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Our Mission
INTRODUCTION

Science for a safer, 
healthier tomorrow.

As an Institute of Underwriters Laboratories, 
Chemical Insights is a non-profit organization 
that delivers the scientific insight policymakers, 
healthcare providers, business leaders and 
consumers depend on to make informed 
environmental health decisions.

Our mission is to advance safe and healthy 
working, learning and living environments. All of 
our amassed knowledge, scientific studies, rigorous 
laboratory testing, collaboration, and published 
materials share this critical mission – to sustain a 
healthy environment for all  
people globally.
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Our Brand
OVERVIEW

We have a responsibility 
to inform and educate 
every day. Our brand 
simultaneously 
stimulates familiarity and 
innovation so that people 
understand we are a 
trusted source.

Our research provides the knowledge needed to 
better understand the chemicals that surround us. 
The color choices and use in our brand create a 
mystique, representative of how modern science 
is ever-evolving. Our brand was created to depict 
expertise, innovation and initiative, while also 
evoking a sense of confidence, wonder, and 
assurance.  
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Our Logo
BRAND MARK

Our logo is a bold and simple 
statement of our brand. The brand 
mark is representative of a chemical 
molecule, with a molecular bond within. 
The brand mark is colored using a 
gradient of our three primary colors 
to represent the growing depth of our 
scientific initiatives. 
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Our Logo
BRAND MARK

PRIMARY LOGO

BRANDMARKLOGOMARK WITH TAGLINELOGOMARK

The Chemical Insights logo should 
always be used with the “An Institute of 
Underwriters Laboratories Inc.“ strapline, 
as shown in the logo examples. As our 
immediate goal is to build awareness 
for Chemical Insights while building on 
the UL brand, this strapline should be 
connected with the logo other than in 
the following circumstances:

1 	 When the logo size is less than 		
	 one inch tall

2	 When the logo is printed on  
	 material (shirts, hats, umbrellas,  
	 portfolios, etc.) where the logo  
	 size and material will not support  
	 the clear printing of the strapline.
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Our Logo
BRAND MARK

Depending on the use, the logo can 
be used in full color, white, black, or 
our Basic Blue. 

In order to maintain legibility on all 
versions of our logo, the minimum 
widths listed below should be 
adhered to at all times. 

2" min width2" min width 1.25" min width 0.5" min  
width
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Clear Space
BRAND MARK

In order to maintain the integrity of our logo and the brand 
we have created, the logo should never be obstructed. The 
minimum clear space required is equal to the height of the 
“bond” in the brand mark. This area is always to remain clear 
of imagery or other elements. The clear space allows for our 
logo to breathe with no competing forces in the immediate 
surrounding area.
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What Not To Do
BRAND MARK

To create a strong and consistent 
brand, our most representative 
element must always be treated 
properly. Our logo should never be 
tampered with in the ways listed below 
or beyond.

A 	 Do not add drop shadow or 		
	 other effects to the logo.

B 	 Do not color logo outside of 		
	 regulated color options.

C 	 Do not stretch or squish  
	 the logo.

D 	 Do not change proportions of  
	 the logo elements.

E 	 Do not manually add the  
	 tagline or strapline to the logo. 

F 	 Do not change the fonts of  
	 the logo.

G 	 Do not place the logo on a  
	 background that makes it hard 		
	 to see.

H 	 Do not rotate the logo.

A

C D

E F

HG

B

An Institute of 
Underwriters Laboratories Inc.
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Primary Colors
COLOR PALETTE

The primary colors of our brand are 
the three blues that make up the 
gradient in our logo. These colors 
should be at the forefront of the 
brand in design materials.

Basic Blue

Pantone® 534
CMYK 100 71 0 51
RGB 27 54 93
HEX# 1B365D

Pantone® 660
CMYK 74 44 0 0
RGB 64 126 201
HEX# 407EC9

Pantone® 298
CMYK 65 3 0 0
RGB 65 182 230
HEX# 41B6E6

Beta Blue Bismuth Blue
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Secondary Colors
COLOR PALETTE
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In order to create a wondrous and 
mystical brand, our secondary color 
palette has a vibrant range. These 
colors should be used as accents 
with the primary palette, and can be 
used in solid form or  
as gradients. 
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Pantone® 534
CMYK 100 71 0 51
RGB 27 54 93
HEX# 1B365D

Pantone® 660
CMYK 74 44 0 0
RGB 64 126 201
HEX# 407EC9

Pantone® 298
CMYK 65 3 0 0
RGB 65 182 230
HEX# 41B6E6



P
A

G
E

 T
IT

L
E

A
N

 I
N

S
T

IT
U

T
E

 O
F

 U
N

D
E

R
W

R
IT

E
R

S
 L

A
B

O
R

A
T

O
R

IE
S

 I
N

C
.

