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| Introduction

What Are Emerging Trends and Issues in OEHS?
No one could have predicted, in early December 2019, that the occupational and 
ĚŠǄĿƑūŠŞĚŠƥîŕ� ĺĚîŕƥĺ� îŠē� ƙîĲĚƥǋ� ȳ~/O¬ȴ� ƎƑūĲĚƙƙĿūŠ�ǅîƙ� îċūƭƥ� ƥū�ǅĿƥŠĚƙƙ� ĳŕūċîŕ�
ČĺîŠĳĚƙ�îĲĲĚČƥĿŠĳ�ǅūƑŒƎŕîČĚ�ĺĚîŕƥĺ�îŠē�ƙîĲĚƥǋ�ƥĺîƥ�ǅūƭŕē�ŕĿŠĳĚƑ�ĲūƑ�ǋĚîƑƙ�ƥū�ČūŞĚȦ�
This installment of the Essentials series does not cover COVID-19—for that, refer to 
The Essentials of Pandemic Responseȡ�ƎƭċŕĿƙĺĚē�ĿŠ�cîŠƭîƑǋ�ǨǦǨǨȦ�OūǅĚǄĚƑȡ�ƥĺĚ�ƎîŠ-
ēĚŞĿČ�ĿŕŕƭƙƥƑîƥĚƙ�ĺūǅ�ƐƭĿČŒŕǋ�îŠē�ƭŠƎƑĚēĿČƥîċŕǋ�ƥĺĚ�ǅūƑŒƎŕîČĚ�ČîŠ�ČĺîŠĳĚ�ǅĺĚŠ�î�
ŠĚǅ�ĺîǕîƑē�îƎƎĚîƑƙ�ūƑ�îŠ�ĚƙƥîċŕĿƙĺĚē�ūŠĚ�ċĚČūŞĚƙ�ŞƭČĺ�ŞūƑĚ�ƎƑĚǄîŕĚŠƥȦ

This ebook summarizes presentations given at AIHce EXP in May 2023, selected 
ĲūƑ� ƥĺĚĿƑ� ČūǄĚƑîĳĚ�ūĲ�ĚŞĚƑĳĿŠĳ� ƥƑĚŠēƙ�îŠē� ĿƙƙƭĚƙ� ĿŠ�~/O¬Ȧ�¬ūŞĚ�ūĲ� ƥĺĚ�ĺîǕîƑēƙ�
ēĿƙČƭƙƙĚē�îƑĚ�ŠūǄĚŕ�ūƑȡ�îƥ�ŕĚîƙƥȡ�Šūƥ�ǅĿēĚŕǋ�ƭŠēĚƑƙƥūūē�ǅĿƥĺĿŠ�ƥĺĚ�ƎƑūĲĚƙƙĿūŠȦ�×Ŀū-
lence has traditionally been thought of as a community health issue, but statistics 
ƙĺūǅ�ƥĺîƥ�ƑîƥĚƙ�ūĲ�ǄĿūŕĚŠČĚ�ƥūǅîƑēƙ�ǅūƑŒĚƑƙ�îŠē�ǅĿƥĺĿŠ�ǅūƑŒƎŕîČĚƙ�îƑĚ�ĿŠČƑĚîƙĿŠĳ�
ȳ ĺîƎƥĚƑ�ǩȴȦ�TŠ� îŠîēî�îŠē�ƥĺĚ�ÀȦ¬Ȧȡ�ƥĺĚ�~/O¬�ƎƑūĲĚƙƙĿūŠ�Ŀƙ�ĲîŞĿŕĿîƑ�ǅĿƥĺ�ŞîŠǋ�ĺîǕ-
îƑēƙ�îƙƙūČĿîƥĚē�ǅĿƥĺ�ŞĿŠĿŠĳ�ūƎĚƑîƥĿūŠƙ�ċƭƥ�Šūƥ�ƥĺūƙĚ�ƙƎĚČĿǛČ�ƥū�ƥĺĚ�ĚŞĚƑĳĿŠĳ�ƑîƑĚ�
ĚîƑƥĺ�ĚŕĚŞĚŠƥ�ŞĿŠĿŠĳ�ĿŠēƭƙƥƑǋ�ȳ ĺîƎƥĚƑ�ǪȴȦ�sîŠūŞîƥĚƑĿîŕƙ�ĺîǄĚ�ċĚĚŠ�ĿŠ�ƥĺĚ�ƎƭċŕĿČ�
ĚǋĚ�ĲūƑ�î�ĲĚǅ�ēĚČîēĚƙȡ�ċƭƥ�ŠĚǅ�îƎƎŕĿČîƥĿūŠƙ�Şîǋ�Ǝƭƥ�ǅūƑŒĚƑƙ�îƥ�ƑĿƙŒ�ĲūƑ�ĺîǕîƑēƙ�
ƥĺîƥ�îƑĚ�Šūƥ�ǋĚƥ�Ĳƭŕŕǋ�ƭŠēĚƑƙƥūūē�ȳ ĺîƎƥĚƑ�ǫȴȦ�gĿŒĚǅĿƙĚȡ�îŠƥĿŠĚūƎŕîƙƥĿČ�ēƑƭĳƙȡ�ƭƙĚē�
predominately for cancer treatments, are not recent technological developments—
ċƭƥ�ƙƥƑîƥĚĳĿĚƙ�ĲūƑ�îƙƙĚƙƙĿŠĳ�ǅūƑŒƎŕîČĚ�ĚǊƎūƙƭƑĚƙ�ƥū�ƥĺĚƙĚ�ĺîǕîƑēūƭƙ�ēƑƭĳƙ�îƑĚ�ƙƥĿŕŕ�
ŕĿŞĿƥĚē�ȳ ĺîƎƥĚƑ�ǬȴȦ

~ƥĺĚƑȡ�ŞūƑĚ�ĲîŞĿŕĿîƑ� ĿƙƙƭĚƙ�îƑĚ�ĚǊƎĚČƥĚē�ƥū�ċĚČūŞĚ�ƙĿĳŠĿǛČîŠƥŕǋ�ŞūƑĚ�ƙĚƑĿūƭƙ�îŠē�
ǅĿēĚƙƎƑĚîē�ĿŠ�ƥĺĚ�ĲūƑĚƙĚĚîċŕĚ�ĲƭƥƭƑĚȦ� ĺîƎƥĚƑƙ�ǧ�îŠē�Ǩ�îēēƑĚƙƙ�ǅūƑŒƎŕîČĚ�ĺîǕîƑēƙ�
îƙƙūČĿîƥĚē�ǅĿƥĺ� ČŕĿŞîƥĚ� ČĺîŠĳĚȦ��ƙ�ĳŕūċîŕ� îǄĚƑîĳĚ� ƥĚŞƎĚƑîƥƭƑĚƙ� ĿŠČƑĚîƙĚ�ēƭĚ� ƥū�
ċƭĿŕēƭƎ�ūĲ�ČîƑċūŠ�ēĿūǊĿēĚ�ĿŠ�ƥĺĚ�îƥŞūƙƎĺĚƑĚȡ�~/O¬�ƎƑūĲĚƙƙĿūŠîŕƙ�ǅĿŕŕ�ċĚ�ČîŕŕĚē�ūŠ�ƥū�
ƎƑūƥĚČƥ�ǅūƑŒĚƑƙ�îŠē�ČūŞŞƭŠĿƥĿĚƙ�ĲƑūŞ�ƙƭƑĳĿŠĳ�ĺĚîƥ�ĿŕŕŠĚƙƙȡ�ĿŠēūūƑ�îĿƑ�ƐƭîŕĿƥǋ�ƎƑūċ-
ŕĚŞƙȡ�ƙĚǄĚƑĚ�ǅĚîƥĺĚƑ�ĚĲĲĚČƥƙȡ�îŠē�î�ƑîŠĳĚ�ūĲ�ūƥĺĚƑ�ĺîǕîƑēƙȦ



5
CHAPTER 5

Hazard Communication 
for Nanomaterials in 
Construction



| aiha.org page 40 of 55| aiha

| Chapter 5

Hazard Communication for Nanomaterials in 
Construction
This chapter is based on a presentation given by Gavin West at AIHce EXP 2023.

Nanomaterials are particles so small that they must be measured in billionths of a 
ŞĿŕŕĿŞĚƥĚƑȦ��ƙ�ēĚǛŠĚē�ċǋ�sT~¬Oȡ�ŠîŠūŞîƥĚƑĿîŕƙ�ĺîǄĚ�îƥ�ŕĚîƙƥ�ūŠĚ�ēĿŞĚŠƙĿūŠ�ċĚƥǅĚĚŠ�
ǧ�îŠē�ǧǦǦ�ŠîŠūŞĚƥĚƑƙ�ĿŠ�ŕĚŠĳƥĺȦ�Ɂ�ƥ�ƥĺĿƙ�ƙĿǕĚȡ�ŞîƥĚƑĿîŕƙ�ċĚĳĿŠ�ƥū�ĚǊĺĿċĿƥ�ƭŠĿƐƭĚ�ƎƑūƎ-
ĚƑƥĿĚƙ�ƥĺîƥ�îĲĲĚČƥ�ƎĺǋƙĿČîŕȡ�ČĺĚŞĿČîŕȡ�îŠē�ċĿūŕūĳĿČîŕ�ċĚĺîǄĿūƑȡɂ�sT~¬O�ƙƥîƥĚƙȦ

