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Objective 

The objective of this test was to assess the gloss value of Ultra Matte Lipstick vs MAC Matte Lipstick on an in vitro 

substrate. 

This test utilized a glossmeter and an established procedure to ensure a standardized and reproducible evaluation of 

gloss values for Ultra Matte lipstick and key competitor matte lipsticks.  

 

Principle 

This assessment followed Avon’s Cosmetic Product Shine test protocol, PSM-11-2, where a drawdown of each sample 

was prepared and measured.  All angles of illumination (geometries 20°, 60°, and 85°) were captured for each 

measurement.  To standardize the evaluation, each draw down was completed with a film layer of 3 MIL thickness and 

the temperature of the heated blanket was set at 35 °C.   

Glossmeters such as those produced by BYK Instruments “provide a quantifiable way of measuring gloss intensity 

ensuring consistency of measurement by defining the precise illumination and viewing conditions” (1).  They are 

routinely used in industries where it is important to know or evaluate gloss intensity including paints and coatings, 

plastics, cosmetics, and textiles. The three measurement angles (geometries 20°, 60°, and 85°) are specified to cover the 

majority of industrial coatings applications. Several international technical standards define the method of use and 

specifications for different types of glossmeters used on various types of materials and Avon’s Cosmetic Product Shine 

test protocol PSM-11-2 is a modification of these standards to optimize the protocol for cosmetic materials.      

(1) Hunter, R.S. "Methods of Determining Gloss" NBS Research Paper RP 958 via 

https://archive.org/stream/jresv18n1p19/jresv18n1p19_A1b_djvu.txt 

 

Experimental Materials 

1) Clear Polyester Sheet (Leneta) 

2) 3 MIL thickness slot draw-down bar 

3) Glossmeter (Micro-Tri-Gloss, Model 4520; BYK Gardner) 

4) Heating blanket (BriskHeat Model SRL 1224, Thermo Scientific)  

5) Black Leneta Card (Leneta) 

6) Test Lipstick Samples 

Experimental Protocol   

• See attached PSM-11-2 for Avon methodology for Cosmetic Product Shine Test 

 

Conclusion 

Though there were gaps between Avon’s and the competitor’s shade palette, the initial analysis indicated that sixteen 

MAC Matte shades were identified to be similar to sixteen Ultra Matte shades.  Of the tested corresponding MAC Matte 

shades, the gloss values ranged from 9.6.to 20.1, while the shades in the Ultra Matte palette had a gloss value range 

from 2.5 – 9.0. 

Gloss measurements were also conducted on six core shade families of MAC Matte lipstick (Reds, Berry, Pinks, 

Brown/Nude, Plum & Orange) and compared against Ultra Matte lipstick, for all shade families. The gloss data for each 

of the six shade families of Ultra Matte lipstick is significantly lower (more matte) than the six shade families of MAC 
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Matte lipstick. Each shade family of Ultra Matte exhibit average gloss values significantly below 10, while each shade 

family of MAC Matte, average gloss values are above 10. 

 

• See attached presentation Gloss Values Avon v MAC 18-07-22 

 

Avon Ultra Matte lipstick & MAC Matte Lipstick: Gloss measurements were taken between 20/06/22 – 18/07/22 

Typically, gloss values are evaluated at a specific geometry based on the value reported at the 60° geometry.  For very 

matte values (<10 at 60°) it is recommended that the value at the 85° geometry is reported per PSM-11-2.  However, in 

order to compare gloss values that range from 1-25 at 60° (which was the case for the Ultra Matte and MAC Matte 

sample set), the values must be reported for the same geometry and in this case the 60° geometry was selected.   

• See attached Gloss values at 60° 

• See attached Principles of Specular Gloss Measurement 

 

Rationale to support ‘Most Matte finish’ has a low gloss value range 

Published literature reports validate that subjects can differentiate as little as 5 gloss values especially in the matte 
range, indicating consumers will be able to clearly differentiate visually between Ultra Matte (average gloss value of 4.6) 
and MAC Matte (average gloss value of 13.1 across 40 shades). 

