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Presenter
Presentation Notes
Hello. My name is Bhakti Petigara Harp and I am a chemist in FDA’s Office of Cosmetics and Colors. Today I will be talking to you about tattoos and permanent makeup.





Topics for Discussion
• Regulatory status of color additives, tattoo inks, and 

 pigments

• Chemistry of tattoo pigments

– Inorganic tattoo pigments

– Synthetic organic tattoo pigments

• Marketplace

– General body tattoos

– Permanent makeup tattoos

– Problems with tattoos and permanent makeup

– FDA responses

Presenter
Presentation Notes
I will first discuss the regulatory status of color additives, tattoo inks, and pigments. Next, I’ll briefly discuss the chemistry of tattoo pigments, both inorganic and those called synthetic organic. 

Finally, I will discuss what’s on the marketplace: specifically, general body tattoos and permanent makeup, problems that have occurred, and what FDA has done about them.





What is a color additive?
• Any material that can impart color to a food, drug, 

 cosmetic, or medical device, or to the human body 

• Important components of many products

• Allow us to identify
– candy flavors
– drug tablets

• One of FDA’s roles is to assure that color       
 additives are used safely and appropriately
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Presentation Notes
First, let’s take a look at what color additives are, under the law, and how they are regulated. Under the Federal Food, Drug, and Cosmetic Act, a color additive is any material that can impart color to a food, drug, cosmetic, or medical device, or to the human body. 



Color additives are important components of many products. 



Most consumers know that foods with bright or unnatural colors likely contain food coloring. Even "natural" foods, such as oranges and salmon, are sometimes also dyed to mask natural variations in color to meet consumer expectations. Color additives are often added to candy to help people identify the flavor, or to drug tablets to help identify them. They’re used in a wide variety of cosmetics, too, from shampoo to lipstick.



One of FDA’s roles is to assure that color additives are used safely and appropriately.



http://en.wikipedia.org/wiki/Image:Oranges_and_orange_juice.jpg


Regulatory Status of Tattoo Pigments
• Color additives must be approved

 
by FDA for use in food, 

 drugs, and cosmetics

• Approved color additives

 
are listed in the U.S. Code of 

 Federal Regulations
– See 21 CFR Parts 73, 74, and 82

• No

 
color additives have been listed for injected use

– See 21 CFR 70.5(b)

• Tattoo pigments

 
are unapproved color additives
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Now let’s take a look at the regulatory status of tattoo pigments. The pigments in tattoo inks are color additives. By law, all color additives are subject to pre-market approval by FDA for use in food, drugs, and cosmetics. These approved color additives are listed in the U.S. Code of Federal Regulations in Parts 73, 74, and 82. As of today, there are no color additives listed for injection into the skin. This means that there are no tattoo pigments that are approved for this use.





Regulation of Tattoo Inks and Tattoo 
 Pigments in the U.S.

• Tattoo inks
 

are a mixture of pigments
 

and diluents
 intended for introduction into the skin

– Tattoo inks are cosmetics

• FDA traditionally has not exercised its regulatory 
 authority over tattoo inks or tattoo pigments

– Safety information

 
posted on FDA’s website

• The practice of tattooing is regulated by state and 
 local jurisdictions
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Tattoo inks are made of a mixture of pigments and diluents, such as glycerin or ethanol, which are added to facilitate the use of the mixture in coloring the human body. Tattoos inks are considered cosmetics under the law.



However, because of other public health priorities and because we previously didn’t have evidence of safety concerns, FDA traditionally has not exercised its regulatory authority over tattoo inks or the pigments used in them. We have, however, provided safety information on our website. 



The actual practice of tattooing is regulated by state and local health authorities. They generally look at such things as sanitation requirements.





Chemistry of Tattoo Pigments

• Inorganic pigments

• Synthetic organic pigments
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Now let’s take a quick look at the chemistry of tattoo pigments, what are they made of. There are two main categories, inorganic and synthetic organic pigments.  



Inorganic Tattoo Pigments: 
 Mineral Sources

• Black
– Magnetite (FeO•Fe2

 

O3

 

)
– Charcoal (C)

• Red
– Hematite (Fe2

 

O3

 

)
– Cinnabar (HgS)

• Yellow
– Limonite (FeO•OH•nH2

 

O)
• White

– Corundum (Al2

 

O3

 

)
– Rutile

 

(TiO2

 

)
– Zincite

 

(ZnO)
• Blue

– ferric ferrocyanide

 

(Fe4

 

[Fe(CN)6

 

]3

 

) 
– cobaltous

 

aluminate

 

(CoAl2

 

O4

 

) 
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Inorganic pigments include substances such as metal oxides, salts, or minerals. Here are a few examples: Magnetite and charcoal can be used for the color black. Hematite and cinnabar are used to give a red color. Limonite will give a yellow color. Ferric ferrocyanide and cobaltous aluminate impart a deep blue color.