¹ĺĚ�sîƥĿūŠîŕ�TŠƙƥĿƥƭƥĚ�ĲūƑ�/ŠǄĿƑūŠŞĚŠƥîŕ�OĚîŕƥĺ�¬ČĿĚŠČĚƙ�ȳsT/O¬ȴ�ĚǊƎŕîĿŠƙ�ƥĺîƥ�ŠîŠūȹ 
ƙĿǕĚē�ƎîƑƥĿČŕĚƙ�ĚǊĿƙƥ� ĿŠ�ŠîƥƭƑĚȡ�ċƭƥ�ĚŠĳĿŠĚĚƑĚē�ŠîŠūŞîƥĚƑĿîŕƙ�îƑĚ�ƙǋŠƥĺĚƙĿǕĚē�ĲƑūŞ�
ƙƭċƙƥîŠČĚƙ�ƙƭČĺ�îƙ�ČîƑċūŠ�îŠē�ƙĿŕǄĚƑȦ�~ŠĳūĿŠĳ�ƑĚƙĚîƑČĺ�ČūŠƥĿŠƭĚƙ�ƥū� ĿŞƎƑūǄĚ�ūƭƑ�
ƭŠēĚƑƙƥîŠēĿŠĳ�ūĲ�ƥĺĚ�ĚĲĲĚČƥƙ�ūĲ�ŠîŠūŞîƥĚƑĿîŕƙ�ūŠ�ĺƭŞîŠ�ĺĚîŕƥĺ�îŠē�ƥĺĚ�ĚŠǄĿƑūŠŞĚŠƥȦ�
/ǄĚŠ�ǅĚŕŕȹƭŠēĚƑƙƥūūē�ŞîƥĚƑĿîŕƙ�ƙƭČĺ�îƙ�ƙĿŕǄĚƑ�Şîǋ�ƎūƙĚ�ŠĚǅ�ĺîǕîƑēƙ�îƥ�ŠîŠū�ƙČîŕĚȦ�

Engineered nanomaterials have been in the public eye since at least the 2000s, but 
ǅĿƥĺĿŠ�ƥĺĚ�ŕîƙƥ�ēĚČîēĚȡ�ŠĚǅ�îƎƎŕĿČîƥĿūŠƙ�ĺîǄĚ�ċĚČūŞĚ�ČūŞŞĚƑČĿîŕŕǋ�îǄîĿŕîċŕĚȦ�HîǄĿŠ�
West, MPH, the director of nanomaterials research for the Center for Construction 
¤ĚƙĚîƑČĺ�îŠē�¹ƑîĿŠĿŠĳ�ȳ ¡Ø¤ȴȡ�ƎƑĚƙĚŠƥĚē�ƙūŞĚ�ūĲ�ƥĺĚ�ČĚŠƥĚƑɄƙ�ǅūƑŒ�îƥ��TOČĚ�/Ý¡�
ǨǦǨǩȦ�OĿƙ�ƙĚƙƙĿūŠȡ�Ɂ¹ĺĚ�gîƥĚƙƥ�ĿŠ�/ǊƎūƙƭƑĚ�¬ČĿĚŠČĚ�îŠē�OîǕîƑē� ūŞŞƭŠĿČîƥĿūŠ�ĲūƑ�
Engineered Nanomaterials in Construction” outlined hazard assessment for nano-
ŞîƥĚƑĿîŕ�îƎƎŕĿČîƥĿūŠƙ�ĿŠ�ƥĺĚ�ČūŠƙƥƑƭČƥĿūŠ�ĿŠēƭƙƥƑǋȦ

Engineered Nanomaterials in Construction
At present, engineered nanomaterials in construction are most likely to be found as 
ČūŞƎūŠĚŠƥƙ�ĿŠ�ƎîĿŠƥƙȡ�ČūîƥĿŠĳƙȡ�ČĚŞĚŠƥȡ�îŠē�ĿŠƙƭŕîƥĿūŠȡ�îŕƥĺūƭĳĺ� ¡Ø¤�ĺîƙŠɄƥ�ĿēĚŠ-
ƥĿǛĚē�ĚǄĚƑǋ�îƎƎŕĿČîƥĿūŠ�ūŠ�ƥĺĚ�ŞîƑŒĚƥȦ�ɁØĚ�ēū�ūƭƑ�ċĚƙƥ�ƥū�ƥƑîČŒ�ǅĺîƥɄƙ�ūƭƥ�ƥĺĚƑĚȡɂ�ƙîĿē�
ØĚƙƥȡ�Ɂċƭƥ�Šūċūēǋ�ĺîƙ�î�ƑĚîŕŕǋ�ČŕĚîƑ�ĿēĚî�ūĲ�ƥĺĚ�ĚǊƥĚŠƥ�ƥū�ǅĺĿČĺ�ŠîŠūŞîƥĚƑĿîŕƙ�îƑĚ�
ƭƙĚē�ƑĿĳĺƥ�ŠūǅȦɂ�

 ¡Ø¤�ŞîĿŠƥîĿŠƙ�/g ~¬Oȹs�s~ȡ�î�ƎƭċŕĿČŕǋ�îČČĚƙƙĿċŕĚ�ūŠŕĿŠĚ�ĿŠǄĚŠƥūƑǋ�ūĲ�ŠîŠūŞî-
ƥĚƑĿîŕ�îƎƎŕĿČîƥĿūŠƙ�ƭƙĚē�ĿŠ�ƥĺĚ�ČūŠƙƥƑƭČƥĿūŠ�ĿŠēƭƙƥƑǋȦ��ƙ�ūĲ�qîǋ�ǨǦǨǩȡ�/g ~¬Oȹs�s~�
had documented 875 products that manufacturers claimed included nanomaterials, 
ǅĿƥĺ�ƎîĿŠƥƙ�îŠē�ČūîƥĿŠĳƙ�îČČūƭŠƥĿŠĳ�ĲūƑ�ǫǪ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�ĿŠǄĚŠƥūƑǋȦ��ČČūƑēĿŠĳ�ƥū�ƥĺĚ�
ŞîŠƭĲîČƥƭƑĚƑƙȡ�ŠîŠūŞîƥĚƑĿîŕƙ�ĚŠĺîŠČĚ�ƥĺĚĿƑ�ƎîĿŠƥƙ�îŠē�ČūîƥĿŠĳƙ�ǅĿƥĺ�îŠƥĿȹĳƑîĲǛƥĿȡ�
anti-corrosive, anti-microbial, anti-pollution, densifying, self-cleaning, self-healing, 
ƭŕƥƑîǄĿūŕĚƥ�ƑîēĿîƥĿūŠ�ƎƑūƥĚČƥĿǄĚȡ�îŠē�ǅîƥĚƑ�ƑĚƎĚŕŕĚŠƥ�ƎƑūƎĚƑƥĿĚƙȦ��ƭƥ�ØĚƙƥ�ČîƭƥĿūŠĚē�
that CPWR is not able to verify nanotechnology-related claims for the majority of 
ƎƑūēƭČƥƙ�ĿŠ�ƥĺĚ�ĿŠǄĚŠƥūƑǋȦ�ɁÞūƭ�ČîŠ�ĳū�ƥū�ƥĺĚ�ƎĚĚƑȹƑĚǄĿĚǅĚē�ŕĿƥĚƑîƥƭƑĚȡ�îŠē�ǋūƭ�ČîŠ�
ƙĚĚ�ČūƑƑĚƙƎūŠēĿŠĳ�ƙƥƭēĿĚƙȡɂ�ĺĚ�ƙîĿēȡ�Ɂċƭƥ�ūŠ�î�ČîƙĚȹċǋȹČîƙĚ�ċîƙĿƙȡ�ǅĚɄƑĚ�ŏƭƙƥ�ƥîŒĿŠĳ�
ƥĺĚƙĚ�îƥ�ĲîČĚ�ǄîŕƭĚȦɂ

¡ƑūēƭČƥƙ�ƑĚŕîƥĚē�ƥū�ČĚŞĚŠƥ�ŞîēĚ�ƭƎ�Ƒūƭĳĺŕǋ�Ǩǫ�ƎĚƑČĚŠƥ�ūĲ�ƥĺĚ�/g ~¬Oȹs�s~�ĿŠ-
ǄĚŠƥūƑǋȦ� ĚŞĚŠƥ�ēĚŠƙĿǛĚƑƙ�îŠē�ƙĚîŕĚƑƙ�ūǄĚƑŕîƎ�ǅĿƥĺ�ƥĺĚ�ƎîĿŠƥ�îŠē�ČūîƥĿŠĳ�ČîƥĚĳūƑǋȡ�
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OîǕîƑē� ūŞŞƭŠĿČîƥĿūŠ�ĲūƑ�sîŠūŞîƥĚƑĿîŕƙ�ĿŠ� ūŠƙƥƑƭČƥĿūŠ

ċƭƥ� Ø¡¤�ĺîƙ�îŕƙū�ĲūƭŠē�ŠîŠūŞîƥĚƑĿîŕ�ČŕîĿŞƙ�ĲūƑ�ČĚŞĚŠƥ�ŞĿǊĚƙȡ�ƎƑĚČîƙƥ�ČĚŞĚŠƥȡ�
îēēĿƥĿǄĚƙȡ�îŠē�ƎîƥČĺĿŠĳ�ČūŞƎūƭŠēƙȦ� îƑċūŠ�ŠîŠūƥƭċĚƙ�ČîŠ�ƑĚĿŠĲūƑČĚ�ČĚŞĚŠƥ�îƥ�ǧǦǦ�
ƥĿŞĚƙ�ƥĺĚ�ƥĚŠƙĿŕĚ�ƙƥƑĚŠĳƥĺ�ūĲ�ƙƥĚĚŕ�îƥ�î�ĲƑîČƥĿūŠ�ūĲ�ƥĺĚ�ǅĚĿĳĺƥ�îŠē�îƑĚ�Šūǅ�ċĚĿŠĳ�ƭƙĚē�
ĿŠ� ƎƑūēƭČƥƙȦ� TŠ� ǨǦǧǫȡ� ČūŠČƑĚƥĚ� Ƒūîē� ƙƭƑĲîČĚ� ĚŠƑĿČĺĚē�ǅĿƥĺ� ČîƑċūŠ�ŠîŠūƥƭċĚƙ�ǅîƙ�
ƥĚƙƥĚē�ūŠ�î�ƎūƑƥĿūŠ�ūĲ�TŠƥĚƑƙƥîƥĚ�ǨǦ�ĿŠ�HĚūƑĳĿî�îŠē�îƎƎƑūǄĚē�ċǋ�ƥĺĚ�ƙƥîƥĚɄƙ�ēĚƎîƑƥ-
ŞĚŠƥ�ūĲ�ƥƑîŠƙƎūƑƥîƥĿūŠȦ