• See attached literature  Portable Gloss Measurements  from Cole-Parmer 

(www.coleparmer.com/TechLibraryArticle/573) 

• See attached literature An Introduction to Gloss Measurement (www.imbotec.com/products/306d) 

Separately, PCRC conducted an Exploratory Study with 400 consumers in the US, Brazil, Russia and China to explore 

consumer language (matte, shiny, satin) as it relates to technical gloss measurements. 

When shown pictures, in a randomized order, women were able to distinguish between various finishes. 

• Women selected the (UC Matte HER with Gloss Value 0-10) image as “matte” most often.    

• Women selected the (Color Precise with gloss value 60-70) image as “satin” most often.    

• Women selected the Image (UCMatte + Lip Gloss 80+) image as “shiny” most often.    
o See attached See attached summary from PS Lip Touchpoint Study#68325-106  

 
The gloss value data indicates that the Ultra Matte values correspond to the consumer identification of ‘matte’ very 
closely, whereas the MAC Matte shade values are above this range.  As the attached file indicates Ultra Matte shade 
family that correspond to a similar MAC Matte shade family have a significantly lower gloss reading to an extent that the 
perception of ‘matte’ would be achieved. 
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Gloss Measurements of Similar Shades of Ultra Matte & MAC Matte Lipstick 

 

Company Shade 
60° Gloss 
Reading Company Shade 

60° Gloss 
Reading 

Avon RED SUPREME 4.4 ± 0.88 MAC RUSSIAN RED 18.8 ± 4.26 

Avon WISTFUL WINE 3.8 ± 0.70 MAC SOAR 16.1 ± 3.93 

Avon SUPERB WINE 3.3 ± 0.46 MAC DIVA 20.1 ± 2.65 

Avon VIOLETTA 2.5 ± 0.64 MAC GET THE HINT? 13.5 ± 4.17 

Avon WILD CHERRY 3.1 ± 0.35 MAC D FOR DANGER 11.6 ± 1.06 

Avon ELECTRIC PINK 9.0 ± 0.74 MAC CANY YUM-YUM 11.1 ± 3.14 

Avon PURE PINK 5.7 ± 0.69 MAC PLEASE ME 14.2 ± 3.67 

Avon PINK TRUFFLE 5.4 ± 0.89 MAC YOU WOULDN'T GET IT 15.9 ± 3.36 

Avon CRIMSON TIDE 3.9 ± 0.49 MAC MARRAKESH 9.9 ± 2.19 

Avon 
MARVELOUS 
MOCHA 4.7 ± 0.69 MAC TAUPE 17.8 ± 1.29 

Avon AU NATURAL 7.5 ± 1.93 MAC HONEYLOVE 10.5 ± 1.74 

Avon FRENCH TOAST 5.6 ± 1.14 MAC WHIRL 9.7 ± 1.14 

Avon NUDE SUEDE 4.3 ± 1.19 MAC VELVET TEDDY 9.6 ± 3.09 

Avon MAJESTIC PURPLE 6.8 ± 0.52 MAC HEROINE 13.4 ± 1.41 

Avon CORAL FEVER 3.6 ± 0.36 MAC LADY DANGER 12.6 ± 3.04 

Avon ABSOLUTE CORAL 4.1 ± 0.69 MAC TROPIC TONIC 12.4 ± 2.31 

 
 
 

Average Gloss Measurements of Shade Families for Ultra Matte & MAC Matte 
Lipstick 

 

Brand Shade Family Average Gloss Measurement 60° 

Avon Reds 4.5 

Avon Berry 3.9 

Avon Pinks 5.7 

Avon Brown/Nude 5.5 

Avon Plum 4.6 

Avon Orange 3.9 

      

MAC Reds 13.7 

MAC Berry 13.7 

MAC Pinks 13.1 

MAC Brown/Nude 12.5 

MAC Plum 13.5 

MAC Orange 12.4 
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Individual Avon Shades 60° Gloss Measurements 

