
March 2017 | Volume 5 | Article 06 | 1

HealtH
Published: 14 March 2017

doi:10.3389/frym.2017.00006

kids.frontiersin.org

Art Materials Can Be Dangerous! How Can 
You Reduce Your Risk?
Masood A. Shammas1*, Hira Shammas2, Samiyah A. Rajput3, Dildar Ahmad3 and  
Gulzar Ahmad3

1Department of Adult Oncology, Harvard (Dana Farber) Cancer Institute, Boston, MA, USA, 2Bur Oak Secondary School, Markham, 
ON, Canada, 3InfoTox International Inc., Riverside, CA, USA

Art materials are used by individuals of all ages. Certain chemicals found 
in art materials have potential to cause health problems, especially if 
used over a long period of time. The risk can be greater for children, 
individuals with mental or physical challenges, and people with certain 
genetic diseases and/or unhealthy lifestyles. However, there are laws and 
regulations that serve to minimize the risks we take when using these 
materials. In a recent publication [1], we have proposed that the potential 
health risks associated with art materials can be further reduced, if the 
art material labels include the date when the last review of the ingredients 
was performed. The purpose of this article is to share our findings with 
younger audiences and raise awareness that: (1) we should make an effort 
to know the potential health risks associated with art materials we use, 
especially if we will use them for a long time; (2) we should use these risky 
materials in a responsible and careful way; and (3) we should always read 
labels and collect information about the ingredients in art materials and 
their possible effects on health.
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INTRODUCTION AND BACKGROUND

Art has existed in at least some form throughout the history of mankind. 
Art is widely used as (1) a job, if you’re an artist; (2) a tool for teaching; 
(3) a hobby for people of all ages; (4) an incentive used by parents, day cares, 
and even restaurants to keep children/individuals entertained and/or busy. 
These art materials are, therefore, used by a large number of people of all ages. 
It is important to know that art materials can contain some harmful metallic 
compounds (chemical substances that contain metals) such as lead, nickel, 
cadmium, and chromium. Art materials with these chemicals, especially if 
used carelessly over a long period of time, have the potential to cause cancer 
and other diseases, including reproductive system disorders.

Every five years, the ingredients of art materials have to be checked or reviewed 
by an expert, a type of scientist known as a toxicologist. The purpose of this 
review is to make sure that all the ingredients in each art material are safe, 
according to the current scientific knowledge. This is important because a 
product that was considered to be safe 10 years ago may not be considered 
safe now because of new knowledge that has been discovered during the last 
10 years.

WHY DO ART MATERIALS HAVE THE POTENTIAL TO 
CAUSE HEALTH PROBLEMS?

Metallic compounds (such as the ones listed in the previous section) and a 
number of other chemicals can cause damage to the DNA in our body. Our 
DNA carries the information that guides all the activities being performed 
in our cells, organs, and bodies. This information is vital and should not be 
damaged or altered. In a normal cell, if there is any damage to DNA, it is fixed 
by DNA repair and maintenance systems. However, if a cell or an organ is 
continuously exposed to a chemical or metallic compound that has ability to 
damage DNA, then the damage to the DNA becomes excessive. Excessive or 
continuous damage to DNA is risky because the following things could hap-
pen. (1) Some of the damage may be left unrepaired, causing changes in the 
information carried by the DNA or (2) if this damage occurs in the regions of 
DNA where repair genes are located, the repair system could become either 
defective or overactive. Both of these problems can lead to a further increase 
in the number of changes in the DNA.

It is well known that certain changes in DNA have the potential to turn a 
normal cell into a cancer cell. More importantly, changes in DNA can also 
enable a cancer cell to become more aggressive and to resist cancer treatment. 
Data from our laboratory show that a major DNA repair system known as 
“homologous recombination” (HR) is overactive in some cancers [2]. Over 
activation of HR makes it defective and less precise, so instead of just fixing 
the damaged DNA it also gets involved in making unnecessary rearrangements 

Metallic 
compounds

A compound that 
contains one or more 
metal elements.

Toxicologist

A scientist who studies 
the adverse effects of 
drugs, chemicals, and 
other substances on 
living organisms.

Homologous 
recombination

A DNA repair system 
which depends on 
homology (or similarity) 
of DNA sequences 
involved.

http://journal.frontiersin.org/article/10.3389/frym.2017.00006
http://kids.frontiersin.org/


Shammas et al. Art Materials, Risks and Recommendations

March 2017 | Volume 5 | Article 06 | 3kids.frontiersin.org

of the DNA sequences. We have also found that if you treat cancer cells with 
nickel that further increases their HR and increases their ability to develop 
resistance to cancer treatment [2].