©  2 0 2 0  U N D E R W R I T E R S  L A B O R A T O R I E S  I N C .

Brand Copy
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Strapline
Brand Copy

An Institute of 
Underwriters 
Laboratories Inc.

As an Institute of Underwriters Laboratories, 
Chemical Insights uses a strapline to exhibit this 
relationship.  The logo lockup using the strapline 
is the primary version of the logo and should 
be the first version considered for use. In cases 
where this version can’t be used, the strapline 
should accompany any creative asset in a discrete 
fashion, such as a footer. The example shows 
how the strapline should be handled in the case 
of a business card.

JOHN SMITH 
Position Title

678.538.7926

jsmith@chemicalinsights.com

chemicalsafety@ul.org

2211 Newmarket Parkway, STE 106 
Marietta, GA 30067

An Institute of Underwriters Laboratories

phone
email

website
address
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Tagline
Brand Copy

Science for a safer, 
healthier tomorrow.

Chemical Insights contributes to the protection of 
human health and well-being through scientific 
research. Our tagline is a simple, yet strong 
statement that embodies this mission. There is an 
option to use our logo with the tagline, though it 
should only be used in secondary situations. Our 
primary logo remains with the strapline.
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Tone of Voice
BRAND COPY

Speaking in one tone, in one voice 
is an important step in building 
and maintaining a unique brand 
for Chemical Insights. Here are a 
few things to keep in mind as you 
prepare materials for public use.

SPEAK SIMPLY We deal with highly technical material and we are experts at our mission. Our 
audiences are often not. It’s up to us to be sure we speak in simple yet precise language that our various audiences 
will understand. Using stories and examples to explain our scientific findings, while taking care to eliminate jargon, 
will go a long way to engage our audiences effectively.

SPEAK WITH CONFIDENCE One of our core objectives is to position Chemical 
Insights as a thought leader and trusted knowledge resource. We should speak with a confident tone, using the 
science of our research to back us up when needed. Stating our position and results in a self-assured manner will 
help us build thought-leadership. 

BE ACTIVE As a dynamic organization, we want that tone to appear in our messaging. Given the 
nature of the material we often communicate, we can find ourselves using a passive tone of voice. We should avoid 
this in favor of an active voice. It will make our communications more direct, engaging  
and powerful.

THINK NOT JUST ‘WHAT’ BUT ‘SO WHAT’ Presenting the 
“what” behind our communications is usually straightforward. It’s more difficult, yet critical, to include the “so what” 
or what is the specific value for the intended reader. Presenting both completes the communication, leading to more 
understanding and connection to the material. 
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Our Typeface
TYPOGRAPHY

PRIMARY

DEFAULT

SECONDARY

Open Sans
Light Regular Semibold Bold Extrabold

Open Sans  is a humanist sans serif typeface  
designed with an upright stress, open forms and a 
neutral, yet friendly appearance. 

EXO
Thin ExtraLight Light Regular Medium 
SemiBold Bold ExtraBold Black

Exo is a contemporary geometric sans serif typeface 
that tries to convey a technological/futuristic feeling 
while keeping an elegant design. It works great as 
a display face but it also works good for small to 
intermediate size texts.

Arial
In cases in which the primary and secondary fonts 
are not available (in Microsoft programs such as 
Outlook or PowerPoint), Arial should be the default 
font for both header and body copy.
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Our Typeface
TYPOGRAPHY

The supporting typeface for 
our brand is Exo, and should 
be used more sparingly.
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Ut 
cursus bibendum auctor. Aenean sollicitudin tortor leo, ut 
dapibus sem porta sed. Nulla sollicitudin, velit a fringilla suscipit, 
augue quam tristique nisl, vitae fringilla lacus turpis sit amet 
justo. Vivamus vel sem sollicitudin dui lacinia pharetra et at justo. 
Quisque facilisis arcu in lorem rhoncus fermentum. Nunc tellus 
neque, dictum ut nisi non, molestie consectetur leo. Cras ut 
massa libero. Quisque euismod vehicula ligula, a molestie purus 
fringilla sit amet. Vestibulum dictum, lorem in varius eleifend, 
turpis dolor suscipit orci, ac imperdiet lectus urna a felis.