¹ĺĚ�/g ~¬Oȹs�s~� ĿŠǄĚŠƥūƑǋ�ĺîƙ�îŕƙū� ĲūƭŠē�ŠîŠūŞîƥĚƑĿîŕƙ�ƭƙĚē�îƙ�îēēĿƥĿǄĚƙ� ƥū�
ĚŠĺîŠČĚ�Ƒîǅ�ŞîƥĚƑĿîŕƙ�ċĚĲūƑĚ�ċĚĿŠĳ�ƙūŕē�ƥū�ƎƑūēƭČĚƑƙȡ�îƙ�ǅĚŕŕ�îƙ�ĿŠ�ŕƭċƑĿČîŠƥƙȡ�ƙūŕîƑ�
ƎîŠĚŕƙȡ�ƙƭƑĲîČĚ�ƎƑĚƎ�îēĺĚƙĿǄĚƙȡ�îŠē�O×� �ƙǋƙƥĚŞ�ƎîƑƥƙȦ�

Aerogels—nano-structured materials comprised mostly of air—are a highly effective 
ĲūƑŞ�ūĲ�ĿŠƙƭŕîƥĿūŠ�ƥĺîƥ�Ŀƙ�ċĚČūŞĿŠĳ�ŞūƑĚ�ČūŞŞūŠŕǋ�ƭƙĚēȦ�GūƑ�ƙūŞĚ�ƥĿŞĚȡ�ƑĚƙĚîƑČĺ-
ĚƑƙ�ĺîǄĚ�ŒŠūǅŠ�ƥĺîƥ�îĚƑūĳĚŕƙ�ĺîǄĚ�ƥĺĚ�ƎūƥĚŠƥĿîŕ�ƥū�ƑĚŕĚîƙĚ�ƙūŞĚ�ŠîŠūƙČîŕĚ�ēĚċƑĿƙȡ�
ċƭƥ�î�ƙƥƭēǋ�ƎƭċŕĿƙĺĚē�ĿŠ�ǨǦǨǨ�ČūŠǛƑŞĚē�ƥĺîƥ�ƥǅū�ČūŞŞĚƑČĿîŕ�îĚƑūĳĚŕ�ƎƑūēƭČƥƙ�ČūŠ-
ƥîĿŠĚē�ŠîŠūƙČîŕĚ�ĺĚîǄǋ�ŞĚƥîŕƙ�îŠē�ŞĚƥîŕ�ūǊĿēĚƙ�Šūƥ�ŕĿƙƥĚē�ĿŠ�ƥĺĚĿƑ�ƙîĲĚƥǋ�ēîƥî�ƙĺĚĚƥƙ�
ȳ¬'¬ƙȴȦ

Sampling Strategies and Control Measures
~/O¬�ƎƑūĲĚƙƙĿūŠîŕƙ�Şƭƙƥ�ŞîŒĚ�ƭƙĚ�ūĲ�ŠĚǅ�ƑĚƙĚîƑČĺ�ƥū�ēĚǄĚŕūƎ�îŠē�ēĚƎŕūǋ�ƙîŞƎŕĿŠĳ�
îŠē�ČūŠƥƑūŕ�ŞĚîƙƭƑĚƙ�ĲūƑ�ĚŠĳĿŠĚĚƑĚē�ŠîŠūŞîƥĚƑĿîŕƙ�ĿŠ�ǅūƑŒ�ĚŠǄĿƑūŠŞĚŠƥƙȦ�TŠ�ǨǦǨǨȡ�
sT~¬O�ƎƭċŕĿƙĺĚē�î�ĳƭĿēîŠČĚ�ēūČƭŞĚŠƥ�ūƭƥŕĿŠĿŠĳ�ĳūîŕƙ� ĲūƑ�ŠîŠūŞîƥĚƑĿîŕ�ĚǊƎūƙƭƑĚ�
ŞūŠĿƥūƑĿŠĳ�ƎƑūĳƑîŞƙȦ�¹ĺĚƙĚ� ĿŠČŕƭēĚē�ŞîĿŠƥîĿŠĿŠĳ�ĚǊƎūƙƭƑĚƙ�ċĚŕūǅ�sT~¬OɄƙ�¤/gƙȡ�
ċƭƥ�ƙĿŠČĚ�ƥĺĚ�îĳĚŠČǋ�ĺîƙ�ēĚǄĚŕūƎĚē�¤/gƙ�ūŠŕǋ�ĲūƑ�ĚŠĳĿŠĚĚƑĚē�ŠîŠūŞîƥĚƑĿîŕƙ�ČūŞ-
ƎūƙĚē�ūĲ�ČîƑċūŠ�ŠîŠūƥƭċĚƙ�îŠē�ŠîŠūǛċĚƑƙȡ�ƙĿŕǄĚƑȡ�îŠē�ƥĿƥîŠĿƭŞ�ēĿūǊĿēĚ�ȳ¹Ŀ~2), this 
ēūČƭŞĚŠƥ�îŕƙū�îēǄĿƙĚƙ�ŞĿŠĿŞĿǕĿŠĳ�ǅūƑŒĚƑƙɄ�ĚǊƎūƙƭƑĚƙ�ƥū�ĚŠĳĿŠĚĚƑĚē�ŠîŠūŞîƥĚƑĿîŕƙ�
ǅĿƥĺūƭƥ�¤/gƙȦ�TŠ�îēēĿƥĿūŠȡ�ƥĺĚ�ēūČƭŞĚŠƥ�ƎƑūǄĿēĚƙ�ĳƭĿēîŠČĚ�ūŠ�ŞĚîƙƭƑĿŠĳȡ�ŞūŠĿƥūƑ-
ĿŠĳȡ�îŠē�ƙîŞƎŕĿŠĳȡ� ĿŠČŕƭēĿŠĳ�îŠ�ĚǊƎūƙƭƑĚ�îƙƙĚƙƙŞĚŠƥ�ƥĚČĺŠĿƐƭĚ�ĲūƑ�ŠîŠūŞîƥĚƑĿîŕƙ�
ŕîČŒĿŠĳ�¤/gƙȦ

 ¡Ø¤� ĲūƭŠē� sT~¬OɄƙ� ƙîŞƎŕĿŠĳ� îƎƎƑūîČĺĚƙ� ĲĚîƙĿċŕĚ� ĲūƑ� ĚǄîŕƭîƥĿŠĳ� ŠîŠūŞîƥĚƑĿ-
îŕ�ĚǊƎūƙƭƑĚƙ�ēƭƑĿŠĳ�ǄîƑĿūƭƙ�ČūŠƙƥƑƭČƥĿūŠ�ƥîƙŒƙȦ�ØĚƙƥ�îŠē�ĺĿƙ�ČūŕŕĚîĳƭĚƙ�îƙƙĚƙƙĚē�
spraying and sanding tasks using silver and TiO2�ŠîŠūŞîƥĚƑĿîŕƙȡ�îƙ�ǅĚŕŕ�îƙ�î�ƙĚîŕîŠƥ�
ČūŠƥîĿŠĿŠĳ�ǕĿŠČ�ūǊĿēĚ�ŠîŠūƎîƑƥĿČŕĚƙȦ�ØūƑŒĿŠĳ�ĿŠ�îŠ�ĚŠǄĿƑūŠŞĚŠƥîŕŕǋ�ČūŠƥƑūŕŕĚē�ČĺîŞ-
ċĚƑȡ�ƥĺĚǋ�ĲūŕŕūǅĚē�sT~¬OȹƑĚČūŞŞĚŠēĚē�ŞĚƥĺūēƙ�ĲūƑ�ČūŕŕĚČƥĿŠĳ�ĳƑîǄĿŞĚƥƑĿČ�ƙîŞƎŕĚƙȡ�
using direct-reading instruments, and characterizing the sizes and morphologies of 
ŠîŠūƎîƑƥĿČŕĚƙ�ƥĺƑūƭĳĺ�ĚŕĚČƥƑūŠ�ŞĿČƑūƙČūƎǋȦ�¹ĺĚ�ƙƥƭēĿĚƙ�îŕƙū�ĚǊîŞĿŠĚē�ČūŠǄĚŠƥĿūŠîŕ�
îŕƥĚƑŠîƥĿǄĚƙ�ǅĿƥĺūƭƥ�ŠîŠūŞîƥĚƑĿîŕƙ�îŠē�ēĚŞūŠƙƥƑîƥĚē�ƥĺĚ�ĚĲĲĚČƥĿǄĚŠĚƙƙ�ūĲ�ĚŠĳĿŠĚĚƑ-
ĿŠĳ�ČūŠƥƑūŕƙ�ƥū�ƑĚēƭČĚ�ŠîŠūƎîƑƥĿČŕĚ�ĚŞĿƙƙĿūŠƙ�îƥ�ƥĺĚ�ƙūƭƑČĚȦ�

 ¡Ø¤�ƭƙĚƙ�î�ƥîƙŒȹċîƙĚē�ĚǊƎūƙƭƑĚ�îƙƙĚƙƙŞĚŠƥ�ŞūēĚŕ�ċĚČîƭƙĚ�ƥîƙŒƙ�îŠē�ƙŒĿŕŕƙ�ƎƑū-
ǄĿēĚ�ČūŠƥĿŠƭĿƥǋ� ĿŠ�ēǋŠîŞĿČ�ČūŠƙƥƑƭČƥĿūŠ�ĚŠǄĿƑūŠŞĚŠƥƙȦ� TŠ� ƥĺĚ�ČūŠƙƥƑƭČƥĿūŠ�ĚŠǄĿƑūŠ-
ŞĚŠƥȡ�ĚŞƎŕūǋĚƑƙȡ�ƎƑūŏĚČƥƙȡ�îŠē�ǅūƑŒ�ƙĿƥĚƙ�Şîǋ�ČĺîŠĳĚ�ƐƭĿČŒŕǋȦ�¹ĺĚ�ČĚŠƥĚƑɄƙ�ŞūēĚŕ�
ĚŞƎĺîƙĿǕĚƙ� ƥĺĚ� ĿēĚŠƥĿǛČîƥĿūŠȡ� ĿŞƎŕĚŞĚŠƥîƥĿūŠȡ�îŠē�ĚǄîŕƭîƥĿūŠ�ūĲ�ĚŠĳĿŠĚĚƑĿŠĳ�ČūŠ-
ƥƑūŕƙ�îŠē�ǅūƑŒ�ƎƑîČƥĿČĚƙȦ