Company Shade 60° Gloss Reading 

REDS 

Avon RED SUPREME 4.4 ± 0.88 

Avon ADORING LOVE 7.6 ± 1.82 

Avon RUBY KISS 6.9 ± 1.59 

Avon WISTFUL WINE 3.8 ± 0.70 

Avon SUPERB WINE 3.3 ± 0.46 

Avon VIBRANT MELON 2.7 ± 0.53 

Avon TRUEST RED 6.9 ± 1.07 

Avon TEMPTING MAUVE 4.2 ± 0.97 

Avon ROSE RED 7.2 ± 1.42 

Avon SUNBAKED RED 7.0 ± 1.02 

Avon MAIDEN MAUVE 2.8 ± 0.78 

Avon BOOM,BOOM ROUGE 1.9 ± 0.66 

Avon DEEPLY MAUVED 4.3 ± 0.69 

Avon GARNET QUEEN 2.4 ± 0.71 

Avon VIOLETTA 2.5 ± 0.64 

BERRY 

Avon WILD CHERRY 3.1 ± 0.35 

Avon BERRY BLAST 4.9 ± 0.92 

Avon MAUVE MATTERS 7.1 ± 0.87 

Avon HIBISCUS BLOSSOM 2.6 ± 0.34 

Avon VELVET RASPBERRY 2.9 ± 0.36 

Avon ROSEBERRY RED 2.6 ± 0.51 

PINK 

Avon PERFECTLY PEACH 5.7 ± 0.84 

Avon PINK PASSION 8.2 ± 1.55 

Avon RAVISHING ROSE 6.7 ± 0.88 

Avon ELECTRIC PINK 9.0 ± 0.74 

Avon ROSE AWAKENING 4.9 ± 1.09 

Avon PEACH FLATTERS 3.8 ± 0.58 

Avon IDEAL LILAC 4.4 ± 0.95 

Avon BLUSH 4.3 ± 0.49 

Avon POSH PETAL 3.2 ± 0.58 

Avon PURE PINK 5.7 ± 0.69 

Avon SPLENDIDLY FUCHSIA 5.0 ± 0.52 

Avon POWDER BLUSH 6.4 ± 0.61 

Avon PINK TRUFFLE 5.4 ± 0.89 

Avon PINK TULIP 6.9 ± 1.14 

BROWN/NUDE 

Avon CRIMSON TIDE 3.9 ± 0.49 

Avon AU NATURAL 7.5 ± 1.93 

Avon MARVELOUS MOCHA 4.7 ± 0.69 
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Avon CHOCOLATE CRUSH 5.1 ± 0.47 

Avon PERFECTLY NUDE 7.9 ± 0.57 

Avon CAFE AU LAIT 2.9 ± 0.24 

Avon DIVINE TWIG 4.4 ± 0.53 

Avon LUSH COCOA 10.6 ± 1.04 

Avon FRENCH TOAST 5.6 ± 1.14 

Avon CONTINUOUS COCOA 3.3 ± 0.65 

Avon NUDE SUEDE 4.3 ± 1.19 

PLUM 

Avon HOT PLUM 2.6 ± 0.53 

Avon PLUM KISS 4.4 ± 1.12 

Avon MAJESTIC PURPLE 6.8 ± 0.52 

ORANGE 

Avon CORAL FEVER 3.6 ± 0.36 

Avon ABSOLUTE CORAL 4.1 ± 0.69 
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Individual MAC Shades 60° Gloss Measurements 