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Ut 
cursus bibendum auctor. Aenean sollicitudin tortor leo, ut 
dapibus sem porta sed.

Exo and Open Sans should be the 
only two fonts used in our brand 
any time they are available. Exo 
should be used for headlines and 
larger copy, or copy that is meant 
to stand out, while Open Sans 
should be used for body.

Leading should be about 4 point 
sizes higher than the typeface point 
size. This keeps text tight, but still 
with room to breathe.
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Our Marks
BRAND ELEMENTS

The Molecule

Our brand mark is one 
of the main design 
elements used in our 
brand. The hexagon 
shape can be borrowed 
from this element as 
well. The Molecule 
should not be used 
outside of regulated 
logo colors.

The Bond

This element is pulled 
from the bond of The 
Molecule, and can 
be used at different 
thicknesses and in 
any colors from the 
primary and seconadary 
palettes.

The Structure

This element is a 
compilation of The 
Molecule set in a 
pattern and can be 
used in any color 
from the primary or 
secondary palettes, 
gradients, and in 
different variations of 
opacity.
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Our Gradients
BRAND ELEMENTS

Basic Blue Gradient

The Basic Blue Gradient 
uses our three primary 
colors. If a blue gradient 
is ever to be used, it 
should only be this 
combination.

Structural Gradient

Our Basic Blue Gradient 
can be used inside The 
Structure to create a 
unique effect.

Gamma Gradient

The Gamma Gradient is 
an example of the kind 
of gradient that can 
be created using our 
secondary and primary 
palettes. Colors should 
blend smoothly into each 
other.
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Infographics

Infographic Guide
Subtitle Text

Bright Simple Clear Engaging

BRAND ELEMENTS

TITLE

IMAGERY

COLOR USE

BRAND VOICE

Infographics are used to tell more 
complex, richer stories in a visual, 
easy-to-understand way.

They need to be clear and simple, 
distinctly Chemical Insights, and 
uncluttered. 

The predominant colors should be 
the three blues from our primary 
palette, using the secondary palette 
as accents.

The overall identity should be 
similar to the iconography style. 

Use our two typefaces when words 
and/or figures are required. Used 
Open Sans when dealing with 
paragraphs or longer bodies of 
copy, and Exo when dealing with 
headers and figures. 

Stroke ends and corners should 
always be square.  

As in the general branding, Exo should be 
used for header titles. To be bold and easily 
read, use the thicker weights.

The imagery should be 
colorful and bright, but 
still neat and on brand.

Both secondary and primary palettes should be 
used. Above is an example of how the colors can 
work together.

The brand voice in infographics should 
be bright, simple, clear and engaging, 
and should not stray from the broader 
brand voice.

EXAMPLES

The styling of the infographic 
graphics should follow 
the style of the brand 
iconography.

Infographics are a good way 
to make technical inforation 
more digestible for the 
cosmumer.

Square corners Partial fill example Square stroke ends
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Photography Style
IMAGERY

The imagery in our brand is meant to  
be intriguing to the audience, while 
the use of people brings warmth 
and authenticity. The bright and 
contrasting colors can be used in 
many different combinations and 
styles including gradients, and more 
ambient scientific displays. 
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Photography
IMAGERY

Our brand photography plays a 
crucial role in projecting the bigger 
picture idea, the difference it makes 
to people lives and highlighting the 
end benefit.

These images combine to create 
visual narratives which tell the 
stories of the project we are involved 
in.

There are three genres of 
photography which are used to 
communicate our brand and our 
projects:  indoor lifestyle, outdoor 
lifestyle, and scientific images. 

Take care when working with images 
never to stretch/distort them to fit a 
space. Always scale in proportion.

•	 Do not use poor lighting.

•	 Avoid heavy shadowing.

•	 Do not use low resolution images.

•	 Do not crop too closely that image cannot be 
identified. 