 ¡Ø¤� îŕƙū� ŞîŒĚƙ� î� ƎūĿŠƥ� ūĲ� ɁĿŠČŕƭēĿŠĳ� ČūŠƙƥƑƭČƥĿūŠ� ǅūƑŒĚƑƙ� ǅĺū� îƑĚ� ƙƎĚČĿîŕŕǋ�
ƥƑîĿŠĚē�ƥū�ĺîǄĚ�ĚǊƥĚŠƙĿǄĚ�ĺĚîŕƥĺ�îŠē�ƙîĲĚƥǋ�ĚǊƎĚƑƥĿƙĚ�îŠē�ĿŠǄūŕǄĿŠĳ�ƥĺĚŞ�ĿŠ�ƥĺĚ�ĚǊ-
ƎūƙƭƑĚ�ƎƑūČĚƙƙȡɂ�ØĚƙƥ�ƙîĿēȦ�Ɂ¹ĺĚǋ�ƭŠēĚƑƙƥîŠē�ƥĺĚ�ǅūƑŒ�ŞƭČĺ�ċĚƥƥĚƑ�ƥĺîŠ�ǅĚ�ēūȡ�îŠē�
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ǅĚ�ǅîŠƥ�ǅĺîƥ�ǅĚ�ēū�ƥū�ċĚ�ƑĚŕĚǄîŠƥ�îŠē�ƥū�ĿŠǄūŕǄĚ�ūƭƑ�ƙƥîŒĚĺūŕēĚƑƙ�ĚîƑŕǋ�ūŠ�ĿŠ�ƥĺĚ�
ƎƑūČĚƙƙȦɂ

¹ĺĿƙ�ƙĚŠƙĚ�ūĲ�ĿŠČŕƭƙĿǄĿƥǋ�ŕĚē�ƥĺĚ�ČĚŠƥĚƑ�ƥū�ƎîƑƥŠĚƑ�ǅĿƥĺ�ƥĺĚ�TŠƥĚƑŠîƥĿūŠîŕ�qîƙūŠƑǋ�TŠƙƥĿ-
ƥƭƥĚ�ȳTqTȴ�ĲūƑ�î�ƙƥƭēǋ�ūĲ�ĳƑîƎĺĚŠĚ�ĿŠ�ČĚŞĚŠƥȦ�GĿƑƙƥȡ�ƥĺĚ�ƑĚƙĚîƑČĺĚƑƙ�ƭƙĚē�ƥƑîŠƙŞĿƙƙĿūŠ�
ĚŕĚČƥƑūŠ�ŞĿČƑūƙČūƎǋ�ƥū�ČūŠǛƑŞ�ƥĺĚ�ƎƑĚƙĚŠČĚ�ūĲ�ĳƑîƎĺĚŠĚȡ�î�ČîƑċūŠîČĚūƭƙ�ŠîŠūŞî-
ƥĚƑĿîŕȡ�ĿŠ�ƥĺĚ�ŕĿƐƭĿē�ČūŠČƑĚƥĚ�îēŞĿǊƥƭƑĚȦ�¹ĺĚ�ŞîŠƭĲîČƥƭƑĚƑ�ūĲ�ƥĺĚ�ƎƑūēƭČƥ�îŕƙū�ƙƭƎƎŕĿĚē�
ĿŠĲūƑŞîƥĿūŠ�ūŠ� ƥĺĚ�ĳƑîƎĺĚŠĚ�ŠîŠūƎîƑƥĿČŕĚƙȦ�¹ĺĚ�¬'¬� ŕĿƙƥĚē�ĳƑîƎĺĿƥĚȵƥĺĚ�ŞîƥĚƑĿîŕ�
ŞĿŕŕĚē�ēūǅŠ�ƥū�ČƑĚîƥĚ�ĳƑîƎĺĚŠĚȵîƙ�ċĚƥǅĚĚŠ�Ǩ�îŠē�ǨǦ�ƎĚƑČĚŠƥ�ċǋ�ǅĚĿĳĺƥȡ�ċƭƥ�ƥĺĚ�
ŞîŠƭĲîČƥƭƑĚƑ�ǅĿƥĺĺĚŕē�ƥĺĚ�ĚǊîČƥ�ƎĚƑČĚŠƥîĳĚ�îƙ�î�ƥƑîēĚ�ƙĚČƑĚƥȦ� ūŠČƑĚƥĚ�îŠē�ŞūƑƥîƑ�
cure times can affect the release of nanoparticles, so CPWR cured the material for 
ǩǦ�ēîǋƙ�îŠē�ĲūŕŕūǅĚē�ƥĺĚ�ŞîŠƭĲîČƥƭƑĚƑɄƙ�ƥĚČĺŠĿČîŕ�ƙƎĚČĿǛČîƥĿūŠƙ�ĲūƑ�ĺĿĳĺȹƙƥƑĚŠĳƥĺ�
ČūŠČƑĚƥĚ�îƎƎŕĿČîƥĿūŠƙȦ

¹ĺĿƙ�ƙƥƭēǋ�ǅîƙ�ƎĚƑĲūƑŞĚē�îƥ�TqTɄƙ�TŠƥĚƑŠîƥĿūŠîŕ�¹ƑîĿŠĿŠĳ� ĚŠƥĚƑ�ĿŠ��ūǅĿĚȡ�qîƑǋŕîŠēȦ�
TqT�ŞĚŞċĚƑƙ�ƎĚƑĲūƑŞĚē�ČƭƥƥĿŠĳȡ�ĳƑĿŠēĿŠĳȡ�îŠē�ƥƭČŒƎūĿŠƥĿŠĳ�ƥîƙŒƙȡ�ǅĿƥĺ�îŠē�ǅĿƥĺūƭƥ�
ŕūČîŕ�ĚǊĺîƭƙƥ�ǄĚŠƥĿŕîƥĿūŠȡ�îŠē�ǅĿƥĺ�îŠē�ǅĿƥĺūƭƥ�ƥĺĚ�ĳƑîƎĺĚŠĚ�îēŞĿǊƥƭƑĚȦ� ¡Ø¤�ƑĚ-
ƙĚîƑČĺĚƑƙ�ČūŕŕĚČƥĚē�îĿƑ�ƙîŞƎŕĚƙ�ƥū�ŞĚîƙƭƑĚ�ƑĚƙƎĿƑîċŕĚ�ĚŕĚŞĚŠƥîŕ�ČîƑċūŠ�ĿŠ�ƥĺĚ�ǅūƑŒ-
ĚƑƙɄ�ƎĚƑƙūŠîŕ�ċƑĚîƥĺĿŠĳ�ǕūŠĚƙ�îƙ�î�ƎƑūǊǋ�ĲūƑ�ĳƑîƎĺĚŠĚȦ�

ÀŠēĚƑ�îŠ�ĚŕĚČƥƑūŠ�ŞĿČƑūƙČūƎĚȡ�ƙūŞĚ�ūĲ�ƥĺĚ�ĳƑîƎĺĚŠĚ�ĿŠ�ƙîŞƎŕĚƙ�ƥîŒĚŠ�ēƭƑĿŠĳ�ƥƭČŒ-
ƎūĿŠƥĿŠĳ�ĺîē�îŠ�îŕƥĚƑĚē�ūƑ�ĲƑîČƥƭƑĚē�ƎĺǋƙĿČîŕ�îƎƎĚîƑîŠČĚȦ� ¡Ø¤Ʉƙ�ŞĿČƑūƙČūƎĿƙƥ�îŕƙū�
ĲūƭŠē�ĲƑĚĚ�ĳƑîƎĺĚŠĚ�ƎîƑƥĿČŕĚƙ�ƥĺîƥ�ǅĚƑĚ�Šūƥ�ĚŞċĚēēĚē�ĿŠ�ƥĺĚ�ČĚŞĚŠƥ�ŞîƥƑĿǊ�ŞūƑĚ�
ūĲƥĚŠ�ƥĺîŠ�ƥĺĚ�ƑĚƙĚîƑČĺ�ƥĚîŞ�ĺîē�ĚǊƎĚČƥĚēȡ�ċîƙĚē�ūŠ�ƎƑĿūƑ�ƙƥƭēĿĚƙȦ

ÀƙĚ�ūĲ�ČūŠƥƑūŕƙ�ƑĚēƭČĚē�ƑĚƙƎĿƑîċŕĚ�ĚŕĚŞĚŠƥîŕ�ČîƑċūŠ�ƥū�ċĚŕūǅ�ēĚƥĚČƥîċŕĚ� ŕĚǄĚŕƙȡ�ūƑ�
ǦȦǦǪǫ�ŞĳȬŞ3ȡ�ċƭƥ�ūŠĚ�ŞĿŠƭƥĚ�ūĲ�ƥƭČŒƎūĿŠƥĿŠĳ�ǅĿƥĺūƭƥ�ČūŠƥƑūŕƙ�ĳĚŠĚƑîƥĚē�ǩ�ŞĳȬŞ3 of 
ĚŕĚŞĚŠƥîŕ�ČîƑċūŠ�ĿŠ�ǅūƑŒĚƑƙɄ�ċƑĚîƥĺĿŠĳ�ǕūŠĚƙȦ�ɁsîŠūƎîƑƥĿČŕĚƙ�ĺîǄĚ�ǄĚƑǋ�ŕĿƥƥŕĚ�Şîƙƙȡ�
ƙū� ƥĺîƥɄƙ�î�ƎƑĚƥƥǋ� ƙƭċƙƥîŠƥĿîŕ� ŠƭŞċĚƑȡɂ�ØĚƙƥ� ƙîĿēȦ� Ɂ¹ĺîƥ�ǅîƙ�ŞūƑĚ� ƥĺîŠ�ǅĚ�ǅĚƑĚ�
ĚǊƎĚČƥĿŠĳ�ƥĺĚƑĚȦɂ�¹ƭČŒƎūĿŠƥĿŠĳ�îŕƙū�ĳĚŠĚƑîƥĚē�î�ŕîƑĳĚ�îŞūƭŠƥ�ūĲ�ƑĚƙƎĿƑîċŕĚ�ēƭƙƥȡ�ƙū�
ƑĚƙĚîƑČĺĚƑƙ�ƙƥîĳĳĚƑĚē�ƙîŞƎŕĿŠĳ�ƥĿŞĚƙ�ƥū�îǄūĿē�ūǄĚƑŕūîēĿŠĳ�ƥĺĚ�ƙîŞƎŕĿŠĳ�ǛŕƥĚƑƙȦ