Company Shade 60° Gloss Reading 

REDS 

MAC RING THE ALARM 11.4 ± 0.87 

MAC MARRAKESH 9.9 ± 2.19 

MAC SIN 4.0 ± 0.87 

MAC RUSSIAN RED 18.8 ± 4.26 

MAC CHILI 22.2 ± 3.32 

MAC D FOR DANGER 11.6 ± 1.06 

MAC LADY DANGER 12.6 ± 3.04 

MAC RED ROCK 19.1 ± 3.2 

MAC MANGROVE 15.9 ± 1.76 

MAC SO CHAUD 11.9 ± 1.73 

BERRY 

MAC KEEP DREAMING 12.4 ± 3.22 

MAC DIVA 20.1 ± 2.65 

MAC HEROINE 13.4 ± 1.41 

MAC SMOKED PURPLE 8.9 ± 2.32 

PINK 

MAC FOREVER CURIOUS 18.7 ± 2.69 

MAC GET THE HINT? 13.5 ± 4.17 

MAC SOAR 16.1 ± 3.93 

MAC CANY YUM-YUM 11.1 ± 3.14 

MAC PLEASE ME 14.2 ± 3.67 

MAC MEHR 10 ± 1.64 

MAC LOVE U BACK 10.2 ± 1.09 

MAC NATURAL BORN LEADER 11.1 ± 1.77 

BROWN/NUDE 

MAC SWEET DEAL 9.3 ± 2.28 

MAC COME OVER 13.9 ± 4.0 

MAC DOWN TO AN ART 16.3 ± 3.28 

MAC YOU WOULDN'T GET IT 15.9 ± 3.36 

MAC HONEYLOVE 10.5 ± 1.74 

MAC VELVET TEDDY 9.6 ± 3.09 

MAC WHIRL 9.7 ± 1.14 

MAC TAUPE 17.8 ± 1.29 

MAC YASH 12.2 ± 2.75 

MAC KINDA SEXY 11.4 ± 3.27 

MAC ANTIQUE VELVET 11.5 ± 2.62 

MAC DOUBLE FUDGE 11.0 ± 3.56 

MAC CONSENSUAL 10.9 ± 2.08 

MAC KINKSTER 11.9 ± 2.25 

MAC ACT NATURAL 16.7 ± 2.20 

MAC DERRIERE 12.0 ± 2.09 
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PLUM 

MAC MATTE ROYAL 13.5 ± 2.68 

ORANGE 

MAC TROPIC TONIC 12.4 ± 2.31 
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Haze-gloss 

What is Gloss? 

Gloss is an optical phenomenon caused when evaluating the appearance of a surface. The evaluation of gloss

describes the capacity of a surface to re�ect directed light.

Why is gloss measured? 

Gloss is often used as a criterion to evaluate the quality of a product, especially in the case of products where the

aesthetic appearance is of importance. This includes products such as automotive coatings, furniture coatings,

plastics, metals and paper. A visual gloss evaluation includes many subjective sources of error and is not suf�cient.

Therefore, to be objective, it is necessary to put a measured value on the degree of gloss. A complete evaluation of

gloss is dependent on several factors. Since the 1930's, measuring instruments have been used to associate

re�ection behavior and a de�ned measurement value under de�ned conditions. How this is done and what has to

be considered will be explained on the following pages.

How is Gloss Perceived? 

Gloss when perceived by the human eye is a subjective evaluation. However, visually observed differences can not

always be measured physically by using, for example, glossmeters. 

The appearance of gloss is in�uenced by several factors.

Surface properties  

Material (e.g. glass, coatings, metals)

Surface pro�le (e.g. �at, structured)

Transparency and substrate



Type of illumination

For gloss evaluation it is required to have direct illumination. A diffuse illumination causes diffuse re�ection

resulting in decreased gloss impression.

Observer 

Visual evaluation is dependent on the eyesight -> physiology and the mood -> psychology.  

As the perception of gloss is a sensation which is not a mere physical measurement, it is dif�cult to describe with

physical parameters. 

Re�ection Behavior of Surfaces 

Different types of surfaces and their re�ection behavior under direct illumination are evaluated in the following

chapter.



Glossy surface 

Gloss => direct re�ection on the 1st surface. 

In case of high gloss surfaces, light re�ected from the surface follows the re�ection law (angle of illumination =

angle of re�ection). The intensity of the re�ected light is dependent on the angle of illumination and material

properties.  

Metals: very high intensity, hardly angle dependent 

Coatings: low intensity, angle dependent 

Color => diffuse re�ection from within the sample. 



Part of the illumination penetrates the surface and is selectively absorbed and scattered internally by pigment

particles and other bodies. It then is diffused from within the �rst surface. This is how the impression color is

caused. This diffuse re�ection can be measured with BYK-Gardner color measuring instruments.

