sample was analyzed by SIMS. It was
concluded that there was some modification of the surface of the nail polish by
SIMS analysis, but it was not significant. (Gresham, 2000) Their use of FTIR to
evaluate the affect of SIMS indicates that the researchers had confidence in the
analysis of nail polish by FTIR, which was not questioned or tested further in this
research.

Perhaps there have been few journal articles published on nail polish
because some may consider it to be similar enough to paint, which has been
researched thoroughly. One should not assume that nail polish has the same
properties as paint or other coatings due to differences in the purpose of the
material, and therefore, differences in the composition and properties. This
research was necessary to show that different brands and colors of nail polish
could be distinguished by a protocol which is similar to the well-accepted method

of analysis used for paint.

Purpose of this Research

The purpose of this research project is to develop an efficient, reliable and
accurate scheme of analysis to compare and potentially identify nail polishes
found as trace evidence at crime scenes or on persons. Three methods are
used in combination for the proposed scheme. Fourier transform infrared
spectroscopy (FTIR) is used to compare the chemical composition. Second,
microspectrophotometry is used to compare the exact color of the material.

Lastly, microscopy, the most basic technique of trace evidence analysis, is



applied to compare microscopic characteristics of the nail polishes.

Project Overview

Several different studies are conducted on various samples of nail polish.
Initially, an aging study is conducted to determine how long it takes for solvents
to evaporate from nail polish painted on a glass slide. This determines if the
solvent components play a role in the identifying characteristics of or the
discrimination between nail polishes for the studies to follow. Second, the
analysis of twenty different colors of one brand of nail polish (Covergirl Nailslicks)
tests the ability to distinguish between differently colored nail polishes with
otherwise very similar chemical composition. Third, several nail polishes that are
visibly similar in color, but from different brands, are analyzed. This tests the
ability to distinguish between closely related colors by microspectrophotometry
as well as to determine whether microscopy or FTIR can be used to distinguish
between different brands. Fourth, a lot study is conducted involving the analysis
of several samples of Covergirl Nailslicks Ice Blue Pink nail polish from different
production lots as differentiated by the numbers printed on the bottom of the
bottles. The purpose of this study is to determine if one can distinguish between
different lots of the same nail polish. Fifth, a reproducibility study is conducted to
determine the amount of variation from sample to sample by analyzing the same
brand and color of nail polish twenty times. Finally, the entire scheme of analysis
is tested with five blind samples in an attempt to identify each nail polish brand

and color.



Introduction to the Techniques

There are a few other techniques that could potentially be used for the
analysis of nail polish, based on its similarity to paint. These include pyrolysis
gas chromatography- mass spectroscopy (pGC-MS), scanning electron
microscopy-energy dispersive x-ray analysis (SEM-EDX) , reflectance FTIR,
(Saferstein, 2002) and perhaps with more research, microchemical or solubility
tests that are currently used for paints and coatings.

The three techniques used in this research are all based upon different
scientific principles, which reduces the likelihood of inaccurate results.
Importantly, none of the techniques in this research consume the evidence
sample. Microscopy and microspectrophotometry do not change the nail polish
in any way. For FTIR, the nail polish sample is ground to a powder, mixed with
potassium bromide (KBr) and made into a solid pellet. This changes only the
physical form of the nail polish, not the color or chemical composition. FTIR
should be performed last, but if it is necessary to recover the nail polish from the
KBr pellet for further analysis, the potassium bromide could be dissolved away by
water, leaving the nail polish in the form of a fine powder.

Visible light can be seen in a range of colors such as red, orange, yellow,
green, blue and violet as well as everything in between. The different colors
result from differences in the wavelengths (or the reciprocal of the frequency) of
the light. Visible light is a spectrum, ranging from 400 nanometers (nm)

wavelength for violet colors to 800 nm for red colors. Microspectrophotometry



can be a very useful tool for comparing colored materials by identifying exactly
what wavelength(s) of light shines through the material. While the human eye
can be used to distinguish between some colors, microspectrophotometry is able
to distinguish between many more closely-related colors than the naked eye.
Two slightly different colors of pink nail polish may appear to be the same color,
but microspectrophotometry in most cases should be able to tell the difference
between them. Microspectrophotometry is used for fibers, plastics, paint, ink,
colored glass, and other applications.