ØĚƙƥ� ĚŠČūƭƑîĳĚē� ~/O¬� ƎƑūĲĚƙƙĿūŠîŕƙ� ƥū� ŕūūŒ� ūƭƥ� ĲūƑ� ŠĚǅ� ƙƥƭēĿĚƙ� ĿŠǄĚƙƥĿĳîƥĿŠĳ�
ŠîŠūƎîƑƥĿČŕĚƙ�ƑĚŕĚîƙĚē�ĲƑūŞ�ǅūƑŒĚƑƙɄ�ČŕūƥĺĿŠĳȦ�sîŠūƎîƑƥĿČŕĚƙ�ČîŠ�ĚîƙĿŕǋ�ċĚČūŞĚ�îĿƑ-
ċūƑŠĚ�ǅĺĚŠ�ēĿƙƎŕîČĚē�ĲƑūŞ�ČŕūƥĺĿŠĳȡ�ƎūƥĚŠƥĿîŕŕǋ�ČîƭƙĿŠĳ�ƥîŒĚȹĺūŞĚ�ĚǊƎūƙƭƑĚƙ�ƙĿŞĿ-
ŕîƑ�ƥū�ƥĺūƙĚ�ĲūƑ�ŕĚîē�îŠē�îƙċĚƙƥūƙȦ

Communicating Risk to Workers and Employers
The historic cases of lead and asbestos offer cautionary tales for nanomaterial appli-
ČîƥĿūŠƙȦ�Ɂ�ƙċĚƙƥūƙ�ǅîƙ�î�ƑĚǄūŕƭƥĿūŠîƑǋ�ŞîƥĚƑĿîŕȡɂ�ØĚƙƥ�ƙîĿēȦ�ɁTƥ�ēĿēŠɄƥ�ĺîǄĚ�ǄĚƑǋ�ŞîŠǋ�
îČƭƥĚ�ĺĚîŕƥĺ�ĚĲĲĚČƥƙ�ċƭƥ�ĚŠēĚē�ƭƎ�ĺîǄĿŠĳ�ƐƭĿƥĚ�ƙĚǄĚƑĚ�ČĺƑūŠĿČ�ĺĚîŕƥĺ�ĚĲĲĚČƥƙ�îĲƥĚƑ�î�
ŕūŠĳ�ŕîƥĚŠČǋ�ƎĚƑĿūēȦɂ���ǨǦǧǭ�ƙƥƭēǋ�ĚƙƥĿŞîƥĚē�ƥĺîƥ�ɐǨǪ�ŞĿŕŕĿūŠ�ƙƎĚŠƥ�ūŠ�îŠƥĿČĿƎîƥūƑǋ�
ƑĚƙĚîƑČĺ�ĿŠƥū�ŕĚîē�îŠē�îƙċĚƙƥūƙ�Čūƭŕē�ĺîǄĚ�ƙîǄĚē�ċĚƥǅĚĚŠ�ɐǨǭǨ�îŠē�ɐǩǬǯ�ċĿŕŕĿūŠ�ĿŠ�
ƙƭƙƥîĿŠîċĿŕĿƥǋ�Čūƙƥƙȡ�ĿŠČŕƭēĿŠĳ�ƑĚŞĚēĿîƥĿūŠȡ�ŕĿƥĿĳîƥĿūŠȡ�îŠē�îēǄĚƑƙĚ�ĺĚîŕƥĺ�ĚĲĲĚČƥƙȦ

 ūŞƎîƑĚē�ƥū�ŕîƑĳĚƑ�ƎîƑƥĿČŕĚƙ�ūĲ�ƙĿŞĿŕîƑ�ČūŞƎūƙĿƥĿūŠȡ�ŠîŠūƎîƑƥĿČŕĚƙ�Şîǋ�ċĚ�ŞūƑĚ�ƥūǊĿČ�
ūŠ�îŠ�ĚƐƭĿǄîŕĚŠƥ�Şîƙƙ�ċîƙĿƙȡ�ČîŠ�ČƑūƙƙ�ČĚŕŕ�ŞĚŞċƑîŠĚƙ�îŠē�ƎĚŠĚƥƑîƥĚ�ĿŠƥîČƥ�ĺĚîŕƥĺǋ�
ƙŒĿŠȡ�îŠē�Şîǋ�ƥƑîŠƙŕūČîƥĚ�ƥū�ūƥĺĚƑ�ūƑĳîŠƙ�ĲūŕŕūǅĿŠĳ�ĿŠĺîŕîƥĿūŠ�îŠē�ēĚƎūƙĿƥĿūŠ�ēĚĚƎ�
ǅĿƥĺĿŠ�ƥĺĚ�ƑĚƙƎĿƑîƥūƑǋ�ƥƑîČƥȦ�sîŠūƙČîŕĚ�ƎūǅēĚƑƙ�îƑĚ�ǛƑĚ�îŠē�ĚǊƎŕūƙĿūŠ�ĺîǕîƑēƙȡ�ĳĿǄĚŠ�

OîǕîƑē� ūŞŞƭŠĿČîƥĿūŠ�ĲūƑ�sîŠūŞîƥĚƑĿîŕƙ�ĿŠ� ūŠƙƥƑƭČƥĿūŠ



| aiha.org page 43 of 55| aiha

ƥĺîƥ�ŞĿŠĿŞƭŞ�ĿĳŠĿƥĿūŠ�ĚŠĚƑĳǋ�ēĚČƑĚîƙĚƙ�îƙ�ƎîƑƥĿČŕĚ�ƙĿǕĚ�ēĚČƑĚîƙĚƙȦ�TŠ�îŠĿŞîŕ�ƙƥƭēĿĚƙȡ�
ĚǊƎūƙƭƑĚ�ƥū�ČîƑċūŠ�ŠîŠūƥƭċĚƙ�ĺîƙ�ċĚĚŠ�îƙƙūČĿîƥĚē�ǅĿƥĺ�ƎƭŕŞūŠîƑǋ� ĿŠǜîŞŞîƥĿūŠ�
îŠē�ƑîƎĿēŕǋ�ēĚǄĚŕūƎĿŠĳȡ�ƎĚƑƙĿƙƥĚŠƥ�ǛċƑūƙĿƙȦ� TŠ�ĚǊĿƙƥĿŠĳ�ĺƭŞîŠ�ĺĚîŕƥĺ�ƙƥƭēĿĚƙȡ�ūČČƭ-
ƎîƥĿūŠîŕ�ĚǊƎūƙƭƑĚ� ƥū�ČîƑċūŠ�ŠîŠūƥƭċĚƙ� Ŀƙ�îƙƙūČĿîƥĚē�ǅĿƥĺ�ċĿūŞîƑŒĚƑƙ� ĲūƑ�ǛċƑūƙĿƙȡ�
ĿŠǜîŞŞîƥĿūŠȡ�ūǊĿēîƥĿǄĚ�ƙƥƑĚƙƙȡ�îŠē�ČîƑēĿūǄîƙČƭŕîƑ�ĚĲĲĚČƥƙȦ�¤îƥƙ� ƥĺîƥ� ĿŠĺîŕĚē�ƙĿŕǄĚƑ�
ŠîŠūƎîƑƥĿČŕĚƙ�ƙĺūǅĚē�ēĚČƑĚîƙĚē�ŕƭŠĳ�ĲƭŠČƥĿūŠȡ� ĿŠǜîŞĚē�ŕƭŠĳ�ƥĿƙƙƭĚȡ�îŠē�ŕĿǄĚƑ�îŠē�
ŒĿēŠĚǋ�ĚĲĲĚČƥƙȡ�ǅĺĿŕĚ� Ƒîƥƙ� ƥĺîƥ� ĿŠĺîŕĚē� ƥĿƥîŠĿƭŞ�ēĿūǊĿēĚ�ĚǊƎĚƑĿĚŠČĚē�ƎƭŕŞūŠîƑǋ� ĿŠ-
ǜîŞŞîƥĿūŠȡ�ūǊĿēîƥĿǄĚ�ƙƥƑĚƙƙȡ�îŠē�ŕƭŠĳ�ČîŠČĚƑȦ�

OūǅĚǄĚƑȡ�ɁƥĺĚƑĚ�îƑĚ�ŞîŠǋ�ĚŠĳĿŠĚĚƑĚē�ŠîŠūŞîƥĚƑĿîŕƙ�ūƭƥ�ƥĺĚƑĚȡ�îŠē�ƥĺĚǋ�îŕŕ�ēĿĲĲĚƑ�ċǋ�
ƥĺĚĿƑ�ƥūǊĿČĿƥǋȡɂ�ØĚƙƥ�ƙîĿēȦ

OĚ�ƑĚĲĚƑƑĚē�ƥū�î�ƎîƎĚƑ�ƎƭċŕĿƙĺĚē�ĿŠ�ǨǦǧǯ�ǅĿƥĺ�¡îƭŕ�¬ČĺƭŕƥĚȡ�¡ĺ'ȡ�îƙ�ƥĺĚ�ŕĚîē�îƭƥĺūƑȦ�
¬ČĺƭŕƥĚ�ǅîƙ�ƥĺĚŠ�ƥĺĚ�ČūēĿƑĚČƥūƑ�ūĲ�ƥĺĚ�sT~¬O�sîŠūƥĚČĺŠūŕūĳǋ�¤ĚƙĚîƑČĺ� ĚŠƥĚƑȦ�ɁTŠ�
this state of uncertainty, precautionary controls for each engineered nanomaterial 
îƑĚ�ǅîƑƑîŠƥĚē�ǅĺĿŕĚ�ĲƭƑƥĺĚƑ�ƙƥƭēǋ�ūĲ�ƎūƥĚŠƥĿîŕ�ĺĚîŕƥĺ�ĚĲĲĚČƥƙ�ČūŠƥĿŠƭĚƙȡɂ�¬ČĺƭŕƥĚ�îŠē�
ĺĿƙ�ČūîƭƥĺūƑƙ�ČūŠČŕƭēĚēȦ

