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This clinical study aims to determine differences in lipstick stains between 

ceramic veneers and natural teeth. Types of lipsticks affected lipstick stains on 
ceramic veneers and natural teeth were also investigated. A total of 30 patients 
were divided into two groups: ceramic-veneer (CV) group and natural-teeth (NT) 
group with 15 patients in each group. Seven lipstick types: Gloss & Balm, Gloss & 
Sheer, Cream, Liquid matte, Matte & Frost, Satin, and Matte were applied on 
patients’ lips. Six labial surfaces of maxillary anterior teeth were evaluated for the 
frequency of lipstick staining with each type of lipstick. Thus, 90 maxillary anterior 
teeth were examined per group. Data were analyzed using one-way repeated 

measures ANOVA (α = .05). One-way repeated measures ANOVA revealed that 
types of lipsticks had a statistically significant effect on lipstick stains (P < .001). 
Gloss & Balm lipstick left the highest frequency of lipstick staining in both CV and 
NT groups. Matte lipstick had the lowest frequency of lipstick staining. However, 
there was no statistically significant difference between the two groups concerning 
the lipstick staining (P = .083). In conclusion, based on our findings, types of lipstick 
affected lipstick stains in both groups. Regarding substrates, there was no 
statistically significant difference between the two groups. 
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CHAPTER I INTRODUCTION  

Background and rationale 

Nowadays, people put in much effort to look their best, since physical 

appearance plays an important role in an individual’s self-esteem. (1) The desire to 

be attractive is a key factor in growing demands for esthetic services especially in 

cases of reconstructing the esthetic zone. One of the most common chief 

complaints about patients seeking dental treatments is their esthetics of anterior 

teeth. Patients usually visit the dental office due to having unsatisfied smiles and the 

desire to improve their appearances. Since ceramic veneers have been proven to 

provide satisfactory long-term esthetic results, they have been used as a solution to 

achieve patient esthetic demands. Apart from their lower failure rate than direct 

restorations, they allowed mimicking of natural tooth appearance, resulting in 

satisfactory esthetics. (2, 3) 

 Over the centuries, cosmetic products have been used to enhance a person’s 

appearance. Lipstick is considered as an essential addition in making people feel 
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presentable, comfortable, and more confident. Women perceive lipstick as an 

important component in their daily makeup routine. Lipstick has gained popularity as 

the trend of using lipstick seems to be increasing. It plays a significant role in financial 

market. The key drivers in the growth of the market include rising awareness, 

regarding personal grooming and appearance among young female consumers, 

increasing urbanization, and changing lifestyles. There are several categories of 

lipsticks available in the market including matte, sheer, satin, powder lipstick, and 

others. The trend of using lip powder, especially in matte lipstick is gaining popularity 

among the female population. A variety of lipstick shades are available such as red, 

nude, brown, purple, maroon, pink, and others. The red color category is the most 

popular color lipstick estimated to hold the highest revenue share in 2018. The 

consumer group aged between 20-40 holds the largest lipstick market share. It is due 

to changes in their lifestyle and rising appearance consciousness. (4, 5) 

 Under a period of observation, it was found that lipsticks tend to stain on 

ceramic veneers. However, natural teeth have also been found to have lipstick 

staining. A survey in 1996 by Shiseido showed that 87% of American women 
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admitted to leaving traces of lipstick in unwanted areas. (6) Some ingredients in 

lipstick may have spread to the teeth. Nevertheless, it has been still unknown 

whether the types of lipstick would affect the staining on ceramic veneers. There was 

only the study of Abidi et al. and Galvão et al. showed that lipstick with an ultra-fixer 

stained resin composite more heavily than the lipstick with a common fixer. (7, 8)  

 

Research question 

1.) Do lipsticks show higher incidence of staining on ceramic veneers than 

natural teeth? 

2.) Do the types of lipsticks show incidence of staining differently?  

 

Research Objectives 

 The aims of this present study were to compare the differences of lipstick 

stains on ceramic veneers and on natural teeth, and to investigate whether the types 

of lipsticks affect the lipstick stains on ceramic veneers and natural teeth. 
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Research Hypothesis 

1) The frequency of lipstick staining among seven types of lipstick on 

maxillary anterior ceramic veneers would not differ from natural teeth.  

2) There was no difference in frequency of lipstick staining among seven 

types of lipstick on maxillary anterior ceramic veneers and natural teeth. 

Conceptual framework 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  1: Diagram of conceptual framework 

Factors influencing lipstick stains on ceramic veneers 
Lip type (Thin, Average, Thick) 
Gummy smile, Short upper lip 
Upper incisal angle (UIA) 
Actions after applying lipstick 
Filler or Botox 
Room temperature 
Thickness of lipstick 
Application times 
Area of lipstick application on lip 
 

Types of lipstick Lipstick stains on maxillary anterior ceramic 

Visual method 

Instrumental method 

Gloss&Balm 
Gloss&Sheer 
Cream 
Liquid matte 
Matte&Frost 
Satin 
Matte  
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Keywords  

ceramic veneers, lipsticks, lipstick stain, lipstick transfer, natural teeth 

 

Limitations 

1. This study was performed with one brand lipstick (Chanel, France) so this 

study might not represent other lipstick’s brands in the market.   

2. The lipstick stains were evaluated in maxillary anterior ceramic veneers, which 

were fabricated from one system (IPS e.max, Ivoclar Vivadent, Schaan, 

Liechtenstein). The pattern of lipstick stains may be different depending on 

the types of ceramic materials. 

3. The situation where the patients were wearing lipstick and doing daily 

activities/ routines: smiling or speaking, was only a simulation. 

4. In this study, lipsticks were applied one layer by a disposable brush 

applicator to control amount of lipsticks. Therefore, this method may not 

represent daily lipstick application. 
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CHAPTER II REVIEW OF LITERATURE 

Definitions 

  Lipstick is defined as a cosmetic product which consisted of three main raw 

materials: oils, waxes, and colors. They can be manufactured from either natural or 

synthetic materials. Lipsticks have three basic forms; solid, semi-solid, and liquid 

forms. (9) Veneer is a thin layer of material which is used to place over the teeth to 

protect or improve the esthetic of the teeth. It is frequently termed as a laminate 

veneer. (10) Lipstick stains are defined as a visible stain on the anterior maxillary 

anterior ceramic veneers and maxillary anterior teeth. (Figure 2) 

 

Figure  2:  Lipstick stain 
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Lipsticks 

Lipstick ingredients: 

The main ingredients found in lipsticks are colors, bases, fragrances, flavoring 

agents, and additives. Lipsticks contain oils about 40-50 % (by weight), a mixture of 

waxes approximately 20%, and coloring agents accounting for another 2-10 % (by 

weight). Fragrances and preservatives are always added to the lipsticks, but they 

account for one percent or less of the mixture. (11)  

A majority lipstick formula is: (9, 12) 

 1. Colors  

 They are the main reason for purchasing lipstick. The popular color 

shades vary from pinks through to true reds. Also, the color shades can be yellow, 

orange, violet, blue, or colorless. Finely divided metal or pearlescent material is 

added to several lipsticks; for example, frost lipstick to provide a high degree of gloss 

to the lips. The colors should be non-toxic and edible.  