Below 400 nm is the ultraviolet range of light, and above 800 nm is the
infrared range of light. When infrared light is focused on a sample, the molecules
absorb radiation at certain frequencies, producing increased vibration of chemical
bonds between atoms. This vibration is detected by the infrared
spectrophotometer and produces a spectrum which shows the intensity of the
absorption of infrared light at each wavelength in the range analyzed. Each type
of chemical substance produces a different FTIR spectrum, making it a useful
tool for distinguishing between closely-related chemicals. FTIR is used for
analyzing forensic samples such as controlled substances, fibers, plastic, paint,
paper, ink, toxicology samples, explosives, adhesives, tapes, and several other
applications. (Saferstein, 2002) One limitation of FTIR is that substances less
than 5% weight in concentration will most likely not be detected. This is
especially a problem if the minor and major components of the substrate are
similar, because the major components’ peaks will mask those of the minor

components.



Microscopy is used in this research because it is the most basic of
analysis techniques. It can, however, be a very discriminating tool in the
examination of trace evidence. Traditional light microscopy does not require the
use of complicated or expensive equipment, and does not consume or change

the evidence sample, which can be limited in forensic samples.



MATERIALS & METHODS

Samples

The following is a list of the nail polishes that were used in this research.

Covergirl Nailslicks colors:
Cabemet
Cherry Truffle
Cranberry Cream

Grape Ice

Mauvelicious
Peek-A-Boo Pink
Pink Snow

Plum Frost
Silver Plum

Twilight Mauve

L’Oreal Shockproof Mulberry Creme

Cherry Brandy

Classic Red

Fabulous Fuchsia

Ice Blue Pink (Lot #s 1353, 2170, 2191,
2206, and 2232)

Mauve Sunrise

Pink Aura

Pink Wink

Satin Mauve

Tickled Pink

Well Red

L’Oreal Shockproof Sheer Moonberry Perle

Maybelline Express Finish Daring Berry
Maybelline Express Finish Native Berry
Revlon Love Her Madly

Revion Wine With Everything



Revion Super Top Speed Winey
Sally Hansen Hard as Nails Oasis Dawn Cream

Sally Hansen Maximum Growth Beautiful Berry

Fourier Transform Infrared Spectroscopy

The Nicolet-Protégé 460 Fourier transform infrared spectrophotometer
(FTIR), employing an MCT-A detector, was used to compare the chemical
compositions of various groups of nail polishes. For each of the five studies that
follow, a standard protocol was used for the preparation of the nail polish for
analysis. The following procedure was used for analyses on FTIR in all studies in
this project (unless otherwise indicated).

After shaking the nail polish bottle for at least 10 seconds, nail polish was
painted onto a clean glass slide and allowed to dry for at least twenty-four hours
before further preparation. A small amount (approximately 1 mm by 2 mm) of the
dried nail polish was used to make a potassium bromide (KBr) micropellet. The
first time the FTIR instrument was used each day, the bench was aligned. The
sample was analyzed using fifty scans, then the KBr micropellet was removed
and the background was run using fifty scans. When the instrument was finished
analyzing the sample and background, the baseline was automatically adjusted
by the OMNIC 5.1 software. The Y-axis scale was normalized so that the tallest
peak was equal to 1.0 Absorbance units, for easier comparison. The
wavelengths of all significant peaks were labeled on the spectrum. Peak heights

were also labeled using the automatic peak height function to mark the tallest



portion of each peak. All equipment used in the preparation of the KBr pellet

were cleaned with acetone and Kimwipes™, then allowed to dry.