 ¡Ø¤Ʉƙ�ƙƥƭēĿĚƙ�ūŠ�ŠîŠūŞîƥĚƑĿîŕ�ĚǊƎūƙƭƑĚƙ�îŠē�ČūŠƥƑūŕƙ�ēĚŞūŠƙƥƑîƥĚ�ƥĺĚ�ǅĿƙēūŞ�
ūĲ�ƥĺĿƙ�ĳƭĿēîŠČĚȦ�/îƑŕĿĚƑ�ĚŠĳĿŠĚĚƑĚē�ŠîŠūŞîƥĚƑĿîŕ�ƑĚƙĚîƑČĺ�ĺîē�ĲūČƭƙĚē�ūŠ�ĚŠǄĿƑūŠ-
ŞĚŠƥƙ�ĿŠ�ŕîċūƑîƥūƑĿĚƙ�îŠē�ŞîŠƭĲîČƥƭƑĿŠĳ�ƎŕîŠƥƙȡ�îƙ�ǅĚŕŕ�îƙ�ūŠ�ɁƎƑĿƙƥĿŠĚɂ�ŞîƥĚƑĿîŕƙ�ƥĺîƥ�
ĺîē�Šūƥ�ċĚĚŠ�ĿŠČūƑƎūƑîƥĚē�ĿŠƥū�ƎƑūēƭČƥƙȦ�Ɂ¬ūȡ�ĺūǅ�ƑĚŕĚǄîŠƥ�îƑĚ�ƥĺĚƙĚ�ƥū�ČūŠƙƥƑƭČƥĿūŠ�
ǅūƑŒĚƑƙȧɂ�ØĚƙƥ�îƙŒĚēȦ�ɁØĺîƥ�ĲūƑŞƙ�ūĲ�ĚŠĳĿŠĚĚƑĚē�ŠîŠūŞîƥĚƑĿîŕƙ�îƑĚ�ƑĚŕĚîƙĚē�ūŠČĚ�
ǋūƭ�Ǝƭƥ�ƥĺĚŞ�ĿŠƥū�ČĚŞĚŠƥȡ�ĲūƑ�ĚǊîŞƎŕĚȧ��Šē�ǅĺîƥ�îƑĚ�ƥĺĚĿƑ�ĺĚîŕƥĺ�ĚĲĲĚČƥƙȧɂ

Most of these previous studies had indicated that engineered nanomaterials re-
ŞîĿŠĚē�ĚŞċĚēēĚē�ĿŠ�ƥĺĚĿƑ�ŞîƥƑĿČĚƙȡ�ǅĺĿČĺ� ¡Ø¤Ʉƙ�ƙƥƭēǋ�ūŠ�ŠîŠūŞîƥĚƑĿîŕƙ�ĿŠ�ƎîĿŠƥ�
ƙƎƑîǋ�ĲūƭŠē�ƥū�ċĚ�ƥƑƭĚȦ��ƭƥ�ƥĺĚ�ČĚŠƥĚƑɄƙ�ƙƥƭēǋ�ūŠ�ĳƑîƎĺĚŠĚȹĚŠĺîŠČĚē�ČūŠČƑĚƥĚ�îē-
ŞĿǊƥƭƑĚ�ŞĚîƙƭƑĚē�ƑĚŕîƥĿǄĚŕǋ�ĺĿĳĺ�ŕĚǄĚŕƙ�ūĲ�ĲƑĚĚ�ŠîŠūŞîƥĚƑĿîŕƙ�ƑĚŕĚîƙĚē�ēƭƑĿŠĳ�ČūŠ-
ƙƥƑƭČƥĿūŠ�ƥîƙŒƙȦ�Ɂ¹ĺĚƑĚ�îƑĚ�î�ŕūƥ�ūĲ�ĲîČƥūƑƙ�ƥĺîƥ�ČîŠ�ĿŠǜƭĚŠČĚ�ƥĺĚ�ĚǊƎūƙƭƑĚȡ� ŕĿŒĚ�ƥĺĚ�
ēƭƑîƥĿūŠ�îŠē�ƥĺĚ�ƥǋƎĚƙ�ūĲ�ǄĚŠƥĿŕîƥĿūŠ�ċĚĿŠĳ�ƭƙĚēȡɂ�ØĚƙƥ�ĚǊƎŕîĿŠĚēȦ�ɁqƭŕƥĿƎŕĚ�ĲîČƥūƑƙȡ�
ƙƭČĺ�îƙ�ǅĚîƥĺĚƑĿŠĳ�ūƑ�ƥĺĚ�îŞūƭŠƥ�ūĲ�ƎĺǋƙĿČîŕ�ĚŠĚƑĳǋ�îƎƎŕĿĚē�ƥĺƑūƭĳĺȡ�ĲūƑ�ĚǊîŞƎŕĚȡ�
ƥƭČŒƎūĿŠƥĿŠĳȡ�ČîŠ�îĲĲĚČƥ�ƥĺĚ�ƑĚŕĚîƙĚ�ūĲ�ĚŠĳĿŠĚĚƑĚē�ŠîŠūŞîƥĚƑĿîŕƙ�ĲƑūŞ�ČūŞƎūƙĿƥĚƙȦɂ�
'ĚƙƎĿƥĚ� ƥĺĚĿƑ� ŞūƑĚ� ēƭƑîċŕĚȡ� ǅĚîƥĺĚƑȹƑĚƙĿƙƥîŠƥ� ƐƭîŕĿƥĿĚƙȡ� ŠîŠūŞîƥĚƑĿîŕȹĚŠĺîŠČĚē�
ƎƑūēƭČƥƙ�îƑĚŠɄƥ�ĿŞŞƭŠĚ�ƥū�ƥĺĚ�ĚĲĲĚČƥƙ�ūĲ�ƥĿŞĚȦ

 ¡Ø¤�Ŀƙ�ČūŞŞƭŠĿČîƥĿŠĳ�ƥĺĚ�ƑĿƙŒƙ�ūĲ�ĚŠĳĿŠĚĚƑĚē�ŠîŠūŞîƥĚƑĿîŕƙ�ƥĺƑūƭĳĺ�Ŀƥƙ�ƥūūŕċūǊ�
ƥîŕŒ�ƙĚƑĿĚƙȡ�ǅĺĿČĺ� Ŀƙ�îǄîĿŕîċŕĚ� ĲūƑ� ĲƑĚĚ�ĲƑūŞ� Ŀƥƙ�ǅĚċƙĿƥĚȦ�¹ĺĚ�ČĚŠƥĚƑ�ĺîƙ�îŕƙū�ēĚǄĚŕ-
oped a nanomaterial hazard alert card that provides important information about 
ĿēĚŠƥĿĲǋĿŠĳ�ŠîŠūŞîƥĚƑĿîŕƙȡ�ƙĿƥƭîƥĿūŠƙ�ĿŠ�ǅĺĿČĺ�ǅūƑŒĚƑƙ�îƑĚ�ŕĿŒĚŕǋ�ƥū�ċĚ�ĚǊƎūƙĚēȡ�îŠē�
ČūŠƥƑūŕŕĿŠĳ�ƥĺĚ�ĺîǕîƑēȦ�TŠ�ƥĺĚ�Ɂ¹ƑîĿŠ�ƥĺĚ�¹ƑîĿŠĚƑɂ�îƎƎƑūîČĺȡ�ƥĺĚ�ČĚŠƥĚƑ�ƙĺîƑĚƙ�ĿŠĲūƑŞî-
ƥĿūŠ�îċūƭƥ�ĚǊƎūƙƭƑĚ�ƑĿƙŒȡ�ĺĚîŕƥĺ�ƑĿƙŒȡ�îŠē�ČūŠƥƑūŕƙ�ǅĿƥĺ�ƥƑîĿŠĚƑƙȦ�¬ū�ĲîƑȡ�ƥĺĚ�ČĚŠƥĚƑ�ĺîƙ�
ǅūƑŒĚē�ǅĿƥĺ�ƭŠĿūŠƙ�ƑĚƎƑĚƙĚŠƥĿŠĳ�ǛŠĿƙĺĿŠĳ�ƥƑîēĚ�ǅūƑŒĚƑƙȡ�ūƎĚƑîƥĿŠĳ�ĚŠĳĿŠĚĚƑƙȡ�îŠē�
ĿŠƙƭŕîƥūƑƙȡ�îƙ�ǅĚŕŕ�îƙ�ǅĿƥĺ�ƥĺĚ� ūŞŞƭŠĿƥǋ� ūŕŕĚĳĚ� ūŠƙūƑƥĿƭŞ�ĲūƑ�OĚîŕƥĺ�îŠē�¬îĲĚƥǋ�
¹ƑîĿŠĿŠĳȡ�ƥū�ēĿƙƙĚŞĿŠîƥĚ�Ŀƥƙ�ǛŠēĿŠĳƙ�ūŠ�ŠîŠūŞîƥĚƑĿîŕƙ�îŠē�ČūŠƥƑūŕƙȦ

OîǕîƑē� ūŞŞƭŠĿČîƥĿūŠ�ĲūƑ�sîŠūŞîƥĚƑĿîŕƙ�ĿŠ� ūŠƙƥƑƭČƥĿūŠ
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Existing and Proposed Standards for Nanomaterial Hazard 
Communication
TŠ�ƥĺĚ�ÀȦ¬Ȧȡ�ƥĺĚƑĚ�îƑĚ�ČƭƑƑĚŠƥŕǋ�Šū�ƑĚƐƭĿƑĚŞĚŠƥƙ�ƥū�ĿēĚŠƥĿĲǋ�ŠîŠūŞîƥĚƑĿîŕƙ�ĿŠ�¬'¬ƙȦ�Ɂ¬ū�
ƥĺîƥɄƙ�î�ċîƑƑĿĚƑ�ǅĺĚŠ�ǅĚɄƑĚ�ƥƑǋĿŠĳ�ƥū�ĿŠĲūƑŞ�ūƭƑ�ƑĿƙŒ�îƙƙĚƙƙŞĚŠƥ�ƙƥƑîƥĚĳĿĚƙ�îŠē�ƎƑĿūƑ-
ĿƥĿǕĚ�ǅĺîƥ�ŞîƥĚƑĿîŕƙ�ǅĚɄƑĚ�ĳūĿŠĳ�ƥū�ċĚ�ŕūūŒĿŠĳ�îƥ�ǅĺĚŠ�ǅĚ�ĳū�ƥū�ūƭƑ�ĿŠǄĚŠƥūƑǋȡɂ�ØĚƙƥ�
ƙîĿēȦ�ɁTŠ�îċūƭƥ�ĺîŕĲ�ūĲ�ƥĺĚ�ČîƙĚƙȡ�ǅĚ�ēūŠɄƥ�ĚǄĚŠ�ŒŠūǅ�ǅĺîƥɄƙ�ĿŠ�ƥĺĚƑĚȦɂ�¬ūŞĚƥĿŞĚƙȡ�
CPWR has found claims in marketing or promotional materials that refer to nanoma-
ƥĚƑĿîŕƙȡ�ċƭƥ�¬'¬ƙ�ĲūƑ�ƥĺĚ�ƙîŞĚ�ƎƑūēƭČƥƙ�ēūŠɄƥ�ƎƑūǄĿēĚ�ĲƭƑƥĺĚƑ�ĿŠĲūƑŞîƥĿūŠȦ�Ɂ¹ĺĚ�ƙƥîƥĚ�
ūĲ�ĺîǕîƑē�ČūŞŞƭŠĿČîƥĿūŠ�ƑĿĳĺƥ�Šūǅ�Ŀƙ�Šūƥ�ĳƑĚîƥ�ĿŠ�ƥĚƑŞƙ�ūĲ�ċĚĿŠĳ�ƥƑîŠƙƎîƑĚŠƥ�ƥĺîƥ�
ƥĺĚƑĚ�îƑĚ�ƑĿƙŒƙȡɂ�ĺĚ�ČūŠƥĿŠƭĚēȦ