 The lipsticks can be colored by coloring agents, staining dyes, and 

pigments. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 15 

  1.1 Staining dyes 

Eosin dyes which are tetrabromo derivative of fluorescein acid 

known as bromic acid or D&C Red No.21 have been used in lip 

products. Nowadays, bromic acid is mixed with other pigments 

to achieve a long-lasting effect. There are two types of staining 

dyes are as follows: 

1.1.1 Eosin (water-soluble) 

• D&C Red No. 21 C I 45380:2 

1.1.2 Bromic acid (halogenated derivatives of 

fluorescein) 

• D&C Red No. 27 C I 45410:1 (Tetrachloro-

tetrabromo fluorescein) 

• D&C Orange No. 5 CI 45370:1 

(Dibromofluorescein) 

• D&C Orange No.10 (Di-iodofluorescein) 

Eosin and its derivative may cause allergy or 
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photosensitization. Furthermore, they can change the original 

color shades of lipstick.  

  1.2 Pigments 

The pigments must meet the basic requirements of FDA and 

they have been subjected to Food and Drug Administration or 

FDA approval before using cosmetic products. 

   FDA classified the certified colors into three categories: 

• Food Drug & Cosmetic Colors (FD&C Color)  

• Drug & Cosmetic Colors (D&C Color)  

• External Drug & Cosmetic Color (Ext. D&C 

Colors) 

   Only FD&C and D&C color can be used for lip products.   

Although there are 87 colors, only a restricted number 

can be used for lipstick. 

   Pigments can be divided into three categories: 
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1.2.1 Inorganic pigments  

Titanium dioxide is often added less than 4% to 

provide whiteish and opacity. 

1.2.2 Organic pigments 

Red No. 36, D&C Orange No.17 which are non- 

soluble both in water and oil.  

1.2.3 Metallic lake 

  Generally, the lake of Aluminum is used for 

transparent lipstick. Examples of the metallic lake are 

as below: 

- Calcium lake of D & C Red No. 7, 31, 34 

- Barium lake of D & C Red No. 9, and D & C 

Orange No. 17 

- Aluminum lake of D & C Red No. 2, 3, 19 

and FD & C yellow No. 5 
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 2. Bases 

     The bases consist of oils, fats, and waxes in an appropriate ratio.  

  2.1 Oils 

The roles of oils are a film-forming agent and solvents for the 

coloring agents that allow them to disperse non-soluble 

pigments, for example, vegetable oil, mineral oil, synthetic oil. 

  2.2 Fats  

Various fats are used in lipstick such as animal fats, cocoa 

butter, hydrogenated vegetable oils, and petrolatum. They 

enable color dispersion and easy to form the shape of lipstick. 

Moreover, fats can make the lips softer. 

  2.3 Waxes  

Waxes should help lipsticks to keep their forms at room 

temperature. They give lipstick’s shapes and ease of removal 

from the molds. They also allow lipstick to melt during 

application and help to keep the color on the lip. 
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Furthermore, they increase both shiny characteristics and 

hardness for the lipsticks. The most commonly used wax types 

for lipsticks are animal waxes, vegetable waxes, mineral or 

hydrocarbon waxes. 

3. Fragrances and flavoring agents   

 Fragrances can diminish the smell from oils, waxes, pigments, and 

other ingredients. Lipstick manufacturers try to add fragrances and flavoring agents 

such as rose, aniseed, cinnamon, clove, lemon, orange, tangerine to make a pleasant 

sensation. They should be stable, compatible with the base, and not initiate an 

allergic reaction.  

 The scents of lipsticks usually originate from flowers, spices, and fruits. 

The fragrances can come from both natural and synthetic. Hydroxyphenyl butanone, 

ethyl dimethyl dioxolane acetate, and hexyl acetate/ trans-2-hexanal diethyl acetate 

are used for raspberry, strawberry, and apple scents respectively. 

 4. Additives 

 The aims of adding additives are to improve the stabilization and 
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efficacy of lipsticks.  

  4.1 Antioxidants: 

Lipsticks consist of some ingredients that may degrade over 

time due to oxidation reaction. Antioxidants: for example, 

butylated hydroxyanisole, butylated hydroxytoluene, 2,5, di-

tert-butyl hydroquinone, propyl gallate, play an important role 

in increasing their shelf-life and preventing rancid smell.   

4.2 Preservatives 

The preservatives such as propyl-h-hydroxybenzoate, are 

added to lipsticks for antimicrobial effect. Any formula of 

cosmetic product that incorporates water needs a preservative 

to inhibit microbial formulation and growth. 

  4.3 Oil-soluble sunscreen 

It believes that oil-soluble sunscreen can prevent sun blisters 

from the sun’s rays. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 21 

Lipstick classifications 

Lipsticks can be classified into seven categories based on their compositions. 

 1. High stain lipstick 

 High stain lipstick is usually made from castor oil, hydrogenated castor 

oil, and triglyceride of ricinoleic acid which act as a hardening agent. Moreover, it 

contains a carnauba wax which is a key ingredient in terms of strengthening the 

lipstick because of a high melting point (more than 63C). Lipstick will be softer 

when a wax dissolve completely in the liquid oil. 

 2. Creamy lipstick 

 This type of lipstick contains a high volume of castor oil which is the 

solvent for Bromo acids. 

 3. Transparent lipstick 

 The soluble or stabilized dye is used instead of insoluble opaque 

pigment or lake; hence light can penetrate. This type of lipstick does not contain any 

fat. Also, it consists of glycerin-boric acid, water-soluble color, and dye dissolve in 

sodium stearate and alcohol. The preparation can be performed by the 
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saponification of stearic acid ester and triethanolamine. After that, adding dye 

dissolved in glycerin, and glycol. 

 Also, a water-soluble dye can be used instead of oil-soluble dye to 

improve better color attachment. Anhydrous lower alcohol such as ethanol or 

isopropanol which is solvent admixed 2-10 % together with the bases, and other 

ingredients for better stabilization.  

 4. Lip salves 

 The purpose of using lip salves is not for decorative lipstick, but it is 

used for protecting the lip from cold. They do not contain any staining dye or dye 

solvent. The main material bases are mineral oil, jelly, or wax. Hydrophilic materials 

are added to improve color attachment on the surface. Some authors classified 

lipstick in the same type of lip gloss, but lip salves are packed up in bearing or roll-

on.  

 5. Lip gloss 

 In the present, lip gloss is usually semi-solid and translucent. The 

main components are a mixture of pigment, wax, oil, and lanolin materials. When 
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applying to the lip by finger or roller, it makes the lip soft and shine.   

 6. Liquid lipstick 

 The preparation of liquid lipstick aims to form more permanent film 

than conventional lipstick. Film-forming resin and plasticizer consist of dye soluble in 

alcohol.   

 7. Micro-encapsulated lipsticks 

 It is the lipstick contained the mixture of color and base which are 

packed in small capsules (microcapsules). These microcapsules are water-soluble. 

The color will slowly release and dry to form a thick film on the lip after applying 

lipstick. (13, 14) 

Moreover, lipsticks can be categorized by basic characteristics. (15) 

1. Sheer lipstick 

    Sheer lipsticks provide a little spark on their lips. These lipsticks are 

enriched with moisturizing oils so they would be the best option for dry and 

chapped lips. However, sheer lipsticks need a touch up every 4-5 hours because 

they do not stay for long hours. 
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2. Matte lipstick 

    Pure color with a smooth and even texture is given by matte lipsticks. 

These are contrary to sheer or glossy lipsticks which are all about a lustrous look. 

High color in matte lipsticks is brilliant at covering up pigmented and inconsistent 

lips. 