Aging study

The purpose of the aging study was to determine how the chemical
composition of the nail polish changes as it dries, how fast the solvents
evaporate, and if the composition continues to change after the solvents have
evaporated. The results of this study are used to determine how long a sample
would have to dry to avoid any unnecessary error due to solvent evaporation
during the studies to follow.

The aging study was conducted by making samples from one bottle of
nail polish (Covergirl Nailslicks Twilight Mauve) on a clean glass slide. After
specific time increments had passed, a small amount of the nail polish was
removed and made into a potassium bromide pellet for analysis by Fourier
transform infrared spectroscopy. This method was conducted on samples at the
following intervals:

5 minutes

10 minutes

15 minutes

60 minutes

90 minutes

2 hours

3 hours

10



4 hours
24 hours
1 week

2 weeks

The spectra were compared to identify the peaks which change over
time and those which do not. Those peaks which changed were tracked over
time to determine if there was a pattemn of change as the nail polish dried and

when the changing ceased.

Reproducibility study

The purpose of the reproducibility study was to determine how much
variation occurs in chemical composition from analysis to analysis, as detected
by FTIR, using one nail polish. Covergirl Nailslicks Twilight Mauve was used to
make several samples on glass slides. Twenty samples were taken (after
waiting at least 24 hours) and these were analyzed and compared for any
differences between the spectra. To obtain values for the variation between
these identical samples, the spectra were stored in a software library and each
sample was searched against it. The software program automatically compared
the shape, relative height and position along the horizontal axis for each peak in
the spectra that was being searched and the spectra that were stored in the
library. The software was able to calculate a rating (a “percent match”) of how

closely any two spectra relate to each other. There are several types of

11



searches that could be done, each of which places more weight on differentiation
between specific features of the spectra. For example, a squared difference
search would be best if one is especially concemed mainly with the predominant
peaks, while an absolute derivative search places more weight on small
differences between the positions of the peaks along the X-axis. The search that
was used for this research, a correlation search, was recommended by the
software as producing the best results for most applications. The formula used
by the program is a lengthy and highly complicated one, precluding its
presentation in the current writing.

The search results list the other nail polishes in the library in order of the
degree to which they match the sample that was searched, with a match rating
called the “percent match”. This percent match is a rating of how close one nail
polish is related chemically to another nail polish. The differences between the
samples would be used as a standard for sample-to-sample variation. For the
other studies, a spectrum with variation that was not within this normal sample-

to-sample variation would be considered to be a different nail polish.

Brand study

The purpose of the brand study was to determine if there were
differences in chemical composition of nail polishes that are different brands and
types. Ten nail polishes that were visually very similar in color were chosen for
analysis. These samples represented five brands, or seven subcategories (for

example, two were Sally Hansen brand nail polishes; one of them was ‘Sally

12



Hansen Maximum Growth Nourishing Nail Color’, and the other was ‘Hard As
Nails’, two different subcategories of Sally Hansen).

These ten nail polishes were analyzed by FTIR, as outlined previously.
The spectra were added to a software library for comparison to other nail
polishes. The percent matches of each spectra were compared to each other to
determine if different brands or types of similar color nail polish could be

distinguished from each other.

Covergirl study

The purpose of the Covergirl study was to determine if there are
differences in chemical composition between differently colored nail polishes of
one brand. Twenty colors of Covergirl Nailslicks nail polish were used to make
samples on clean glass slides, which were allowed to dry twenty-four hours, then
analyzed according to the method outlined previously. The ingredients on the
labels were recorded and compared. Those which had the same ingredients
listed on the label in the same order were compared closely to determine if the

dyes, pigments or other minor variations could be detected using FTIR.

Lot study

The lot study was performed to determine if the chemical composition of
nail polish from different production lots or batches of the same brand and color
could be distinguished from each other by FTIR. Five bottles of Covergirl

Nailslicks Ice Blue Pink nail polish, all from different lots were purchased and

13



analyzed by FTIR according to the method outlined previously. The spectra were
compared to determine if there is a detectable difference in chemical composition

between batches of the same nail polish.