INDOOR LIFESTYLE

OUTDOOR LIFESTYLE

SCIENTIFIC

TO REMEMBER
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Video
IMAGERY

Video should always be recorded in 
16:9 format at the highest resolution 
possible with the equipment 
available. Use 640x480 for 4:3 SD 
video, 640x360 for 16:9 SD video, 
and 1280x720 for HD. If the option 
occurs to control the pixel aspect 
ratio make sure it is set to 1:1 or 1:0”, 
sometimes referred to as square 
pixels.

For best results, using the H.264 
MP4 codec as 24,25 or 30 FPS and 
a data rate of 2000kbps (SD) or 
5000kbps (HD) is recommended. If 
frame rate to record is known, it is 
best to encode at the same frame 
rate. However, if it exceeds 30 FPS, 
video should be encoded at half that 
frame rate. For example, shot 60 FPS 
and encode 30 FPS. If uncertain what 
frame to shoot at, set it to either 
‘Current’ or 30 FPS. If there is an 
option for key frames, use the same 
value used for frame rate.

16:9 640 x 360 SD
1280 x 720 HD
1920 x 1080 HD

length x width

4:3 640 x 480 SD

length x width
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Icon Style
ICONOGRAPHY

Gray circle 
background

Use secondary 
colors as accents

Use our Basic Blue 
as line color

Consistent line thickness 
throughout icon and across 
each icon

Icons should carry a clean and simple 
consistency. Icons should be created 
in a 100 x 100 pixel square, with a 2 
pt line weight. The line should always 
be Basic Blue and use the remaining 
colors of the primary and secondary 
palettes to fill in color icons. Icons 
should be placed on a gray circle that 
is slightly smaller than the icon to 
create depth.
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Icon Library
ICONOGRAPHY

Our icons should always be created 
in a consistent style. Reference the 
Icon Library  
when icons are needed.

Monitor Innovation Communication Discover

EmailProtocolAtom

Molecule Time Events Global

Efficiency
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Single Color Icon Library
BRAND ELEMENTS

In situations that call for single 
color iconography, the icons 
should use our Basic Blue and still 
adhere to the size and line weight 
guidelines.

Icons can also be used in white, 
against a darker background. They 
should be treated the same as the 
single color icons above.

Monitor Innovation Communication Discover

EmailProtocolAtom

Molecule Time Events Global

Efficiency
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Charts, Graphs & Tables
CHARTS & TABLES

Our primary palette is used 
for graphs and charts first, the 
secondary palette can be utilized 
as necessary.

The structure of the charts and 
tables should be light weight, and 
use light gray.

Charts, graphs and tables should 
be clean and simple. Avoid over 
use of line work or heavy blocks 
of color. 

Tables can use any of the primary 
colors as the header bar, but 
the rows below should always 
alternate between the light gray 
at 20% and 50%.

0

Category 1

Chart Title

Table Title Table Title

Chart Title

Category 2 Category 3

1

2

3

4

5

6

7

Name One

Name One

Name Two

Name Two

Name Three Name Three Name Four

Title Header Title Header Header

00 00 00

00 00 00

00 00 00

00 00 00

00

00 00 00

00 00

00 00

00 00

00 00

00

00 00
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The brand themes in the PowerPoint template are designed as a guide. There will be situations that 

require additional slides that do not exactly fit these themes. In such cases, use the “blank slide” option to 

utilize the entire slide space as necessary while still maintaining brand consistency and standards.

PowerPoint Template
APPLICATION

In order to maintain brand 
standards, a PowerPoint Template 
has been created for presentations. 
It includes title slides, divider slides, 
content slides, and thank you slides. 

The primary and secondary color 
palettes should be used in the 
PowerPoint template - the standard 
text color is dark Basic Blue or our 
dark gray. Black should never  
be used. 

In the case of creating PowerPoints, 
the general brand guidelines should 
always be used as a reference. This 
includes logo clear space, color 
usage, and text treatment. Exo and 
Open Sans are the first choice if they 
are available to use. If unavailable, 
use Arial for all copy.
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PowerPoint Template
APPLICATION

01 TITLE SLIDES 
The primary title slide should always be the photo, color, or gradient 
slide template. The white title slide should only be used as a secondary 
title after the primary.

02 LOGO TREATMENT
Always adhere to the logo clear space in PowerPoint presentations. Text 
should never be touching or overlapping the logo. 