3. Glossy lipstick 

    A shiny and watery look from gloss lipsticks can enhance lip 

dimension which is great for dry and thin lips. Moreover, the advantage part is that 

they are deeply hydrating as well. The luminosity factor is high in these lipsticks. 

They provide low to medium coverage and a semi-sheer finish.  Gloss lipsticks are 

available in liquid form as well as gloss-sticks. 

4. Creamy/Creme lipstick 

   These lipsticks contain an abundance of oils and butter and therefore, 

are excellent for nourishing lips. Creamy lipsticks are easy to apply with a gliding 

flow. Moreover, they also have a high quantity of wax which helps to increase the 
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staying power of the lipsticks. The color payoff and coverage are different from 

shade to shade. Creamy lipsticks tend to melt in hot and humid conditions; therefore 

they are perfect for colder climates. 

5. Stain or Lip tints 

   Stain lipsticks are the vibrant color lipsticks without touch up that can 

last throughout the day. The major drawback of applying this stain lipstick is lip 

dryness. Thus, a balm is suggested to apply before using this lipstick to keep the lip 

moisturized. Stain lipsticks are usually found in liquid form, these glide onto the lip 

like a gloss, afterward, a sheer stain is left behind. This provides high color payoff and 

long-lasting.   

6. Liquid matte lipstick 

   Liquid matte lipsticks are a solution for matte lipsticks which give 

lipstick a dry feeling to the lips. They are easy to apply like a gloss but provide the 

characteristic of matte.   
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7. Matte balms 

     These are a combination of the benefit of a balm and the coverage 

and color payoff of a matte lipstick. They are easy to glide onto the lips provided a 

smooth and long-lasting finish. 

8. Balm tints 

   Lip balms are available in a crayon form. They can moisturize the lips 

with natural-looking color. Some of them consist of SPF protection to keep lips 

hydrated. The color of lip balms may last from an hour to a couple of hours 

depending on brands. 

 Lipstick manufacturing process  

1. Color grinding 

The manufacturing process begins with color grinding to consistently 

disperse color.   

2. Mixing 

  After the pigments are prepared, oils and waxes are mixed in the 
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stream jacket vessel or water bath under the temperature which is higher than their 

melting point 2-3ºC. Then, the solvent solution and liquid oils are mixed with the 

color pigments. The mixture passes through the roller or colloid mill until it achieves 

a uniform consistency. The fragrances are added to the mixture when the 

temperature is lower than 70 ºC then stirring slowly to avoid trapped air bubbles. At 

this time, vacuum equipment may be used to withdraw the air. 

  3. Molding  

  Before molding the lipsticks, the molds which are gold, aluminum, or 

alloy are cleaned and lubricated with liquid paraffin, or isopropyl myristate. Lipstick is 

poured up-side-down so that the bottom of the tube is at the top of the mold. Any 

excess is removed from the mold. When the temperature is cooled down, the 

lipsticks are separated from the molds.   

  4. Flaming 

  After the molding process has been done, the lipsticks are kept for 

one week before flaming. The lipsticks should be flamed to eliminate small defects 

and produce a glossy finishing to the surface. The lipsticks are examined for air holes, 
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mold separation lines, or blemishes. 

  5. Packaging and labeling 

  The final steps in the lipstick manufacturing process are packaging and 

labeling. The lipsticks are packaged into the various package with the requirements 

of the manufacturers of the brand owner. (12) 

Lipstick application 

Lipsticks are usually applied to the lip which its color may penetrate a 

stratum corneum of the epidermis approximately 2/5. The amount of lipstick per one 

application time is 0.006 grams. (16) 

 

Anatomy and physiological characteristics of the lips 

The characteristics of the lip were unique. The lip was completely soft tissue 

that consisted of muscular membranous, and skin. The histology of the lip was the 

stratified squamous epithelium. It was divided into three parts: external surface, 

internal surface, and transitional zone. Skin, with its hair follicles, sebaceous glands, 

and sweat glands were found in the external surfaces. The internal surface carrying 
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salivary glands was covered by the labial mucosa, a non-stratified, non-keratinized 

epithelium. The transitional zone located between the external surface and the 

internal surface was the red vermillion border of the lip. It did not have hair follicles 

and sweat glands like normal skin, but sebaceous glands were present in about 50% 

of adults. Therefore, the source of moisture for the lip was saliva in the oral cavity. 

Lip was easier to lose water three times than regular skin, so its function acting as a 

barrier to retain water was lower than facial skin. The deeper part of the lip was the 

orbicularis oris muscle and loose connective tissue. The labial tissue was very 

sensitive because it contained a dense population of sensory receptors, including 

Meissner corpuscles, Merkel cells, and free nerve endings. Lip skin had a faster 

turnover rate two times higher than adjacent skin. (11) 

 

Lip movement and pronunciation  

 The lip is one of the speech organs or vocal organs which involves in the 

production of speech sounds. Teeth's position can also affect the production of 
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English consonants. There are five valves affected by teeth position: (17) 

1. Bilabial sounds 

/B/, /P/, /M/ sounds are produced by contact of the lips. Insufficient lips 

support can cause defective bilabial sounds. 

2. Labiodental sounds 

/F/ and /V/ represent labiodental sounds that are made between upper 

incisors and the labio-lingual center of the posterior third of the lower lip. 

3. Linguodental sounds 

Consonant /Th/ is made closer to the ridge than the tip of the teeth. The 

labio-lingual position of anterior teeth is provided by these sounds. 

4. Linguoalveolar sounds 

The valves are formed by contact of the tip of the tongue with the most 

anterior part of the palate (the alveolus) of the lingual sided of the 

anterior teeth to produce alveolar sounds (e.g., /T/, /D/, /S/, /Z/). The 

sibilant sounds (sharp sounds) are also alveolar sounds (e.g., /S/, /Z/, 

“sh”, “ch”).   
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5. Linguopalatal and articulatory characteristics 

The tip of the tongue is in a forward position but does not contact the 

maxillary anterior teeth. The mandible will move forward and upward, 

with the teeth almost contact. 

 

Anatomy of smile  

 A smile is developed by exposing teeth and gingivae created by the lips. 

Smile characteristics are affected by various factors, for example, age, gender, and 

orthodontic treatment. There are two types of a smile: a posed or social smile, and 

an emotional smile. (Ackermen et al.) The social smile is a reproducible smile while 

the emotional smile varies depending on an emotional display.  (18) 

 

Dental ceramic in restorative dentistry  

 The interest and esthetic demand for non-metallic material had been 

increased after Charles Land introduced the first feldspathic porcelain crown in 1903. 
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(19, 20) The properties of ceramics were non-metallic, resistant to degradation, 

biocompatible restorative materials, and a coefficient of thermal expansion which 

was similar to the tooth structure. (20) Moreover, they could mimic natural teeth 

because of their potential to reproduce the depth of translucency, depth of color, 

and texture. However, they still had limitations of their use due to brittleness, crack 

propagation, low tensile strength, wear resistance, and marginal accuracy. Hence, 

they were susceptible to fracture during placement, mastication, and trauma.  (20, 

21)  

 Ceramic classifications  

 Ceramics were classified into four categories according to their composition of 

glass-to-crystalline-ratio: (22) 

▪ Composition Category 1: Glass-based Systems (mainly silica), Amorphous 

Glass 

The main components of a glass-based system were silicon dioxide 

(silica or quartz) with various amounts of alumina. Dental ceramics were 

manufactured from the synthetic forms of aluminosilicate glasses. They were 
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first used in dentistry to fabricate porcelain dentures. Although these 

materials provided great esthetic value and high translucency like natural 

teeth, they had low mechanical properties with low flexural strength from 60 

to 70 MPa. They should be used as veneer materials for metal or ceramic 

substructures, as well as for veneers. 