Glossy surface with haze 

The dominant part of light is re�ected in the main direction of re�ection (specular). A small amount of light is

scattered in directions adjacent to the direction of specular re�ection. This scattered light of low intensity causes

haze. The surface seems to be glossy, yet has a milky appearance. 

Medium to mat surfaces 

In this case light is not only re�ected in the direction of specular re�ection but also in other directions. The capacity

of a surface to re�ect a light source or other images is strongly reduced. The more evenly the intensity is

distributed in all directions, the less glossy a surface will appear. 



The differences between high, semi and low-gloss surfaces can be determined with a regular glossmeter (e.g. micro-

gloss, micro-TRI-gloss). The visually perceived phenomenon "haze" can hardly be detected with a regular

glossmeter, and to date, only very complicated instruments have been available to measure this effect. Due to these

facts, measurement of re�ection haze is performed only on rare occasions. Consequently, supplier and vendor were

often faced with disputes concerning the appearance quality as they were not able to measure haze. 

By developing the haze-gloss, BYK-Gardner allowed the practical measurement of gloss and re�ection haze with

one laboratory instrument. Now it is possible to measure re�ection haze as easily and as fast as you can measure

gloss.  

How is Gloss Measured? 

By using re�ectometers re�ected light of a surface is measured in an angle range which is limited by aperture

dimensions.

  

Light beam in a re�ectometer

The light source is projected over the sample surface onto the opening of aperture 2. A photoelectronic detector

measures the light passing through the aperture.

The measurement results are in�uenced by various factors: 

Type of measuring instrument

Angle of illumination

Calibration of the instrument

Surface characteristics

In order to obtain comparable measurement results apparatus and measurement procedure were internationally

speci�ed.  

What are the conventions of an international speci�cation? 

Measuring instrument (optics)



Calibration of the instrument

Surface of the sample

Measurement procedure

The most important speci�cations 

ISO 2813 

ASTM D 523 

DIN 67530 

These different speci�cations agree in the essential points. 

Standardization of the instrument 

Angle of illumination I re�ection 20º/60º/85º

Dimensions of the source and receptor aperture

Light source

Receptor response (sensitivity).

The angle of illumination highly in�uences the measurement results. In order to evaluate the whole range from

high-gloss to mat surfaces, three different angles Of illumination (which means three different measuring ranges)

are de�ned for the paint and coatings industry: 

20º high gloss surfaces 

60º medium gloss surfaces 

85º mat surfaces other industry speci�cations: 

45º ceramic industry 

75º paper industry (TAPPI speci�cation) 

Instrument calibration 



The measurement of the re�ectometer value R' is a relative measurement. Results are related to a highly polished

black glass with a refractive index of 1.567. The glass has an assigned specular gloss value of 100 for each geometry.

As instrument and standard tolerances are tightly controlled, the measurement error should not be more than ± 1

unit.

Surface properties 

In order to achieve highly accurate and repeatable results, the test specimen should be

�at

free of structures

similar in color and lightness

non-luminescent material

Measurement procedures and measurement results 

In order to differentiate gloss of samples, it is necessary to select the appropriate measuring geometry.

First the test specimen is measured with the 60º geometry. The 60º geometry should be used if

the gloss reading is between 10 and 70 units.

If the 60º gloss is higher than 70 units the 20º geometry will be advantageous for comparison.

If the 60º gloss is lower than 10 (30*) units, the 85º geometry should be used.

*recommendations according to DIN. 

In some cases the 60º geometry will be advantageous for very mat test specimens.

At least three readings should be taken on a test specimen. If the range is greater than �ve gloss units, additional

readings have to be taken. For correct measurement results, the mean gloss reading is to be calculated and the

geometry used is to be reported. e.g. 20º re�ectometer value R'20 = 55 units. 

Why do speci�c gloss levels require different measuring geometries? The re�ection on paint and plastic surfaces

basically follows the Fresnel equation. 

The amount of light that is re�ected on the 1st surface or penetrating the material is dependent on the illumination

angle. Since, in the case of a mat surface, the amount of re�ected light is distributed over a wide-angle range only a

small part is detected by the aperture of the re�ectometer. 

Therefore it is necessary to choose the correct measurement geometry to guarantee high measurement accuracy. 