03 COPY TREATMENT
Large bodies of copy should be accompanied with imagery whenever 
possible. When necessary to include a large body of copy on a 
single slide, reduce the text size to keep text from becoming visually 
overwhelming.
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PowerPoint Template
APPLICATION

04 TEXT ALIGNMENT
All text on a single slide should follow the same alignment. If the title slide 
is left aligned, subtitles and body copy should remain left aligned as well.

05 BOND COLOR THEME
There are 5 color themes in the PowerPoint Template available for 
use. The colors can be used to differentiate sections within the same 
presentation, or one theme can be used throughout the full deck.

06 END SLIDES
Each presentation should end with 
one or both of the set end slides. 
‘Today’s Presenter’ slide can be 
edited with presenter’s information, 
while the ‘Thank You’ slide provides 
Chemical Insights web and email 
information.
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Poster Template

Lorem ipsum dolor sit amet, consectetur adipiscing elit, 
sed do eiusmod tempor incididunt ut labore et dolore
John Doe1, Jen Johnson1, Robert Black1, Jane Doe1,  Michael White1, Deborah Miller1

1. Institute Name Here 2. Institute Name Here 3. Institute Name Here

APPLICATION

HEADLINE

LOGOS

SUB-HEAD

SECTION TITLES

SUB-SECTION TITLES

CHARTS & TABLES

Exo, Bold 
60-70 pt size

Use Primary Logo 
Keep all logos together 
Use white logos, no background

These are recommended best practice formats 
with the understanding that scientists may need to 
modify technical presentations/posters for specific 
applications, venues and audiences.

Template based on 43.31 in. w x 32 in. h poster 
built in PowerPoint. 

Exo, Medium 
30-40 pt size (Names) 
25-30 pt size (Institutions)

Light Blue Background  
Exo, Medium, All Caps 
50 pt size

Light Gray Background  
Exo, Medium 
40-45 pt size

Use brand colors in charts and tables 
Refer to guidelines on page 34

LOGO LOGO

INTRODUCTION RESULTS

OBJECTIVES

METHODS

Lorem Ipsum

Lorem Ipsum

Lorem Ipsum

Lorem Ipsum

Lorem Ipsum

CONCLUSIONS

•	 Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do 
eiusmod tempor incididunt ut labore et dolore magna aliqua. 

•	 Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris 
nisi ut aliquip ex ea commodo consequat.

•	 Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do 
eiusmod tempor incididunt ut labore et dolore magna aliqua. 

•	 Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris 
nisi ut aliquip ex ea commodo consequat.

•	 Lorem ipsum dolor sit amet, consectetur adipiscing 
elit, sed do eiusmod tempor incididunt ut labore et 
dolore magna aliqua. 

•	 Ut enim ad minim veniam, quis nostrud exercitation 
ullamco laboris nisi ut aliquip ex ea commodo 
consequat.

•	 Lorem ipsum dolor sit amet, consectetur adipiscing 
elit, sed do eiusmod tempor incididunt ut labore et 
dolore magna aliqua. 

•	 Ut enim ad minim veniam, quis nostrud exercitation 
ullamco laboris nisi ut aliquip ex ea commodo 
consequat.

•	 Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do 
eiusmod tempor incididunt ut labore et dolore magna aliqua. 

•	 Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris 
nisi ut aliquip ex ea commodo consequat.

0
Category 1

Chart Title

Category 2 Category 3

1

2

3

4

5

6

7

Name One Name Two Name Three

Title Header Header

00 00

00 00

00 00

00 00

00 00

00

00

00

00

00
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Technical Brief
APPLICATION

Methodologies for Studying Furniture 
Flame Retardant Exposure

TECHNICAL BRIEF

An environmental chamber with Robiesitz™ and airborne FR 
sampler hanging from the top.

a 2211 Newmarket Parkway, Suite 106, Marietta, Georgia 30067  w ulchemicalsafety.org  e chemicalsafety@ul.org

Robiesitz®

FR Sampler

© 2020 Underwriters Laboratories Inc.

Introduction
UL Chemical Safety and the group’s University Research Partners 
conducted a three-year study on chemical exposure risk and 
flammability of upholstered furniture. The research report, 
“Human Health in the Built Environment: A Study of Chemical 
Exposure Risk and Flammability of Upholstered Furniture and 
Consumer Electronics,” is available on UL Chemical Safety’s 
website. 

UL Chemical Safety’s basic fact sheet, “Research on Chemical 
Exposure and Flammability Risks of Upholstered Furniture and 
Consumer Electronics,” provides background and key facts. 