▪ Composition Category 2: Glass-based Systems with Crystalline Second 

Phase, Porcelain 

Giordano and McLaren subdivided this category into three groups 

because this category has a broad range of glass-crystalline ratios and crystal 

types. 

o Subcategory 2.1 Low-to-Moderate Leucite-Containing Feldspathic 

Glass 

Leucite crystals were added to improve strength. They 

changed the coefficient of thermal expansion (CTE), and inhibited 

crack propagation. The original materials had low fracture resistance 
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and abrasive properties relative to enamel because of random 

distribution and large particle size (several hundred microns). The 

novel generations of materials had higher flexural strength and less 

abrasiveness due to finer leucite crystals (10 µm to 20 µm) and even 

distribution of particles throughout the glass. (23)   

o Subcategory 2.2 High-Leucite (Approximately 50%) Containing Glass, 

Glass-Ceramics 

The mechanical and physical properties of this subcategory 

had improved; for example, increased fracture resistance, improved 

thermal shock resistance, and resistance to erosion. A secondary heat 

treatment nucleates and grows crystals improved mechanical and 

physical properties because of the physical presence of the crystals 

and the generation of compressive stress around the crystals. The 

original well-known pressable ceramic system was Empress(Ivoclar 

Vivadent). The machinable system of Empress for both CEREC and 
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E4D CAD/CAM system was Empress CAD (Ivoclar). Fracture resistance of 

both machinable and pressable systems were higher than 

powder/liquid systems. Furthermore, the use of machinable and 

pressable systems as posterior inlay and onlay applications and 

anterior veneer and crown restoration demonstrated excellent clinical 

results. (22) 

o Subcategory 2.3 Lithium-Disilicate Glass-Ceramics 

This subcategory was true glass-ceramic with a lithium disilicate 

crystal content of 70% which was first introduced by Ivoclar as 

Empress. In 2005, Ivoclar launched IPS e.max press in 2005 which had 

better physical and mechanical properties than Empress. The flexural 

strength was improved as results from the increase of crystal contents 

and refined the size of the crystal. The flexural strength was 360 MPa 

that is three times higher than Empress. (24) It had better translucency 

because the increased of crystalline content and low refractive index 

of the lithium disilicate crystals. With sufficient translucency, it was 
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used for the highest esthetic restorations. (22) 

▪ Composition Category 3: Interpenetrating Phase Ceramics 

In-Ceram was an infused ceramic also called the Interpenetrating 

phase. It consisted of at least two phases. Interpenetrating phase materials 

were fabricated by creating a porous matrix. After that, the porosities are 

filled with second phase material, lanthanum aluminosilicate glass, using 

capillary action. This category was used as inlays, onlays, anterior/posterior 

crowns, and bridges. The mechanical and physical properties of this category 

had been improved due to the individual components. Flexural strength for 

In-Ceram Spinell, In-Ceram Alumina, In-Ceram Zirconia were 350, 450, 650 

MPa respectively. Because of high opacity, In-Ceram Zirconia wasused on 

posterior teeth. On the other hand, In-Ceram Spinell was more suitable for 

anterior esthetics. (22) 

▪ Composition Category 4: Polycrystalline Solids 

Polycrystalline Solids were formed in solid dense, air-free, glass-free 
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polycrystalline structures. The first Polycrystalline Solids was Procera AlCeram 

alumina (Nobel Biocare). The use of zirconia had increased dramatically. 

Zirconia existed in three phases: monoclinic, tetragonal, and cubic phase. It 

was not pure zirconia because small amounts of metal oxides were added to 

stabilize zirconia in the tetragonal phase at room temperature which called 

partially stabilized zirconia. The flexural strength was between 900 and 1,100 

MPa. (25) The fracture toughness was rage from 8 to 10 MPa m1/2.  With the 

apparent physical properties, zirconia could be used for multiple-unit anterior 

and posterior FPDs. (22) 

 Ceramic veneers 

 Ceramic veneers were first introduced by Charles Pincus in 1983. (3) They 

were considered to be a conservative treatment. Proper selection of ceramic to be 

used for veneers was very important because it would affect the success rate of 

restorations. The indications of ceramic veneers were wide range below: (26) 

 1) Correction of alternations in tooth shape or position 

 2) Changes in the morphology of teeth with microdontia or tooth 
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transposition 

 3) Presence of diastemas and/or poor incisal embrasures 

 4) Repair of incisal fractures 

 5) Extensive anterior dental restorations 

 6) Enamel alterations (abrasion, attrition, abfraction) 

 7) Change in tooth color 

 8) Anterior guide rehabilitation 

 9) Repair of crown and bridge 

 Material for ceramic veneers fabrication 

 Several ceramic materials can be used for veneers fabrication and they were 

classified into four groups according to their compositions. (22) 

 The feldspathic porcelain was most commonly indicated to fabricate veneers 

to achieve optimal esthetic results in the case without changing tooth color or 

improving displeasing shapes or contours and/or lack of size and/or volume, requiring 

morphologic modifications; diastema closure, anterior tooth alignment, restoring 

localized enamel malformations, fluorosis with enamel mottling, and misshapen 
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teeth. (3, 26, 27, 28)  

Although the feldspathic porcelain presented high translucency, it had low 

flexural strength from 60-70 MPa. However, the flexural strength of feldspathic 

porcelain increased when a good bond with a stiffer tooth substructure was 

provided. Furthermore, it was easily fracture because it consisted of high glass 

contents. Dental ceramics had been improved both both in material properties and 

manufacturing techniques. Lithium disilicate glass ceramic was one such material 

glass-ceramics, which were both highly esthetic and possess exceptional mechanical 

properties. (29) It became a popular material that allowed us to fabricate single-

tooth restoration, bridge in anterior and premolar region, implant superstructures, 

hybrid abutment solutions, minimally invasive inlay and onlay (1 mm) and thin 

veneer (0.3 mm). The restorations were veneered in a highly esthetic manner or, if 

they were fabricated as monolithic restorations, they were stained. (27) From the 

study of Sulaiman et al., IPS e.max veneer performed well with a low failure rate in 

45 months ( monolithic form1.3%, layered form 1.53% ). (30) 
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IPS e.max 

Lithium disilicate (2SiO2–Li2O) dental ceramics were first launched in 1988 for 

use as a heat-pressed core material branded as IPS™ Empress 2 (Ivoclar Vivadent, 

Lichtenstein). The new ceramic line from reformulation and refinement of the 

production process of Empress 2 was released in 2005 under the brand of IPS e.max 

Press.  In 2006, IPS e.max CAD was as a lithium disilicate glass-ceramic, specifically 

prepared for CAD/CAM use. (29) 

 IPS e.max was a lithium disilicate glass ceramic which improved physical and 

optical properties. It became a popular ceramic system because of its superior 

mechanical properties with high flexural strength (365 MPa) and fracture toughness 

(2.80 MPa.m1/2). (31) 

The processing techniques of IPS e.max could be either lost wax hot pressing 

technique or CAD/CAM milling procedures which were IPS e.max press and IPS e.max 

CAD. (32)  

IPS e.max color stability 

 Color stability is one of the factors for a long-term success rate of an esthetic 
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restoration. Both extrinsic and intrinsic color can affect color stability. (33) 

 IPS e.max veneers fabricated from IPS e.max computer-aided design (CAD), IPS 

e-max CERAM, and IPS e.max Press with glazing after immersed in the staining 

solutions for up to 54 hours showed acceptable color change. The non-glazed 

pressed lithium, disilicate presented unacceptable color change, hence the glaze 

played an important role in the color stability of IPS e.max press restoration because 

it was staining resistant. (33, 34) 

 

Measurement of color alteration 

The color of dental restorative materials can be measured in reflected light 

by both a visual (subjective) method and an instrumental (objective) method. In the 

visual method, the color alteration is assessed by subjective comparison by using 

color scales, from acrylic resin or ceramic scales (7), whereas the spectrophotometer, 

calorimeters and computerized image analysis are used for the instrumental method. 