Which measurement geometry is required for which gloss level? In order to illustrate the proper selection for a

measuring geometry, the following test was performed: 

Thirteen black glass tiles (sample number 1-13) were visually ranked from mat (1) to high-gloss (13) and were

measured with 20º, 60º and 85º geometries. By graphing the measurement results (0-100 gloss units) against

sample number 1-13 each geometry has a different curve. It is remarkable that the measured gloss difference

between two successive tiles is different on each curve. For example, sample number 10 and 11 show the largest



difference in the 20º geometry and con�rm the use of the 20º geometry for high gloss samples. While in the low

gloss area, for example sample number 2 and 3, the largest differences can be achieved with an 85º geometry. 

 Peculiarities when measuring gloss

Different phenomena can cause problems when measuring gloss. 

Calibration Mistakes during calibration will result in wrong measurement results.

Calibration standard is not clean (�ngerprints, dust)

Calibration standard is damaged (scratches)

Calibration standard has changed because of other in�uences (aging)

Usage of semi-gloss standards as calibration standards.

In order to avoid the above mentioned sources of errors international speci�cations recommend a yearly re-

calibration of the calibration standard. 

These types of errors are to a large extent excluded with BYK-Gardner micro-gloss, micro-TRI-gloss and haze-gloss.

In the case of the micro-gloss and micro-TRI-gloss the calibration standard is securely housed in a holder. The

calibration is performed automatically. 

Due to the long-term stability of the haze-gloss, re-calibration is only necessary every two months, which protects

the standard from routine use. 

Surface properties 

Curved surfaces 

Gloss measurement is based on the detection of the spatial re�ection behavior of a surface, which is strongly

in�uenced by a curvature (distorted image). Depending on the geometry and the degree of gloss, a curvature < 100

cm (dia.) can contribute an in�uence on the measured value. In addition, the risk of tilting the sample and the

in�uence of ambient light has to be considered.



Regular structures on surfaces  

will result in different gloss values dependent on the measuring direction. If gloss measurement is used as a quality

control criterion for those types of surfaces, it is recommended to indicate the measuring direction.

Irregular structures 

(arti�cial leather) show relatively high variations.

Peculiarities for high-gloss surfaces 

When visually observed, high-gloss surfaces can differ in their appearance, while readings taken with a 200

glossmeter are equal or are very close. The reason for this phenomenon is scattered light being observed by the

human eye. A regular glossmeter is not capable of measuring this scattered light. 

Scattered light can be caused by: 

Long term surface structures--> Flow/leveling defects, orange peel leading to a distortion of

the re�ected image on the surface

Short term surface structures--> Re�ection haze: Microscopic defects on or just beneath the

surface cause scattered light of low intensity adjacent to the direction of specular re�ection

(see "scattered light with gloss measurement").

Scattered light with gloss measurement 

When describing the appearance of a surface with a re�ectometer, the limits of this test method are often reached. 

How is visual appearance evaluation performed? 

The image of a light source or another illuminated object (e.g. an overhead �uorescent light) re�ected by the

sample surface is visually evaluated. By using three different types of surfaces the following phenomena will be

described:

quality of a re�ected image



theoretical re�ection behavior

measured re�ection distribution

On surfaces that exhibit �ow/leveling defects or orange peel, the re�ected image will be distorted. 

This type of image distortion, caused by long term waviness, results in an enlargement of re�ection peak. 

In the case of an undisturbed high-gloss surface, the re�ected image appears as clean and distinct as observing it

directly. 



How is re�ection haze measured? 

Re�ection haze is caused by microscopic defects, which result in scattered light adjacent to the direction of

specular re�ection, and is visually observed. With the haze-gloss, it is now possible to measure and differentiate

both the directly re�ected (gloss) and diffusely scattered (haze) light. With the haze-gloss, the measurement of

re�ection has become as easy and as fast as the measurement of gloss. 

On surfaces with re�ection haze the re�ected image is surrounded by a halo. 

Re�ection haze caused by scattered light of low intensity, adjacent to the direction of specular re�ection, can be



measured with the haze-gloss. 
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