Microspectrophotometry

To compare the precise color of the nail polishes in this research project,
microspectrophotometry was performed on the five groups of nail polish, just as
in the FTIR analysis. Each time the SEE 1100 microspectrophotometer was
tumed on, it was calibrated using filters traceable to National Institute of Science
& Technology (NIST) standards. Calibration procedures used during this
research project are in Appendix A.

Method of Analysis

Slides that were prepared for analysis by FTIR were used for
microspectrophotometry. Each slide was placed on the stage of the
microspectrophotometer and the sample was brought into focus. The aperture
was moved just off the sample and a reference scan was run. Five sample
scans were run on each sample, in different areas of the nail polish smear.
Another reference scan was run before each sample scan that was outside of
the previous field of view. Once all five sample scans were run, the positions of
the peaks were marked by the software. If any obvious peaks were not
identified by the software, the peak position was marked manually, using the
cursor.

The above procedure was conducted on the ten nail polishes of a similar
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color, the twenty samples of Covergirl Nailslicks nail polish, and the five lots of
Covergirl Nailslicks Ice Blue Pink. Within the brand study, one pair and one
triplet were especially close in color (visually). The similar pair is L'Oreal
Shockproof Sheer Moonberry Perle and Revion Love Her Madly. The triplet
included Revion Super Top Speed Winey, Revion Wine With Everything, and
Maybelline Express Finish Native Berry. The spectra were compared against
each other to determine if microspectrophotometry could distinguish between
different colors, even colors that appear very similar.

The aging study was conducted on Covergirl Nailslicks Twilight Mauve to
determine whether or not the color of this nail polish changed as it dried or
“aged”. The nail polish was painted on a clean glass slide and was analyzed as
before at the following intervals:

5 minutes

10 minutes

15 minutes

30 minutes

45 minutes

60 minutes

90 minutes

2 hours

3 hours

4 hours

For the reproducibility study, twenty sample scans were taken of Covergirl
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Nailslicks Twilight Mauve, instead of the usual 5. These scans were printed out
on two plots for easier viewing. The plots were also printed out “stacked” which
separated the spectra, with their peaks marked. The peak positions in the

spectra would be compared to identify any variation that occurs among samples.

Microscopic Examination

As with most trace evidence, microscopic analysis can play a major role
in the comparison of similar materials. The goal of this research was primarily to
obtain a reproducible, reliable method of analyzing nail polish. However,
microscopic analysis relies heavily on interpretation and is therefore subject to
human error. In this research, traditional light microscopy was applied, as
opposed to polarized light microscopy.

Sample preparation for microscopic analysis was minimal; each nail
polish was painted on a clean glass slide and allowed to dry. Under 400X
magnification, the sample was brought into focus and was examined in several
areas of the sample to assure a representative sampling of the material.
Several characteristics were compared, including the grain and color of the
substrate, the presence and size of any particles, and the color and distribution
of those particles. All nail polishes analyzed were compared microscopically
against each other to assess how discriminating microscopy can be for the

identification of nail polishes.
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Blind test

A blind test was conducted to evaluate the protocol used in this research
for accuracy in comparing and identifying nail polishes. Five nail polish samples
were prepared by Dr. Jay A. Siegel, PhD., Professor of Forensic Science at
Michigan State University. The nail polishes available to choose from for the
blind samples included all nail polishes analyzed in this research plus four other
nail polishes, including two brands that had not been analyzed. The author was
unaware of which nail polishes were used to make these samples. The five
samples were analyzed by FTIR, microspectrophotometry and light microscopy
using the protocol presented herein to compare their characteristics to those

analyzed and to identify the brand and color of each of the blind samples.
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RESULTS & DISCUSSION

ETIR

Fourier transform infrared spectroscopy, a powerful and discriminating
technique, was used to compare the chemical compositions of nail polishes of
different brands and within one brand. A software library was built, containing
the spectra from these nail polishes. Each nail polish was searched against this

library, producing a list of similar nail polishes in order of their percent match to

the nail polish in question.