The research was designed to understand how volatile chemical 
and flame retardant (FR) exposures occur during everyday 
use of upholstered furniture and to measure the effectiveness 
of different flammability control technologies applied to the 
furniture. Two of the main objectives of the research were to 
develop methodologies for identifying FR exposure routes from 
upholstered furniture, and to study pathways and resulting levels 
of chemical exposure from furniture with different flammability 
control technologies. 

Methodologies
• Initial exposure routes identified for study included 

inhalation, dermal, and ingestion (oral). These studies were 
conducted in a controlled environmental chamber with a 
clean air supply operating at one air exchange per hour. 
The chamber was constructed with stainless steel interior 
surfaces to minimize contaminant background and analyte 
loss via adsorption. Test chairs were placed in the chamber 
and  gitated to simulate a person sitting up and down during 
chemical sampling. A specialized robot, Robiesitz™, was 
designed for this purpose, mimicking an average person 
sinking into the chair from a standing position.

A Strategic Research Initiative
for Extended Research on
Furniture Chemical Exposure

Expansion of Furniture Chemical Exposure and 
Flammability Research on Human Exposure to Flame 
Retardants: A Survey of Furniture in the Marketplace

TECHNICAL BRIEF

Introduction
Flame retardants (FR) are added in consumer products and furnishings to reduce their potential of igniting and sustaining fire. 
However, studies have found links between human exposure to some FRs and health risks including cancer, thyroid altercation, and 
developmental disorders. UL Chemical Safety and Human Health and their partners have performed an extensive research project, “A 
Study of Chemical Exposure Risk and Flammability of Upholstered Furniture and Consumer Electronics,” where results indicated that if 
FRs are added to furniture, they will be released in the surrounding environment and present for human exposure. Human exposure 
may occur from air and settled dust exposure as well as skin absorption. Currently in the U.S., some residential furniture products are 
sold without the presence of FRs, passing the smoldering tests by other means. In general, consumers are not aware of specific FRs and 
the amount of FRs that are added to products available in the marketplace. Global regulations on the use and type of FRs that can be 
used in consumer products vary, leading to an unpredictable supply chain of materials and flame retardant chemicals.

Study Objectives
This research expansion will survey current residential products 
in the marketplace to evaluate if flame retardants are present. 
Chemical identification and quantification, along with experiments 
to measure human exposure, will evaluate human health risks. 
Upholstered chairs will be procured across the regions of the 
United States to represent mid-priced quality furniture available 
in the marketplace. The regions are: 1) Pacific; 2) Rocky Mountain; 
3 )Mid-West; 4) Southwest; 5)Southeast; and 6) Northeast. 
Additionally, upholstered chairs will be procured from Asia, 
Canada, the United Kingdom, and the European Union so that 
upholstered chairs are represented across geographical locations 
with differing  flammability requirements. Specific objectives 
include: 

• Extend studies of FR human exposure levels to a range of 
furniture products currently in the marketplace, focused on 
midrange pricing and quality accessible to the public.

• Characterize inhalation, ingestion and dermal exposures of 
FRs to validate test methods and measure exposure risks.

• Evaluate material composition for FRs and compare to 
exposure potentials.

• Measure additional chemical exposure potentials including 
volatile organic compounds (VOCs) and aldehydes.

Science Outcomes 
This study will contribute new data to evaluate risk exposure of  
lame retardants and potential flammability of furniture available 
in the marketplace. This study seeks to validate methodologies for 
data collection and analyses to present as a standard practice. Key 
scientific knowledge to be obtained includes:

1. Defining frequency, identity, quantities, and variability of FR 
usage in residential furniture across different geographies.

2. Advancing the applicability of exposure methodologies used 
to determine human exposure potentials and pathways.

3. Developing standards and/or guidelines for methodologies 
so that consistent and accurate data can be obtained among 
stakeholders for the evaluation of human risk.