The CIE L*a*b*(Commission International l´Eclairage) system is used to determining 
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color change. The color alteration can be calculated by the total color variation ΔE 

according to the following equation: (35) 

∆𝐸 = √(∆𝐿)2 + (∆𝑎)2 + (∆𝑏)2 

 When the L* parameter represents lightness, a*, and b* represent for the green-red 

and blue-yellow color components. A value of ∆E* of 3.3 is considered as 

noticeable clinically. (36) 
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CHAPTER III MATERIALS AND METHODS 

Research design 

This study was an in vivo study with the aim to determine differences in 

lipstick stains between ceramic veneers and natural teeth. Types of lipsticks affected 

lipstick stains on ceramic veneers and natural teeth were also investigated. 
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Research methodology 

 

 

Figure 3: Diagram of study design 
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Population and sample 

This study was conducted with approval of the ethical committee of the 

Faculty of Dentistry, Chulalongkorn University, Thailand (approval number: HREC-DCU 

2019-022). There were no previous studies, therefore, a pilot study was conducted in 

two patients (one patient was a test group and another a control group.). The total 

sample size was 30, calculated from the pilot study by using G-Power.  

A total of 30 participants were enrolled in this study. The selection criteria for 

the study population were healthy subjects aged older than 18 years old. The 

subjects were divided into two groups equally: a ceramic-veneer group (CV group) 

and a natural-teeth group (NT group) with 15 participants in each group. The CV 

group (n = 15) included patients with at least six maxillary anterior ceramic veneers 

fabricated using IPS e.max (Ivoclar Vivadent, Schaan, Liechtenstein) without any 

chipping, fracture, or dislodgement at the Esthetics Restorative and Implant Dentistry 

Clinic, Faculty of Dentistry, Chulalongkorn University. The NT group (n = 15) consisted 

of patients with well-aligned intact maxillary anterior teeth without labial fillings or 

any macroscopic defects such as abrasion or abfraction. The patients must present 
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normal occlusion, normal anterior teeth alignment with normal angulation of upper 

incisor from Steiner's cephalometric norms for Thai population U1-NA = 

22°±5.94°.(Figure 4) (37) The exclusion criteria were a history of cleft lip and cleft 

palate, lip injection, lip surgery, lip pathology or active skin lesions, history of allergy 

to lip products, and conditions of dry or chapped lip. After informed consent was 

signed, the data were recorded by single investigator. 
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Figure 4: Example figure of normal angulation of upper incisor from 
Steiner's cephalometric norms for Thai population demonstrated on 

a lateral cephalometric radiograph. 
 

 

Intervention 

 Ceramic-veneer group (CV group): seven types of lipsticks (Chanel, France) 

 Natural-teeth group (NT group): seven types of lipsticks (Chanel, France) 
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Outcome Measurement 

Variables to be measured 

- Frequency of lipstick staining 

- L*, a*, b*, and ΔE 

Instrument Design 

 Lipstick samples 

 In this study, lipstick samples from different types of lipstick from one brand 

(Chanel, France) were collected. The red shades were selected because the lipstick 

stains could be detected easily, and they were the most popular shades. (4,5)  Seven 

lipstick types: Gloss & Balm, Gloss & Sheer, Cream, Liquid matte, Matte & Frost, Satin, 

and Matte, (Chanel, France), were applied to all subjects. Types and compositions of 

seven lipsticks were described in Table 1. Lipsticks were kept at room temperature 

and out of direct sunlight in a cool and dry place to avoid heat exposure that may 

decompose and break down them over time. 
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Patient preparation    

The patients were not allowed to use any cosmetic product on the lips at 

least 10 hours beforehand. First, dental plaque and biofilm were removed from their 

maxillary anterior teeth by using a rubber cup with fine- grit polishing paste. After 

that, they rinsed their mouths with water and sipped 30 ml water to moisturize their 

mouths. Next, their lips were dabbed gently with napkins to remove residue of water 

from these areas. Lastly, they were instructed to do pronunciation exercises of 

example sentences which represented bilabial (/M/), and labio-dental (/F/, /V/) 

sounds. 

Lipstick stain evaluation criteria 

There were two methods to evaluate lipstick stain in this study:  

  (a) Visual method 

The frequency of lipstick staining was recorded on each labial surface of 

maxillary anterior teeth. Thus, a total of 90 maxillary anterior teeth were analyzed 

per group. The frequency of lipstick staining ranged from 0 to 6 for each patient. In 
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the absence of a lipstick stain, it was rated as 0. On the other hand, 1 was given for 

the area which presented a lipstick stain. 

 (b) Instrumental method 

The spectrophotometer was used for color measurement to collect 

quantitative data by using the CIE L*a*b* (Commission International l´Eclairage) 

system. The color differences of maxillary anterior teeth between before and after 

lipstick application was calculated by the total color variation delta E (ΔE) according 

to the following:   

∆𝐸 = √(∆𝐿)2 + (∆𝑎)2 + (∆𝑏)2 

When the L* parameter represents lightness, and a*, and b* represent green-

red and blue-yellow color components. A value of ∆E* of 3.3 is considered as 

noticeable clinically. (35) 

Vacuum-formed trays fabrication 

To fabricate an individual positioning device for spectrophotometer, thirty 

conventional impressions of the entire maxillary arch were made by alginate material 

(Jeltrate®; Dentsply Caulk). Study casts were fabricated from a type III stone (Comet 
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3; Lafarge Prestia Co. Ltd.). Clear soft acrylic stents (Sof-Tray®; Ultradent, inc.) for 

each patient were made on study casts. Then, the labial tray surfaces of maxillary 

anterior teeth were cut in half diameter of VITA Easyshade compact’s tip to 

standardize a procedure for shade recording. The other areas of the tray were fully 

scalloped to avoid any tissue contact, as shown in figure 5. 