TŠ�ǨǦǧǦȡ�¬îĲĚ�ØūƑŒ��ƭƙƥƑîŕĿî�ƎƭċŕĿƙĺĚē�ƥĺĚĿƑ�ĚǄîŕƭîƥĿūŠ�ūĲ�ǫǦ�¬'¬ƙȡ�ǛŠēĿŠĳ�ƥĺîƥ�ŕĚƙƙ�
ƥĺîŠ�ūŠĚ�ĿŠ�ǛǄĚ�ƎƑūǄĿēĚē�ĿŠĲūƑŞîƥĿūŠ�ƥĺîƥ�Čūƭŕē�ƑĚŕĿîċŕǋ�ĿŠĲūƑŞ�ūČČƭƎîƥĿūŠîŕ�ƑĿƙŒ�îƙ-
ƙĚƙƙŞĚŠƥ�ĲūƑ�ŠîŠūŞîƥĚƑĿîŕƙȦ���sT~¬O�ƙƥƭēǋ�ƎƭċŕĿƙĺĚē�ĿŠ�ǨǦǧǯ�îŕƙū�ĲūƭŠē�ƥĺîƥ�Şūƙƥ�
ūĲ�ƥĺĚ�ŠîŠūŞîƥĚƑĿîŕ�¬'¬ƙ�ĚǄîŕƭîƥĚē�ŠĚĚēĚē�ɁƙĿĳŠĿǛČîŠƥ�ĿŞƎƑūǄĚŞĚŠƥȦɂ�

~¬O�Ʉƙ�ƎƑūƎūƙĚē�ƑĚǄĿƙĿūŠ�ūĲ�ƥĺĚ�ĺîǕîƑē�ČūŞŞƭŠĿČîƥĿūŠ�ƙƥîŠēîƑē�ȳǨǯ� ūēĚ�ūĲ�GĚē-
ĚƑîŕ�¤ĚĳƭŕîƥĿūŠƙ�ǧǯǧǦȦǧǨǦǦȴ�ǅūƭŕē�ƑĚƐƭĿƑĚ�ŞîŠƭĲîČƥƭƑĚƑƙ�ƥū�ƑĚƎūƑƥ�ƎîƑƥĿČŕĚ�ƙĿǕĚ�îŠēȡ�
ĿĲ�îƎƎƑūƎƑĿîƥĚȡ�ūƥĺĚƑ�îƥƥƑĿċƭƥĚƙ�ƑĚŕîƥĚē�ƥū�ƥūǊĿČĿƥǋ�ūŠ�¬'¬ƙ�ĲūƑ�ŠîŠūŞîƥĚƑĿîŕ�ƎƑūēƭČƥƙȦ�
�ČČūƑēĿŠĳ�ƥū�ØĚƙƥȡ�ĿĲ�ƥĺĿƙ�ƑĚǄĿƙĿūŠ�Ŀƙ�ĚŠîČƥĚēȡ�Ŀƥ�ǅūƭŕē�ĺĚŕƎ�~/O¬�ƎƑūĲĚƙƙĿūŠîŕƙ�ĿēĚŠ-
ƥĿĲǋ�îŠē�îƙƙĚƙƙ�ƑĿƙŒƙ�ƎūƙĚē�ċǋ�ŠîŠūŞîƥĚƑĿîŕƙ�ūŠ�ČūŠƙƥƑƭČƥĿūŠ�ƙĿƥĚƙȦ�Ɂ¹ĺîƥɄŕŕ�ŞîŒĚ�ūƭƑ�
ǅūƑŒ�ĚîƙĿĚƑȡ�ƥū�ċĚ�îċŕĚ�ƥū�ĺîǄĚ�î�ċĚƥƥĚƑ�ƙƥîƑƥĿŠĳ�ƎūĿŠƥ�ƥū�ēū�ūƭƑ�ƑĿƙŒ�îƙƙĚƙƙŞĚŠƥƙȡɂ�
ØĚƙƥ�ƙîĿēȦ�

�� ƑĚǄĿƙĿūŠ�ūĲ� T¬~Ȭ¹¤�ǧǩǩǨǯȠ�ǨǦǧǨȡ�Nanomaterials—Preparation of material safety 
data sheets (MSDS)ȡ� Ŀƙ� ĿŠ�ƎƑūĳƑĚƙƙȦ�GĿŠîŕŕǋȡ� ¡Ø¤� ŕîƭŠČĺĚē� Ŀƥƙ�sîŠū�¬îĲĚƥǋ�'îƥî�
¬ĺĚĚƥ�TŞƎƑūǄĚŞĚŠƥ�¹ūūŕȡ�ǅĺĿČĺ�ƭƙĚƙ�ƐƭĚƙƥĿūŠŠîĿƑĚ�ƑĚƙƎūŠƙĚƙ�ƥū�ƎƑūǄĿēĚ�ƑĚČūŞŞĚŠ-
ēîƥĿūŠƙ�ūŠ�ƙƥƑĚŠĳƥĺĚŠĿŠĳ�¬'¬ƙȦ

Resources

CPWR: The Center for Construction Research and Training, ČƎǅƑȦČūŞȦ�

CPWR:�Ɂ'îƥî�'îƙĺċūîƑēƙ�ȶ�sîŠūŞîƥĚƑĿîŕƙ�ĿŠ� ūŠƙƥƑƭČƥĿūŠȡɂ�ċĿƥȦŕǋȬŠîŠūēîƥîČĚŠƥĚƑȦ

ELCOSH-NANO: Construction Nanomaterial Inventory, ŠîŠūȦĚŕČūƙĺȦūƑĳȦ

Federal Register:�ɁOîǕîƑē� ūŞŞƭŠĿČîƥĿūŠ�¬ƥîŠēîƑēȡɂ�ċĿƥȦŕǋȬČūŞŞȹƙƥîŠēîƑē  
ȳGĚċƑƭîƑǋ�ǨǦǨǧȴȦ

International Organization for Standardization:�T¬~Ȭ¹¤�ǧǩǩǨǯȠǨǦǧǨȡ�
Nanomaterials—Preparation of material safety data sheets (MSDS),  
ċĿƥȦŕǋȬĿƙūǧǩǩǨǯȹǨǦǧǨ�ȳǨǦǧǯȴȦ

Journal of Chemical Health and Safety:�Ɂ�Š�/ǄîŕƭîƥĿūŠ�ūĲ�/ŠĳĿŠĚĚƑĚē�
Nanomaterial Safety Data Sheets for Safety and Health Information Post 
Implementation of the Revised Hazard Communication Standard,”  
ċĿƥȦŕǋȬĺūēƙūŠǦǩǧǯ�ȳqîƑČĺ�ǨǦǧǯȴȦ

OîǕîƑē� ūŞŞƭŠĿČîƥĿūŠ�ĲūƑ�sîŠūŞîƥĚƑĿîŕƙ�ĿŠ� ūŠƙƥƑƭČƥĿūŠ
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Journal of Environmental Management:�Ɂ¡ĚūƎŕĚȡ�¡ŕîŠĚƥȡ�îŠē�¡ƑūǛƥȠ�ÀŠĿŠƥĚŠēĚē�
 ūŠƙĚƐƭĚŠČĚƙ�ūĲ�gĚĳîČǋ��ƭĿŕēĿŠĳ�qîƥĚƑĿîŕƙȡɂ�ċĿƥȦŕǋȬǕĿŞŞĚƑǧǨǧǭ�ȳ'ĚČĚŞċĚƑ�ǨǦǧǭȴȦ

The Journal of Hazardous Materials:�Ɂ¤ĚŕĚîƙĚ�ūĲ�¡îƑƥĿČƭŕîƥĚ�qîƥƥĚƑ�ĲƑūŞ�sîŠūȹ
/ŠîċŕĚē��ƭĿŕēĿŠĳ�qîƥĚƑĿîŕƙ�ȳs/�qƙȴ��ČƑūƙƙ�¹ĺĚĿƑ�gĿĲĚČǋČŕĚȠ�¡ūƥĚŠƥĿîŕ�~ČČƭƎîƥĿūŠîŕ�
Health and Safety Implications,” ċĿƥȦŕǋȬƙĿŠĳĺǦǧǨǨ�ȳcîŠƭîƑǋ�ǨǦǨǨȴȦ

Journal of Occupational and Environmental Hygiene:�Ɂ/ǊƎūƙƭƑĚ�ƥū��ĿƑċūƑŠĚ�sîŠūȹ
¹ĿƥîŠĿƭŞ�'ĿūǊĿēĚ�'ƭƑĿŠĳ��ĿƑŕĚƙƙ�¬ƎƑîǋ�¡îĿŠƥĿŠĳ�îŠē�¬îŠēĿŠĳȡɂ�ċĿƥȦŕǋȬǅĚƙƥǦǨǧǨǧǯ 
ȳGĚċƑƭîƑǋ�ǨǦǧǯȴȦ