Aging Study

There was no continuous trend of change in chemical composition
observed as the samples aged, as detected by FTIR. The spectrum for the
sample that had dried five minutes (see Figure 1) was the most unique sample
(had the lowest percent match across all samples) in the aging study. The
spectrum for the sample that had dried ten minutes (see Figure 2) did not differ
significantly from the other samples (see Figure 3), suggesting that the majority
of solvent evaporation and any other chemical changes occur in less than ten

minutes.

Reproducibility study

The FTIR spectra of the twenty samples of Covergirl Nailslicks Twilight

Mauve (see Figure 4) were all very similar, as was expected. A library was
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built, containing only the reproducibility samples, and each of the twenty
samples was searched against this library. The average lowest percent match
(the twentieth ranked match) from these searches was 96.01%. The lowest
percent match that falls within two standard deviations from the mean was
96.64%. Statistically, 95% of the data should fall within two standard deviations,
to limit any skewing of the data by outliers. These two percentages were used
as standards for ranges of acceptable error within one nail polish. Nail polishes
that fell outside of this range in other studies could be excluded as a common
source.

Since FTIR was used to compare the chemical compositions, the
information gained from the spectra was compared to the list of chemical
ingredients listed on each bottle. Based on the comparison of the ingredients, it
should be expected that the nail polishes with similar formulas would have
similar FTIR spectra, and the nail polishes with very different ingredients would
have different FTIR spectra.

There are a few ingredients that were found in every nail polish analyzed.
These are butyl acetate, ethyl acetate and isopropyl alcohol. All nail polishes
listed the following on the “may contain” ingredient lists: bismuth oxychloride,
iron oxides, mica and titanium dioxide (one nail polish does contain, the others
may contain). The rest of the ingredients are not constant throughout all nail
polishes studied, which supports the hypothesis that the chemical compositions

may be used to distinguish one nail polish from another.
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Brand Study

Table 1 shows a chart of the number of differences in ingredients, which
is based only on the presence or absence of each ingredient, not on the relative
amount of each ingredient. The relative amount of each ingredient could
possibly be compared based on the order of the ingredients on the bottle,
assuming that they are in order of proportion, but this really doesn't tell anything
about the actual amount of that chemical. For example, consider two theoretical
nail polishes that have the same ingredients, in the same order on the labels,
and both are in order with the main ingredients starting first. One of those nail
polishes is mostly composed of the first two ingredients, and the rest are
minimal in quantity, while the ingredients in the other nail polish gradually
decrease in amount down the list of ingredients. Theoretically, the FTIR spectra
should be distinguishable because their chemical makeup would be different
due to varied amounts of each ingredient even though their ingredient lists were
identical. Therefore, the order of ingredients on the label should not be used to
estimate or compare the amount of each ingredient.

What can be compared is the presence or absence of the ingredients. Of
course, not all of the differences in the FTIR spectra will be accounted for by
comparing the presence or absence of ingredients, as pointed out above. This
is merely a tool for comparison, to see if dissimilar chemical ingredients can be a
cause for differences in the FTIR spectra.

Nail polishes in the brand study revealed that three pairs of nail polishes

had identical ingredients listed on the labels. These were the two Revlon colors
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(Wine With Everything and Love Her Madly), the two L'Oreal Shockproof colors
(Sheer Moonberry Perle and Mulberry Cream), and the two Maybelline Express

Finish colors (Native Berry and Daring Berry).

Table 1. Similarity of ingredients in the Brand Study.