 

Figure 5: Vacuum-formed tray



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lipstick application and lipstick stain measurement methods 

 Extra-oral digital photographs in both frontal and lateral views (Nikon D750 

and Nikon AF-S VR Micro-Nikkor 105mm f/2.8G) were taken in the studio at both rest 

and posed smile positions at baseline. The vacuum-formed trays were placed 

carefully on the maxillary arch. A digital spectrophotometer (VITA Easyshade 

Compact, DEASYCS220, Zahnfabrik H. Rauter GmbH & Co.KG) was used to measure L*, 

a*, and b* values as baseline data. Calibration was done according to manufacturer 

instruction before each measurement. The tip of the VITA Easyshade compact with 

its 6 mm diameter was positioned perpendicular to the tooth surface and on the 

vacuum-formed tray to measure at the middle third of each maxillary anterior tooth 

(Figure 6). Six labial surfaces of maxillary anterior teeth L*, a*, and b* values were 

measured. Each value representation was collected from the mean of three 

measured values. After removing the tray, one layer of each lipstick type was applied 

thoroughly on lips by a disposable brush applicator in a clockwise direction starting 

from upper lip to lower lip within the vermillion area, and from right to left side of 

the patient in a rest position by one operator. The applied lipstick was picked 
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randomly and used only once on a particular subject. A total of seven types of 

lipsticks were applied on the lip. Before applying the next lipstick, makeup remover 

and cotton pellets were used to clean the lips thoroughly to prevent staining effect 

from previously applied lipstick. Between each lipstick application, remnants of 

previously applied lipstick on maxillary anterior teeth were removed from the 

substrate's surface with fine-grit polishing paste. Then, the patients were instructed to 

rinse their mouth. They were required to rest for 30 seconds, and were not allowed 

to speak or move their lips while waiting. If they had any questions, they could ask 

the evaluator by writing or typing. Then, the patients pronounced /M/ sound phrase 

(Mali Mong Maeo Miao Kin Mamuang Man) 10 syllables in 3 seconds, /F/, /V/ phrase 

(Fueangfa Fumfai Phro Fao Fong Faep Fufong) 10 syllables in 3 seconds, and 

compressed their lips for 3 seconds. Three extra-oral photographs were taken, and 

the VITA Easyshade compact was used in the same manner as described previously 

to measure L*, a*, and b* values after lipstick application (Figure 6). 
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Figure 6: Lipstick stain evaluation by VITA Easyshade compact 
 

Data collection  

Methods of data collection 

Outcomes of lipstick stains were evaluated by the frequency of lipstick 

staining and L*, b*, a*, and ΔE. 
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Data analysis  

Statistical analysis of data 

All data were analyzed using the SPSS 22.0 program (SPSS® Inc, Chicago, IL, 

USA). One-way repeated-measures ANOVA was performed for evaluation association 

between and within-subjects. Values of P ≤ 0.05 were accepted as significant. 
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CHAPTER IV RESULTS 

The data were collected from 30 participants: 28 females and two males, 

between the ages of 23 and 69, with an average age of (± standard deviation) 33±9.4 

years old. The ceramic-veneer group was categorized as the patients received 

maxillary anterior ceramic veneers during the period 2015 to 2020 with an average 

3.5 years in function at the Esthetic Restorative and Implant Dentistry Clinic, Faculty 

of Dentistry, Chulalongkorn University. The study, by visual method, found that Gloss 

& Balm lipstick showed the highest frequency of lipstick staining in both ceramic-

veneer and natural-teeth groups, with an average of 2.87 and 2.53 teeth per person, 

respectively, whereas Matte lipstick had the lowest frequency of lipstick staining at 

an average of 0.87 and 0.53 teeth per person, respectively (Table 2).  
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Table 2: Frequency of lipstick staining in ceramic-veneer group (n=15) and natural-
teeth group (n=15) 
 

Types of lipsticks Lip editions Ceramic-veneer 
group  

Mean (per tooth) 

Natural-teeth 
group 

Mean (per tooth) 
1. Gloss & Balm Chanel Rouge 

coco stylo 
2.87 2.53 

2. Gloss & Sheer Chanel Rouge 
coco shine 

1.8 1.27 

3. Cream Chanel Rouge 
coco 

1.6 1.07 

4. Liquid Matte Chanel Rouge 
Allure Ink 

2.33 0.93 

5. Matte & Frost Chanel Rouge 
Allure 

1.73 1.4 

6. Satin Chanel Le rouge 
crayon de 
couleur 

2.07 1 

7. Matte Chanel Rouge 
Allure Velvet 

0.87 0.53 

 

The results, as shown in table 3, found that types of lipstick had a statistically 

significant effect on lipstick stains (P < .001) when a one-way repeated measures 

ANOVA was performed. However, lipstick staining on the teeth of both groups was 

not different in terms of statistical significance. (P = .083) 
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Table 3: Repeated Measure ANOVA (Within -Between subjects) 
 

Within 
subjects 

SS Df MS F Sig 

Types of 
lipsticks 

64.142 6 10.694 5.421 0.000** 

Types of 
lipsticks X 
Substrates 

16.124 6 2.687 1.362 0.233 

Error 
(Substrates) 

33.429 168 1.973     

Between 
subjects 

SS Df MS F sig 

Substrates 36.043 1 36.043 3.222 0.083 
error 313.238 28 11.187     
** p < .001, SS = Sum of Square, MS = Mean Square 

As previously mentioned, types of lipsticks had the effect of lipstick stains on 

the teeth. The use of Wilcoxon-signed rank test, as shown in table 4, found significant 

differences among types of lipsticks in ceramic-veneer group are shown as follows; 

lipstick stains of Type I differed from Type II, lipstick stains of Type II differed from 

Type III, and lipstick stains of Type VII differed from Type I, Type III, Type IV and Type 

V demonstrating in the statistically significant result. (P < .0 5 ) For the natural-teeth 

group, the results indicated that lipstick stains of Type I differed from Type II, Type III, 
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Type IV, Type VI, and Type VII, and lipstick stain of Type III differed from Type VII 

reaching statistical significance. (P < .05)  

 

Table  4: Wilcoxon signed rank test 

* The mean difference is significant at .05 level. *P < .05  

Types of 
lipsticks 

Substrates 2. Gloss & 
Sheer 3. Cream 

4. Liquid 
Matte 

5. Matte & 
Frost 6. Satin 7. Matte 

1. Gloss 
& Balm 

Veneer 
group .023* 1.000 .369 .067 .165 .006* 

Natural 
teeth group .034* .021* .037* .060 .033* .011* 

2. Gloss 
& Sheer 

Veneer 
group  .023* .418 .837 .653 .109 

Natural 
teeth group  .558 .535 .763 .477 .259 

3. Cream 

Veneer 
group   

.369 .067 .165 .006* 
Natural 

teeth group   .720 .526 .944 .011* 

4.  Liquid 
Matte 

Veneer 
group    

.058 .571 .004* 
Natural 

teeth group    .398 .893 .131 

5. Matte 
& Frost 

Veneer 
group     

.378 .046* 
Natural 

teeth group     .322 .088 

6. Satin       

Veneer 
group      

.059 
Natural 

teeth group      .400 
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During clinical observation of lipstick stains, locations of lipstick stains on 

maxillary anterior teeth of both groups: ceramic-veneer group and natural-teeth 

group were randomly appeared in all anterior teeth: maxillary canines, maxillary 

central incisor, and maxillary lateral incisor (Table 5). Kruskal-Wallis test was 

conducted to examine the differences on location of lipstick stains. No significant 

difference (Chi square = 1.00, P = 0.317, df = 1) was observed among all anterior 

teeth. Middle third was the most common area which found lipstick stains in both 

groups followed by cervical third and incisal third (Table 6). Figure 7 demonstrated 

different lipstick stains pattern seen on ceramic-veneer group (A-C) and on natural-

teeth group (D-F). 