Importantly, nickel and some toxic chemicals that have the ability to damage 
DNA can be harmful even at low doses. This is because the interaction of 
some of these chemicals with each other or with other things in the environ-
ment (for example pesticides, radiation, and viruses) can cause an increase 
in their harmful impact on DNA. In fact, it has been shown in experi-
ments that the presence of more than one chemical increases their harmful 
impact [3]. It is known that, in certain cases, the presence of two chemicals 
together can have more severe effects than the effects of each chemical alone. 
In  toxicology, this phenomenon is called “synergism.” Certain genetic dis-
eases or specific lifestyle factors (for example smoking, eating junk food, or 
eating too much, etc.) [4] have the potential to further increase the risk of 
such chemicals. In  summary, we can say that continuous exposure to art 
materials containing certain chemicals, especially those with the ability to 
cause DNA damage, can pose a serious health risk. Some scientific reports 
actually indicate that the number of deaths caused by cancer is high among 
people who are artists by profession [5]. Since some of the art materials can 
have multiple toxic chemicals in them, including chemicals with the ability 
to damage DNA, the long-term and irresponsible use of these art materials 
poses a serious health risk. This risk is certainly greater for children and for 
individuals with mental challenges such as autism.

How are we protected from the harmful chemicals in art materials? A group 
called the United States Consumer Product Safety Commission (CPSC) 
ensures that all individuals are protected from the harmful effects of any com-
mercial product they use. One of the laws made by the CPSC is known as the 
Federal Hazardous Substance Act. One part of this Act is called the Labeling 
of Hazardous Art Materials Act (LHAMA) [6]. According to LHAMA, the 
ingredients of all art materials have to be reviewed by a toxicologist, which 
is called a toxicological review. In this review, the toxicologist has to do the 
following: (1) use current scientific knowledge to identify any potential health 
risks associated with any ingredient in the art material; (2) ensure proper labe-
ling of the material to describe potential risks associated with its short- and 
long-term use. This regulation also requires that art materials be re-reviewed 
every five years.

HOW CAN THE POTENTIAL HEALTH RISKS OF ART 
MATERIALS BE REDUCED EVEN MORE?

By Asking the CPSC to Improve the LHAMA 
Regulation
Currently, the users of art materials may not be getting the full benefit from 
the part of the LHAMA law that requires the ingredients of art materials to 
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be checked or reviewed by a toxicologist every five years. This is because the 
labels on these art materials do not include the expiration date of the toxi-
cological reviews. Therefore, users have no way to find out if the art material 
they are using is safe according to the current knowledge! We believe that the 
CPSC should revise the LHAMA and make it necessary for manufacturers 
to put the expiration dates of the toxicological reviews on art material labels. 
This will have several benefits: (1) users of art materials will know that these 
materials have been evaluated using relatively recent scientific knowledge; 
(2) buyers and sellers will know when to stop selling or buying the product; 
and (3) people inspecting art materials will know if they are in compliance 
with the law or not.

By Promoting Awareness
As users of art materials, it is our responsibility to carefully read the labels on 
these materials and follow instructions. Young people should be taught the 
importance of reading the labels on art materials and on all other products. 
To have an idea of how many young people read labels, we conducted a short 
survey in which 50 students, ranging in age from 14 to 15 years of age, were 
interviewed. The data are presented in Figure 1. In summary, 80% of students 
reported that they use art materials. Of these students, only 30% answered that 
they read labels. More importantly, only 12.5% of students who either knew or 
had some idea that art materials can contain harmful chemicals reported that 
they read labels. Although the number of students interviewed is very small, 
these data do give us some idea that there is a need to inform young people 
about importance of reading labels.

Users of art materials should know that under the LHAMA law, the art mate-
rial labels must show the statement, “CONFORMS TO ASTM D-4236.” This 
statement indicates that the art material has been reviewed for toxicity by a 
qualified toxicologist. Currently, under the LHAMA law, expiration dates of 
toxicological reviews are not required to be listed on the art material packages. 
To be safe, people buying art materials should ask sellers if the toxicological 
review conducted on the art materials is still valid and has not expired after 

figure 1

A short survey to study 
the percentage of young 
individuals (14–15 years 
old) who use art materials. 
Eighty percent of the 
children in the survey use 
these materials but only 
30% of those read the 
labels. Thirty-five percent 
have some knowledge 
that these art materials 
may contain harmful 
chemicals and 12.5% of 
those who know the risks 
also read labels. These 
data suggest that there 
are a large number of 
people (64%) who, even 
though they know that art 
materials may contain 
harmful chemicals, do not 
read labels.

Figure 1
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the 5-year period. Art materials for which the toxicological review has already 
expired or is suspected to be expired should not be used.

Children should be informed about the risks of art materials. If the children 
are too young or are physically/mentally challenged, they should be supervised 
and assisted by individuals who are well informed about the risks of the art 
materials.

CONCLUSION

Some art materials can contain multiple toxic chemicals with the ability 
to damage DNA and/or other cellular machinery. The harmful impact of 
these chemicals can be greatly increased by their interaction with each 
other, with the environment, or in people with certain genetic disorders 
(especially those affecting DNA repair) or lifestyle factors (such as smok-
ing) that pose similar risks. Therefore, long-term or irresponsible use of 
these materials poses a serious health risk. The risk is greater for children, 
seniors, and mentally and/or physically challenged individuals. Although 
there are laws and regulations that ensure protection from the poten-
tial harmful effects of art materials, the risk can be further reduced by 
(1) changing the law to make it necessary to put the toxicological review 
date on the labels of art material; (2) educating children, elementary school 
teachers, and adults who help or assist these children; and (3) educating 
all those who are involved in the use of art materials about the importance 
of reading labels.
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