Sally Sally
Hansen Hansen
L'Oreal Revion Maximum |Hard As
Covergiri  |Sheer L'Oreal Maybeliine |Maybeiline |Revion Revion Super Top |Growth Nalis Oasis
Cranberry [Moonberry |Mulberry |Native Daring Wine With |Love Her |Speed Beautiful |Dawn
Cream Perle Creme Berry Berry Everything |Madly Winey Berry Cream
L'Oreal
L'Oreal Sheer Maybelline |Maybelline Revion
Mulberry Moonberry |Daring Native Revion Love |Wine With
Creme Perie Berry Berry Her Mad Everythi
Sally Sally Sally
Hansen Hansen Hansen
Hard As Revion Revion Maximum |Maximum |Revion Revion
Nails Oasis |Super Top |Super Top |Growth Growth Super Top |Super Top Covergirl
Dawn Speed Speed Beautiful Beautiful Speed Speed Revion Cranberry |Maybelline
Cream Winey Winey Berry Berry Winey Winey (both) Cream (both)

Covergirl  |Covergirl
L'Oreal Revion Revion Cranberry |Cranberry |[L'Oreal L'Oreal L'Oreal L'Oreal L'Oreal
both) (both) (both) Cream Cream (both) (both) (both) (both) (both)

Covergirl Covergirl Covergil  |Covergi | Covergirl Covergirl
Revion Cranberry |Cranberry |L'Oreal L'Oreal Cranberry [Cranberry |Cranberry |Revion Cranberry
(both) Cream Cream (both) (both) Cream Cream Cream (both) Cream
Revion
Super Top
Maybeliine |Maybelline |Maybelline |Revion Revion Maybeliine |Maybelline (Maybelline |Speed Revion
both) (both) (both) (both) (both) (both) (both) (both) Winey (both)
Sally Sally Sally Sally Sally
Hansen Hansen Hansen Hansen Hansen
Revion Hard As Hard As Revion Revion Maximum (Maximum |Maximum Revion
Super Top |Nails Oasis |Nails Oasis |Super Top |Super Top |Growth Growth Growth Super Top
Speed Dawn Dawn Speed Speed Beautiful Beautiful Beautiful Maybelline |Speed
Winey Cream Cream Winey Winey Bermry Berry Berry (both) Winey
Sally Sally Sally Sally Sally Sally Sally Sally Sally Sally
Hansen Hansen Hansen Hansen Hansen Hansen Hansen Hansen Hansen Hansen

Maximum |Maximum Maximum |Hard As Hard As Hard As Hard As Hard As Maximum |Hard As
Growth Growth Growth Nails Oasis |Nails Oasis [Nails Oasis |Nails Oasis |Nails Oasis (Growth Nails Oasis
Beautiful Beautiful Beautiful Dawn Dawn Dawn Dawn Dawn Beautiful Dawn
Berry Berry Berry Cream Cream Cream Cream Cream Berry Cream
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Considering these three pairs and the twenty Covergirl nail polishes, it
seems as though nail polish formulas within each brand, and within the subtype
of each brand, are relatively constant, according to the results of FTIR. This is
not the case with Sally Hansen, based on the significant differences between the
spectra of these two nail polishes. On the other hand, Sally Hansen Hard As
Nails Oasis Dawn Creme and Sally Hansen Maximum Growth Beautiful Berry
are in different subcategories so it could be expected that they would have some
differences, especially considering that they have different “purposes” (the first
is for hard, chip-resistant nails, and the second nail polish’s purpose is to
promote nail growth and health).

For the different brands studied (Covergirl, Maybelline, Revion, Sally
Hansen and L’Oreal), the FTIR spectra of the nail polishes within each brand
had a higher percent match than with any nail polish of another brand (Table 2).
The exception was Sally Hansen, where the chemical composition of these two
nail polishes were drastically different from each other, which may be explained
by their dissimilar ingredients. The results of this study show that FTIR is a
useful technique in distinguishing between different brands of nail polish (see
Figures 5 and 6).

On average, three nail polishes in the brand study had a 96.64% match
or higher, and three nail polishes had a 96.01% match or higher. In other
words, out of twenty Covergirl nail polishes and nine other nail polishes in the
brand study, twenty-six could be eliminated as a common source, leaving only

three possibly consistent nail polishes on average.
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