 

Table 5: Locations of lipstick stain (n=90) 
 

Substrate Locations 
Maxillary Central 

Incisors 
Maxillary Lateral 

Incisors 
Maxillary Canines 

Ceramic-veneer group 19 11 13 
Natural-teeth group 11 13 14 
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Table 6: Distributions of lipstick staining 
 

 Locations 

Substrate Cervical third Middle third Incisal third Total areas of 

lipstick staining 

CV group 107 168 92 367 

% 29.2 45.8 25  

NT group 64 104 63 231 

% 27.7 45 27.3  
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Figure 7: Example patterns of lipstick stains seen on ceramic-veneer group (A-C) 
and on natural-teeth group (D-F) 

 

 

E 

F 

D 

C 

B 

A 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 64 

Concerning the results from spectrophotometer, delta E (ΔE) values revealed 

color differences before and after lipstick application. Although a value of delta E 

which was greater than 3.3 indicated perceptual color difference, there were 

incidences that delta E values were greater than 3.3 but lipstick stain could not be 

detected with naked eye. These phenomena were found together with the 

decreasing of L* values. They were recorded in three teeth from CV group and two 

teeth from NT group on a variety of lipstick types (Table 7-8). Table 7 showed 

example of discrepancy between delta E values and frequency of lipstick staining in 

ceramic-veneer group. It revealed delta E value of 3.33 on maxillary left lateral 

incisor (22) of patient no.5. However, lipstick staining could not be seen with the 

naked eye (Figure 8). Apart from this, it was found that more than 50% of lipstick 

stains did appear on the cervical third and the incisal third in both groups, yet the 

spectrophotometer could only detect the stains on the middle third area (Table 6). 
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Figure 8: Example figure of undetected lipstick stain on ceramic veneers with ∆E 

greater than 3.3 
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CHAPTER V DISCUSSION AND CONCLUSION 

Discussion 

Lipstick is one of the most popular makeup products for decades and the 

trend of using lipstick appears to be increasing. (4)  Women wore lipstick to make 

themselves more attractive and improve their appearances. Lipsticks could draw 

attention to the faces, especially the area of the mouths.(5) The area of the mouth 

and eyes of a person are primarily observed by another person in a face-to-face 

situation. It is generally accepted in today’s society that lip fullness is perceived as a 

key component of an attractive face. The smile plays an important role in indicating 

facial attractiveness as well as to impress people around us. (38) When lipsticks 

transfer to teeth, lipstick stains are easy to detect.  

Lipsticks could be worn off from lips by talking, smiling, or yawning. They 

could leave traces on teeth causing a wearer loss of confidence. This issue has raised 

the urge to investigate whether lipstick transferred and adhered to ceramic veneers 

differed from natural teeth. The cause of lipstick transferring on teeth was still 

unclear. Several makeup artists suggested various methods to apply lipstick to avoid 
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lipstick stains on teeth. Florrie White, a makeup artist explained that excessive 

application of lipstick may be the main reason of lipstick transfer on teeth. ( 3 9) 

However, some types of lipsticks tended to smear on teeth because of their 

compositions. Stephen Alain Ko, a cosmetic chemist, described that a solvent which 

played an important role in liquid lipstick ,by helping the formula spread around the 

lips, may cause it to get on teeth. (40) 

However, there was no previous study reporting that which types of lipstick 

caused lipstick stains on maxillary anterior ceramic veneers, as well as natural teeth. 

The purposes of this study were to determine differences in lipstick stains between 

maxillary anterior ceramic veneers compared to natural teeth, and the types of 

lipsticks that affected the lipstick stains on maxillary anterior ceramic veneers and 

natural teeth. 

Regarding substrates, there was no statistically significant difference between 

CV group and NT group (Table 3, P = .083). Therefore, the first null hypothesis that 

lipstick stains among seven types of lipstick on maxillary anterior ceramic veneers 

would not differ from natural teeth has been accepted. However, the types of 
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lipsticks had a statistically significant effect on lipstick stains in both groups (Table 3, 

P < .001). This study rejected the second hypothesis. The highest frequency of 

lipstick staining was observed in Gloss & Balm, while the lowest frequency of lipstick 

staining was observed in Matte lipstick. (Table 2) 

Residual compositions in lipstick such as oils, about 40-50 % (by weight), a 

mixture of waxes, approximately 20% (11), might leave deposit on the substrate’s 

surface. The morphological change of surface decreased reflected light, resulting in a 

change in brightness or L* parameter. (41) The spectrophotometer allowed us to 

determine indistinguishable changes for human eyes. This encouraged the situation 

when ∆E values were more than 3.3, but lipstick staining did not appear on those 

areas (Table 7-8) (Figure 8).   

Gloss & balm lipstick consists of four solvents in its ingredients: 

Octyldodecanol, Stearyl Heptanoate, Ethylhexyl Palmitate, and Propylene carbonate. 

Stearyl Heptanoate is an interesting component since it is the only solvent that can 

melt on the skin between the temperature of 23-27°C. (42)  It may spread to lips and 
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also teeth to leave lipstick stains. The study also found that Matte lipstick exhibited 

the least frequency of lipstick staining in both groups.  

 Several compositions were added with attempts to limit transferring and 

provide longer wear, for example, a cosmetically metal salt of stearic acid, aluminum 

starch octenylsuccinate, an oil, a structuring agent, etc. Compositions which form a 

film after application exhibited such properties. Besides, the use of an oil-soluble 

film-forming polymer was compatible with the oil or wax phase also provided long-

lasting color with reduced transfer properties. The oil-soluble film-forming polymer 

formed a film after application to the lips included homo- and copolymers of 

vinylpyrrolidone (VP) and polyvinylpyrrodine (PVP), trimethylsiloxysilicate, 

polymethylsilsesquioxane, silicone acrylates, and acrylates copolymer. (43)  Kanji et 

al. described that one composition consisting of at least one 

polymethylsilsesquioxane film former exhibited effectiveness in providing long-wear 

and water resistance. (44) Matte lipstick contained polymethylsilsesquioxane that 

improved adhesion of pigments to the skin and wash-off resistance. Apart from 

adherence to the skin, the oil-soluble film-forming polymer gave a matte look to the 
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skin. Also, aluminum starch octenylsuccinate found in Matte lipstick can entrap 

relatively large amounts of oil and reducing the amount of free oil that caused 

migration or spreading. As previously mentioned, Matte lipstick presented the least 

frequency of lipstick staining in both CV and NT group could result from their 

compositions. 

Interestingly, it has been reported that the surface energy of skin varied with 

increasing age.(6) Because of its variations, lipsticks could attach to skin surfaces 

differently. Concerning substrates, the human’s enamel (70°±2°). (45) presented a 

larger water contact angle than IPS e.max. (45.80 °±0.56°). (46) This aspect might 

influence lipstick spreading on ceramic veneers greater than natural teeth. Although 

the outcome of the study indicated that lipstick stains of both groups showed no 

statistically significant differences, it turned out that those receiving maxillary anterior 

ceramic veneers tended to have a higher frequency of lipstick staining on their teeth, 

comparing to natural teeth patients (Table 2).  

Restoring with ceramic veneers frequently involved adjusting position, shape, 

color, teeth alignment, and level to patients' original teeth under their familiarity with 
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perioral muscles movement, which may cause the patients to come across the 

differences when they applied lipstick, before and after receiving the treatment. (26) 

Furthermore, the texture of ceramic veneers was unlike that of natural teeth. The 

stronger surface texture of ceramic veneers may catch lipstick stain greater than 

natural teeth. In general, chair-side adjustment of ceramic veneers involved selective 

grinding and finishing or polishing procedures with several polishing systems. These 

procedures could lead to the removal of the surface glaze and expose of unglazed 

rough ceramic surface. Ceramic underneath glaze layer was prone to staining and 

discoloration because it  was much rougher than glazed ceramic surface. (47) 

Moreover, the major concern of glazing was that it could deteriorate during function 

over time. (48) Even exposure times at several pH levels in saliva were likely to affect 

ion release as well as surface changes. (49) This might encourage the possibilities that 

the surface of the ceramic veneers would capture more lipstick stains compared to 

natural teeth. According to this study, it was observed that old ceramic veneers with 

certain damages to the glazed surface were more susceptible to lipstick staining. 