Inorganic Tattoo Pigments, cont.

• Inorganic compounds are easily obtainable 
 from naturally occurring minerals, such as iron 

 oxides

• However,
– Iron oxides

 
fade or change color

–Historically used mercury and cadmium
 salts are toxic
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Inorganic compounds are easily obtained from naturally occurring minerals. However, they have some shortcomings. For example, iron oxides fade or change color over time. Also, some that have been used historically, such as mercury and cadmium salts, are toxic.



Synthetic Organic Tattoo Pigments:
 Dye Structures
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• Anthraquinone

• Azo, Disazo

• Benzimidazolone

• Indigoid

• Phthalocyanine

• Quinacridone
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Synthetic organic pigments are synthesized through a chemical reaction. When we use the term “organic” here, we’re talking about compounds that have chains or rings of carbon atoms linked to atoms of hydrogen, nitrogen, and oxygen.

Here are some examples. For all you chemistry students out there, these diagrams represent different classes of compounds based on the chemical structures. These hexagonal structures represent six carbon atoms bonded together. The double lines indicate double bonds. The different chemical structures result in different colors. 



Synthetic Organic Tattoo Pigments

• More intense colors
 

than 
 inorganic pigments

• Give wider range
 

of colors

• Some are removable by 
 laser 
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Synthetic organic pigments were first synthesized in the mid-1800s. They filled a demand for brighter colors and have been used for many purposes. There are some advantages to using synthetic organic pigments for tattoos. They provide a more intense color than the inorganic pigments. There is also a wider range of color available. Some are also removable by laser techniques. 



Marketplace – Inks and implements

Presenter
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So lets talk a little about the marketplace and the inks and implements that are out there.







Home-made tattoo machine

Commercially produced tattoo 
machine
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These are examples of tattoo machines.



Tattoos machines are needle assemblies with 1 to 14 solid needles that push ink into the skin through the outer layer of skin, called the epidermis, into the inner layer, called the dermis, in a repetitive fashion, much like a sewing machine. The top one is home-made; the bottom one is commercially produced. 



General Body Tattooing

Presenter
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Tattoos used to be fairly rare in this country, but in recent years they’ve undergone a surge in popularity. They’re not just for sailors or bikers anymore. There’s also greater variety in size, color, and location on the body, as this image shows.





General Body Tattooing
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Here’s another example of a tattoo. You can see the bright, intense colors and the intricacy involved. Tattoos are also getting much bigger. There are even fluorescent inks that glow under black light.



Permanent Makeup

• Tattoo parlors historically avoided the 
 face

• Permanent makeup inks: face, eye 
 area
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Although facial tattooing has been practiced in various parts of the world since ancient times, tattoo parlors in the United States historically applied designs only to the body, generally avoiding the face. But beginning in the late 1970s, permanent makeup became increasingly popular in this country. Permanent makeup is a form of tattooing in which tattoo inks are injected into skin of the face, including the eye area, to look like makeup. 



Permanent Makeup
• Replaces traditional 

 makeup
• Eyeliner
• Eyebrows
• Lipliner
• Full lips
• Blusher

• Also called 
 “micropigmentation”

Presenter
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For a number of reasons, from medical conditions to a desire to spend less time in front of the mirror each day, more and more women are using permanent makeup, which can replace traditional eyeliner, eyebrow pencil, lipliner, and even blusher. This process is also called micropigmentation. 



Examples of Permanent Makeup
Eyebrows                     Lips

Presenter
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Here are some examples of permanent makeup being injected into eyebrows and as lipliner. You can even have a mole tattooed on. Although the permanent makeup tattoo machine is smaller than the one used for tattoos on the body--in order to make finer lines--the principle is the same: The needle pushes ink into the skin through the epidermis and into the dermis, in a repetitive fashion. 