Journal of Occupational and Environmental Hygiene:�ɁTŠĺîŕîƥĿūŠ�/ǊƎūƙƭƑĚ�'ƭƑĿŠĳ�
¬ƎƑîǋ��ƎƎŕĿČîƥĿūŠ�îŠē�¬ƭċƙĚƐƭĚŠƥ�¬îŠēĿŠĳ�ūĲ�î�Øūūē�¬ĚîŕîŠƥ� ūŠƥîĿŠĿŠĳ�èĿŠČ�
~ǊĿēĚ�sîŠūƎîƑƥĿČŕĚƙȡɂ�ċĿƥȦŕǋȬČūūƎĚƑǦǬǨǮǧǭ�ȳcƭŠĚ�ǨǦǧǭȴȦ

Journal of Occupational and Environmental Hygiene: Ɂ~ČČƭƎîƥĿūŠîŕ�/ǊƎūƙƭƑĚ� 
Risk During Spraying of Biocidal Paint Containing Silver Nanoparticles,”  
ċĿƥȦŕǋȬǅĚƙƥǦǫǧǪǨǧ�ȳqîǋ�ǨǦǨǧȴȦ

Nano Safety Data Sheet Improvement Tool, ŠîŠūƙēƙȦĚŕČūƙĺȦūƑĳȦ

National Institute of Environmental Health Sciences:�ɁsîŠūŞîƥĚƑĿîŕƙȡɂ� 
ċĿƥȦŕǋȬŠĿĚĺƙȹŠîŠūȦ

NIOSH:�Ɂ ƭƑƑĚŠƥ�TŠƥĚŕŕĿĳĚŠČĚ��ƭŕŕĚƥĿŠ�ǬǩȠ�~ČČƭƎîƥĿūŠîŕ�/ǊƎūƙƭƑĚ�ƥū�¹ĿƥîŠĿƭŞ�
'ĿūǊĿēĚȡɂ�ċĿƥȦŕǋȬŠĿūƙĺǦǪǧǧ�ȳ�ƎƑĿŕ�ǨǦǧǧȴȦ

NIOSH:�Ɂ ƭƑƑĚŠƥ�TŠƥĚŕŕĿĳĚŠČĚ��ƭŕŕĚƥĿŠ�ǬǫȠ�~ČČƭƎîƥĿūŠîŕ�/ǊƎūƙƭƑĚ�ƥū� îƑċūŠ�
sîŠūƥƭċĚƙ�îŠē�sîŠūǛċĚƑƙȡɂ�ċĿƥȦŕǋȬŠĿūƙĺǦǪǧǩ�ȳ�ƎƑĿŕ�ǨǦǧǩȴȦ

NIOSH:�ɁOĚîŕƥĺ�/ĲĲĚČƥƙ�ūĲ�~ČČƭƎîƥĿūŠîŕ�/ǊƎūƙƭƑĚ�ƥū�¬ĿŕǄĚƑ�sîŠūŞîƥĚƑĿîŕƙȡɂ� 
ċĿƥȦŕǋȬŠĿūƙĺǦǫǨǧ�ȳqîǋ�ǨǦǨǧȴȦ

NIOSH:�ɁsîŠūƥĚČĺŠūŕūĳǋȡɂ�ċĿƥȦŕǋȬŠĿūƙĺȹŠîŠūȦ

NIOSHȠ�Ɂ¹ĚČĺŠĿČîŕ�¤ĚƎūƑƥȠ�~ČČƭƎîƥĿūŠîŕ�/ǊƎūƙƭƑĚ�¬îŞƎŕĿŠĳ�ĲūƑ�/ŠĳĿŠĚĚƑĚē�
Nanomaterials,” ċĿƥȦŕǋȬƙîŞƎŕĿŠĳŠîŠūƙ�ȳcƭŕǋ�ǨǦǨǨȴȦ

Safe Work Australia: An Evaluation of MSDS and Labels Associated With the Use 
of Engineered Nanomaterials, ċĿƥȦŕǋȬƙîĲĚǅūƑŒŠîŠū�ȳ¡'Gȡ�cƭŠĚ�ǨǦǧǦȴȦ

Scandinavian Journal of Work, Environment, and Health:�Ɂ ƭƑƑĚŠƥ�¬ƥîƥĚ�ūĲ�
eŠūǅŕĚēĳĚ�ūŠ�ƥĺĚ�OĚîŕƥĺ�/ĲĲĚČƥƙ�ūĲ�/ŠĳĿŠĚĚƑĚē�sîŠūŞîƥĚƑĿîŕƙ�ĿŠ�ØūƑŒĚƑƙȠ� 
��¬ǋƙƥĚŞîƥĿČ�¤ĚǄĿĚǅ�ūĲ�OƭŞîŠ�¬ƥƭēĿĚƙ�îŠē�/ƎĿēĚŞĿūŕūĳĿČîŕ�TŠǄĚƙƥĿĳîƥĿūŠƙȡɂ� 
ċĿƥȦŕǋȬƙČĺƭŕƥĚǦǫǧǯ�ȳqîǋ�ǨǦǧǯȴȦ

West, Gavin:�Ɂ¹ĺĚ�gîƥĚƙƥ�ĿŠ�/ǊƎūƙƭƑĚ�¬ČĿĚŠČĚ�îŠē�OîǕîƑē� ūŞŞƭŠĿČîƥĿūŠ�ĲūƑ�
/ŠĳĿŠĚĚƑĚē�sîŠūŞîƥĚƑĿîŕƙ�ĿŠ� ūŠƙƥƑƭČƥĿūŠȡɂ��TOČĚ�/Ý¡�ȳqîǋ�ǨǦǨǩȴȦ�

OîǕîƑē� ūŞŞƭŠĿČîƥĿūŠ�ĲūƑ�sîŠūŞîƥĚƑĿîŕƙ�ĿŠ� ūŠƙƥƑƭČƥĿūŠ



AIHA®

AIHA is the association for scientists and professionals committed to preserving 
and ensuring occupational and environmental health and safety (OEHS) in the 
ǅūƑŒƎŕîČĚ�îŠē�ČūŞŞƭŠĿƥǋȦ�GūƭŠēĚē�ĿŠ�ǧǯǩǯ�îƙ�ƥĺĚ��ŞĚƑĿČîŠ�TŠēƭƙƥƑĿîŕ�OǋĳĿĚŠĚ�
Association®ȡ�ǅĚ�ƙƭƎƎūƑƥ�ūƭƑ�ŞĚŞċĚƑƙ�ǅĿƥĺ�ūƭƑ�ĚǊƎĚƑƥĿƙĚȡ�ŠĚƥǅūƑŒƙȡ�ČūŞƎƑĚ-
hensive education programs, and other products and services that help them 
ŞîĿŠƥîĿŠ� ƥĺĚ�ĺĿĳĺĚƙƥ�ƎƑūĲĚƙƙĿūŠîŕ�îŠē�ČūŞƎĚƥĚŠČǋ�ƙƥîŠēîƑēƙȦ�qūƑĚ� ƥĺîŠ�ĺîŕĲ�
ūĲ��TO�Ʉƙ�ŠĚîƑŕǋ�ǮȡǫǦǦ�ŞĚŞċĚƑƙ�îƑĚ� ĚƑƥĿǛĚē� TŠēƭƙƥƑĿîŕ�OǋĳĿĚŠĿƙƥƙ� ȳ TOȴ�îŠē�
ŞîŠǋ�ĺūŕē�ūƥĺĚƑ�ƎƑūĲĚƙƙĿūŠîŕ�ēĚƙĿĳŠîƥĿūŠƙȦ��TO��ƙĚƑǄĚƙ�îƙ�î�ƑĚƙūƭƑČĚ�ĲūƑ�ƥĺūƙĚ�
ĚŞƎŕūǋĚē�îČƑūƙƙ�ƥĺĚ�ƎƭċŕĿČ�îŠē�ƎƑĿǄîƥĚ�ƙĚČƥūƑƙȡ�îƙ�ǅĚŕŕ�îƙ�ƥū�ƥĺĚ�ČūŞŞƭŠĿƥĿĚƙ�ĿŠ�
ǅĺĿČĺ�ƥĺĚǋ�ǅūƑŒȦ�GūƑ�ŞūƑĚ�ĿŠĲūƑŞîƥĿūŠȡ�ǄĿƙĿƥ��TO�ȦūƑĳȦ

About Occupational and Environmental 
Health and Safety Professionals 
Occupational and environmental health and safety (OEHS) professionals (also 
ŒŠūǅŠ�îƙ� ĿŠēƭƙƥƑĿîŕ� ĺǋĳĿĚŠĿƙƥƙȴ�ƎƑîČƥĿČĚ� ƥĺĚ� ƙČĿĚŠČĚ�ūĲ�îŠƥĿČĿƎîƥĿŠĳȡ� ƑĚČūĳŠĿǕ-
ĿŠĳȡ�ĚǄîŕƭîƥĿŠĳȡ�ČūŠƥƑūŕŕĿŠĳȡ�îŠē�ČūŠǛƑŞĿŠĳ�ǅūƑŒƎŕîČĚ�ČūŠēĿƥĿūŠƙ�ƥĺîƥ�Şîǋ�ČîƭƙĚ�
ǅūƑŒĚƑƙɄ�ĿŠŏƭƑǋ�ūƑ�ĿŕŕŠĚƙƙȦ�¹ĺƑūƭĳĺ�î�ČūŠƥĿŠƭūƭƙ�ĿŞƎƑūǄĚŞĚŠƥ�ČǋČŕĚ�ūĲ�ƎŕîŠŠĿŠĳȡ�
ēūĿŠĳȡ� ČĺĚČŒĿŠĳȡ� îŠē� îČƥĿŠĳȡ� ~/O¬� ƎƑūĲĚƙƙĿūŠîŕƙ� ŞîŒĚ� ƙƭƑĚ� ǅūƑŒƎŕîČĚƙ� îƑĚ�
ĺĚîŕƥĺǋ�îŠē�ƙîĲĚȦ�

• GĿŠē�ƐƭîŕĿǛĚē�ĿŠēƭƙƥƑĿîŕ�ĺǋĳĿĚŠĚ�îŠē�~/O¬�ƎƑūĲĚƙƙĿūŠîŕƙ�ŠĚîƑ�ǋūƭ�ĿŠ�ūƭƑ�
 ūŠƙƭŕƥîŠƥƙ�gĿƙƥĿŠĳȦ
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