Since glaze played a major role in color stability of IPS e.max press restoration 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 74 

because it was stain-resistant (33), old ceramic veneers were susceptible to staining 

over time due to loss of glazed surface. It might increase possibility of lipstick staining 

on exposure of unglazed ceramic. In addition, the inferior ability of unglazed surface 

to reflect the light could be explained change of delta E values. (41) The amount of 

reflected light reduced because of rough ceramic surface underneath glaze layer. 

Due to the small sample size, the correlation between the color differences and the 

change in surface could not be entirely established. To make further investigations 

more insightful, a study on color changes in relation to the loss of glazed surface is 

recommended. 

The role of the lips in expressing emotion or smiling can enhance an 

individual’s beauty. Therefore, smiling was chosen as one of the movements in this 

study. Smiling is formed by multi-muscular function, not just the lips but also the 

perioral muscles. (50)  When the patient was asked to smile, the upper lip raised by 

the action of the levator labii superioris and zygomaticus major muscles (51) which 

could leave lipstick stains on the upper anterior teeth. Ackermen et al. classified two 

types of a smile: the posed or social smile, and the emotional smile. The social smile 
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is reproducible smile while the emotional smile varies depending on an emotional 

display. Thus the social or posed smile was focused on this study because it is 

repeatable over time. (52) Moreover, the muscle’s ability to produce a smile is age-

associated change. The study of Desai et al. concluded that the muscles’ ability to 

create a smile decreases with increasing age. Furthermore, there was a decrease of 

1.5 to 2 mm in maxillary incisor display during smile with increasing age. (53) 

Therefore, lipstick staining patterns can also change due to aging.   

Lips are parts of the pronunciation mechanisms and facial expressions. 

Labiodental consonant (/F/) and bilabial sound (/M/) were selected in this study to 

simulate a speaking situation in daily life related to lips, teeth, vocal cords, and other 

factors. The static position is typically carried out following the utterance of the 

letter ‘M’ when the lips are slightly parted and the teeth are out of occlusion with 

the perioral muscles relatively relaxed. (54) /F/ sound is achieved by bringing a lower 

lip against the upper anterior teeth. The incisal edges of the maxillary anterior teeth 

should lightly contact the lower lip (vermilion border) in the right pronunciation. This 

sound relates directly to the positioning of the maxillary incisal edges.  
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There may be some possible limitations in this study. The results from this 

study might not reflect totally actual conditions. The situation where the patients 

were wearing lipstick and doing daily activities/ routines: smiling or speaking, was only 

a simulation. In this study, lipsticks were applied one layer by a disposable brush 

applicator to control amount of lipsticks. Therefore, this method may not represent 

daily lipstick application which may differ in method and style among people. 

Amount of lipstick and application method varies depending on types of lipstick, 

purpose of use, or wearer’s lifestyle, for instance. The lipstick stains were evaluated 

in maxillary anterior ceramic veneers, which were fabricated from one ceramic 

system (IPS e.max, Ivoclar Vivadent, Schaan, Liechtenstein). The pattern of lipstick 

stains may be different depending on the types of ceramic materials. This study was 

performed with one brand lipstick (Chanel, France), therefore, the results might not 

represent other lipstick brands in the market. Different results might have been 

obtained with different lipstick brands and other ceramic systems. Further studies 

addressing these limitations are recommended, including more lipstick brands and 

various types of restorative materials or treatment options, such as dental crowns 
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and resin composite filling. The other suggestion is to study the whole process of 

ceramic veneers procedure: before and after veneer placement, to minimize 

confounding factors; for example, muscles related to facial expression, speaking, 

smiling, and up to the skeletal pattern. Some possible variables might also influence 

accuracy of the test spectrophotometer. Therefore, distracting factors should be 

eliminated, for example, scatter background from adjacent teeth or condition of 

atmospheric light.  In addition, smaller diameter of spectrophotometer may be use 

and lipstick staining could be measured in an overlapping action to cover the entire 

labial surface. Furthermore, it would be helpful to include multiple investigators in 

the study. 

 

Conclusion 

Based on our findings, there were no statistically significant differences 

between staining of ceramic veneer and natural teeth groups (P = .083). Therefore, 

the first null hypothesis that the lipstick stains among seven types of lipstick on 

maxillary anterior ceramic veneers would not differ from natural teeth has been 
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accepted. However, the types of lipsticks affected lipstick stains in both groups of 

substrates (P < .001). This study rejected the second hypothesis. The highest 

frequency of lipstick staining was observed when using Gloss & Balm, while the 

lowest frequency of lipstick staining was observed in Matte lipstick. 

The authors declare no conflicts of interest with respect to the authorship 

and/or publication of this article including no financial interest in all products used in 

this study. 
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APPENDIX 
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Table 9: Frequency of lipstick staining in veneer group (n=90) and natural teeth 
group (n=90) 

Types of lipsticks Lip editions Veneer (Test 
Group) 
n = 90 

Natural Teeth 
(Control Group) 

 n = 90 
1. Gloss & Balm Chanel Rouge 

coco stylo 
43 38 

2. Gloss & Sheer Chanel Rouge 
coco shine 

27 19 

3. Cream Chanel Rouge 
coco 

24 16 

4. Liquid Matte Chanel Rouge 
Allure Ink 

35 14 

5. Matte & Frost Chanel Rouge 
Allure 

26 21 

6. Satin Chanel Le rouge 
crayon de 
couleur 

31 15 

7. Matte Chanel Rouge 
Allure Velvet 

13 8 
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Table 10: Locations of lipstick stain (n=90) 
 

Types of lipsticks Substrate Locations 
Maxillary 
Central 
Incisors 

Maxillary 
Lateral 
Incisors 

Maxillary 
Canines 

1. Gloss & Balm Veneer 19 11 13 
Natural teeth 11 13 14 

2. Gloss & Sheer Veneer 10 8 9 
Natural teeth 8 5 6 

3. Cream Veneer 9 4 11 
Natural teeth 4 5 7 

4. Liquid Matte Veneer 11 9 15 
Natural teeth 6 3 5 

5. Matte & Frost Veneer 10 4 12 
Natural teeth 10 6 5 

6. Satin Veneer 12 7 12 
Natural teeth 9 4 2 

7. Matte Veneer 6 1 6 
Natural teeth 2 3 3 

Total Veneer 77 44 78 
Natural teeth 50 39 42 
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Table 11: Total Delta E (ΔE) values (n=90) 
 

Types of lipsticks Ceramic-veneer Group Natural-teeth Group 

ΔE < 3.3 ΔE > 3.3 ΔE < 3.3 ΔE > 3.3 

Gloss & Balm 57 33 57 33 

Gloss & Sheer 63 27 73 17 

Cream 69 21 77 13 

Liquid Matte 63 27 77 13 

Matte & Frost 55 25 76 14 

Satin 65 25 77 13 

Matte 78 12 85 5 
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