Tattoo/Permanent Makeup Industry

• Technicians diverse:

 
amateurs to RNs and MDs

• Salons/tattoo parlors

 
regulated by state and local health 

 departments
• Tattoos/permanent makeup in salon, home, workshop 

 settings
– No injected anesthesia
– Varying sterile techniques

• Permanent makeup in medical setting
– Injected anesthesia
– Varying artistic ability
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Permanent makeup technicians can be quite diverse. They can range from amateurs to doctors and nurses. Salons and tattoo parlors are regulated by state and local health departments. In a salon, home, or workshop setting there is no injected anesthesia, and techniques to ensure sterility can vary. In a medical setting, the doctors can use injected anesthesia. However, their artistic ability may be variable. 



Problems with Tattoos 
 and Permanent Makeup

• Tattoo pigments
 

have not been approved by 
 FDA

– Safety for skin injection
 

has not been 
 demonstrated

• Adverse reactions
 

have occurred

• Removal can be difficult
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Let’s remember that no tattoo pigments have been approved by FDA for injection into the skin. This means that the safety for injection into the skin has not been demonstrated. We have seen some adverse reactions to tattoos and permanent makeup. In addition, removal is not easy and not always possible. Let’s look at some of the problems people have experienced.



Adverse Reactions to Tattoos 
 and Permanent Makeup

• Swelling, cracking, peeling, blistering, scarring
• Granulomas

 
(small nodules of inflamed skin)

• Keloids
 

(scars that grow beyond normal boundaries)

• Allergic Reactions
• Photosensitivity
• Serious disfigurement

• MRI
 

complications

Presenter
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Some people have experienced problems such as swelling, cracking, peeling, and blistering at the tattoo site. Some have developed granulomas. These are small nodules of inflamed skin. Still others have developed keloids, which are scars that grow beyond normal boundaries. There have been cases where people developed allergic reactions to tattoo inks. Some people develop photosensitivity at the site of the tattoo. Photosensitivity means that the reaction, usually swelling, occurs when the area is exposed to sunlight. Some reactions have resulted in disfigurement. 



In rare cases, people have had problems when they needed an MRI in an area where they have a tattoo, especially in the eye area. The problem is that tattoo ink may interfere with the MRI. However, the risks of avoiding an MRI when your doctor has recommended one are likely to be much greater than the risks of complications from an interaction between the MRI and tattoo or permanent makeup. Instead of avoiding an MRI, individuals who have tattoos or permanent makeup should let the radiologist or technician know about it. That way, it’s possible to take appropriate precautions.



Allergic Reaction

Presenter
Presentation Notes
Here is a photo of an allergic reaction to a tattoo. You can see the swelling where the red ink was injected. This photograph is from the New England Journal of Medicine. In this case, the person had to have his tattoo surgically removed. 



Adverse Reactions to Permanent Makeup

• 1988 to 2003

 
– FDA received only five reports of adverse 

 reactions

• 2003 to 2004

 
– FDA received more than 150 reports of 

 adverse reactions

• FDA and CDC

 
– identified 101 patients with adverse reactions

• Adverse reactions –

 
tenderness, swelling, itching, and bumps

• Clinical diagnoses –

 
allergic reactions or granulomas
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So what has the FDA seen in terms of bad reactions to permanent makeup? From 1988 to 2003, FDA received only five reports of bad reactions. Then, in 2003 and 2004, FDA received more than 150 reports. FDA and the CDC, that is, the Centers for Disease Control and Prevention, identified 101 patients who had symptoms such as tenderness, swelling, itching, and bumps on the tattoo site. They were diagnosed with allergic reactions and granulomas.  



Adverse Reactions to Permanent Makeup
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Here is one example of a reaction. You can see the granulomas that formed where the permanent makeup was applied on the lips.





FDA and CDC Actions
• July 2, 2004 – FDA alerted public to concerns with Premier Pigment brand 

 
of ink shades

– “FDA Talk Paper”

 

(press release)
– Website

• Sept. 27, 2004

 

–

 

Product line recalled by manufacturer

• July 2005 – Case study in Archives of Dermatology

• June 28, 2007 –

 

Publication in New England Journal of Medicine

• Current web site

 

“Tattoos and Permanent Makeup”
http://www.fda.gov/Cosmetics/ProductandIngredientSafety/ProductInformation/ucm107

 
327.html
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So, what have FDA and CDC done since these adverse reactions occurred? We found that most of the reactions were due to one brand of tattoo inks from a company called Premier Pigments. In July 2004, FDA alerted the public through a press release and posted additional information on our website. In September 2004, the product line was recalled. In July 2005, a case study was published in the Archives of Dermatology, followed by another publication in the New England Journal of Medicine in June 2007. Today, there are a number of resources on tattoos and permanent makeup listed on the FDA website. 



Adverse Reactions to 
 Tattoo Inks Without Preservatives

• Website brags that no preservatives or other 
 additives have been used  in their tattoo inks. 
 Claims include—

– The inks are made with sterilized distilled water 
– The ink is not an alcohol‐based tattoo ink

• Problem: Removing the alcohol and not using 
 any other preservatives allows bacteria to 

 grow

Presenter
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There have also been some problems with tattoo inks made without preservatives. One manufacturer boasted on its website that its tattoo ink contained no alcohol or other preservatives. But with no preservatives, microbial contaminants were able to grow in the ink. When the ink is injected into a person’s skin, it can result in skin infections or internal bacterial growth, causing serious problems.





FDA Action –
 

Starbrite
 

Ink Contamination

• 2004: Belgium withdrew “Starbrite

 
Colors”

 
tattoo ink from 

 market because of microbial contamination

• FDA analyses found bacteria (Pseudomonas aeruginosa) and 

 mold

 
(Acremonium)

• Resulted in manufacturer recall of Starbrite

 
ink

• Starbrite

 
ink

 
became contaminated because the 

 manufacturer removed alcohol preservative

 
from their ink 

 formula

Presenter
Presentation Notes
And this is exactly what happened. In 2004, Starbrite tattoo inks were withdrawn from the market by authorities in Belgium due to microbial contamination. FDA also found bacteria and mold in the ink, which resulted in the recall of the ink line in this country. Starbrite ink became contaminated because the manufacturer removed the alcohol that had acted as a preservative to stop the growth of bacteria.



Removing Tattoos
Laser Treatments

•

 
Painful

•

 
Expensive

•

 
Time consuming

•

 
May result in 

 discoloration of skin
•

 
May not be complete

•

 
Iron oxide and titanium 

 dioxide pigments turn 

 black

Surgery

• Painful 
• Expensive
• Scarring
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Problems also may occur when people try to have a tattoo removed. Removal is time consuming and costly, and doesn't always work. The most common method of tattoo removal is by laser treatment, which delivers short flashes of light at very high intensities to the skin to break down the tattoo ink. FDA allows several types of lasers to be marketed for tattoo removal. Some colors are harder to remove than others. The treatments can be painful. Many repeat visits every several weeks may be required. Skin discoloration may also result, and the tattoo may never disappear entirely. Inks containing iron oxides and titanium dioxide pigments usually turn black when laser removal is attempted. Another option is surgical removal. However, this is also painful and expensive, and can leave scarring. 



More Problems: Misleading Websites

• Website claims:
– The company uses an ingredient, 

 polymethylmethacrylate
 

(PMMA) 

– The company claims this makes the ink safe and 
 the ingredient gives the ink FDA approval

• Problem: False claims!  
– No data showing the ingredient is safe for this 

 use

– FDA did NOT approve these inks
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We have also seen tattoo ink companies misleading the public by claiming FDA approval for their products on their websites. Here is an example: One company has made a claim that using a particular ingredient, polymethylmethacrylate, or PMMA, to the ink makes it safe and gives it FDA approval, when this is not true. We have no data showing that the ingredient is safe for this use, and the inks are not approved by FDA. 







Conclusions
• Marketplace – wide variety of inorganic and 

 synthetic organic
 

pigments and diluents in tattoos 
 and permanent makeup

• Adverse reactions – FDA responded

• Misleading
 

websites!!! 

• No
 

pigments have been approved by FDA for 
 tattooing humans
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In conclusion, we can say that a wide variety of inorganic and synthetic organic pigments are used in tattoos and permanent makeup on the market. We have seen some adverse reactions and FDA has responded to them. In addition, we have seen that there are misleading websites out there, which misinform the public. If you take anything out of this talk, it should be that you know that NO pigments have been approved by FDA for tattooing humans!



Thank you!

• For more information: 
 www.fda.gov

• Email questions: 
consumer@fda.gov

• Report a reaction:
www.fda.gov/MedWatch

Questions?

Presenter
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Thank you for your time and I hope you found this presentation informative and helpful. There are a number of articles on the FDA.gov website if you want to learn more about this subject. If you don’t find what you’re looking for there, you can email questions to us at consumer@fda.gov. And if you have a reaction to a tattoo, we encourage you to report it using FDA’s MedwWatch system, at www.fda.gov/medwatch.



I am happy to take some questions. 

http://www.fda.gov/
http://www.fda.gov/Medwatch
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