Research Partners
• Debra Harris, RAD Consultants, Baylor University

• Sustainable Furnishings Council

• Duke University

• University of Wisconsin

© 2020 Underwriters Laboratories Inc.

a 2211 Newmarket Parkway, Suite 106, Marietta, Georgia 30067  w ulchemicalsafety.org  e chemicalsafety@ul.org

A Strategic Research Initiative
for Extended Research on
Furniture Chemical Exposure

Expansion of Furniture Chemical Exposure and 
Flammability Research on Human Exposure to Flame 
Retardants: A Survey of Furniture in the Marketplace

TECHNICAL BRIEF

Introduction
Flame retardants (FR) are added in consumer products and furnishings to reduce their potential of igniting and sustaining fire. 
However, studies have found links between human exposure to some FRs and health risks including cancer, thyroid altercation, and 
developmental disorders. UL Chemical Safety and Human Health and their partners have performed an extensive research project, “A 
Study of Chemical Exposure Risk and Flammability of Upholstered Furniture and Consumer Electronics,” where results indicated that if 
FRs are added to furniture, they will be released in the surrounding environment and present for human exposure. Human exposure 
may occur from air and settled dust exposure as well as skin absorption. Currently in the U.S., some residential furniture products are 
sold without the presence of FRs, passing the smoldering tests by other means. In general, consumers are not aware of specific FRs and 
the amount of FRs that are added to products available in the marketplace. Global regulations on the use and type of FRs that can be 
used in consumer products vary, leading to an unpredictable supply chain of materials and flame retardant chemicals.

Study Objectives
This research expansion will survey current residential products 
in the marketplace to evaluate if flame retardants are present. 
Chemical identification and quantification, along with experiments 
to measure human exposure, will evaluate human health risks. 
Upholstered chairs will be procured across the regions of the 
United States to represent mid-priced quality furniture available 
in the marketplace. The regions are: 1) Pacific; 2) Rocky Mountain; 
3 )Mid-West; 4) Southwest; 5)Southeast; and 6) Northeast. 
Additionally, upholstered chairs will be procured from Asia, 
Canada, the United Kingdom, and the European Union so that 
upholstered chairs are represented across geographical locations 
with differing  flammability requirements. Specific objectives 
include: 

• Extend studies of FR human exposure levels to a range of 
furniture products currently in the marketplace, focused on 
midrange pricing and quality accessible to the public.

• Characterize inhalation, ingestion and dermal exposures of 
FRs to validate test methods and measure exposure risks.

• Evaluate material composition for FRs and compare to 
exposure potentials.

• Measure additional chemical exposure potentials including 
volatile organic compounds (VOCs) and aldehydes.

Science Outcomes 
This study will contribute new data to evaluate risk exposure of  
lame retardants and potential flammability of furniture available 
in the marketplace. This study seeks to validate methodologies for 
data collection and analyses to present as a standard practice. Key 
scientific knowledge to be obtained includes:

1. Defining frequency, identity, quantities, and variability of FR 
usage in residential furniture across different geographies.

2. Advancing the applicability of exposure methodologies used 
to determine human exposure potentials and pathways.

3. Developing standards and/or guidelines for methodologies 
so that consistent and accurate data can be obtained among 
stakeholders for the evaluation of human risk.

Research Partners
• Debra Harris, RAD Consultants, Baylor University

• Sustainable Furnishings Council

• Duke University

• University of Wisconsin
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• Inhalation exposure was measured using an active air sampling  rocess for 
volatile organic compounds (VOCs) and FRs. VOCs with the volatility range 
of n-pentane through n-heptadecane were collected onto a Tenax® sorbent 
tube and analyzed by gas chromatography mass spectrometer with thermal 
desorption unit (GC/MS/TD). Lower molecular weight aldehydes were 
collected on 2,4-dinitrophenylhydrazine (DNPH) cartridges and analyzed 
by highperformance liquid chromatography (HPLC) equipped with an 
ultraviolet detector. A quartz filter was used for capturing semi-volatile FRs 
in particulate phase, and a polyurethane foam (PUF) cartridge was used for 
capturing airborne FRs not collected on the quartz pre-filter. 

• Dermal exposure potentials of FRs from the test chairs were evaluated using 
a filter paper patch saturated with an artificial sweat solution, 0.9% saline 
solution, placed on the seat of the test chair under a weight. The filter patch 
protocol mimicked an average person sitting on top of a specific surface 
area.

• Ingestion (oral) exposure was studied by measuring FRs in settled dust 
or dust that accumulated on the chamber floor during simulated use of 
the chair. Ingestion (oral) exposure was considered as hand-to-mouth 
transmission. A solvent-saturated gauze was used to collect dust using a 
template of a specific floor area.

• All FR samples collected on the various media were solvent extracted and 
analyzed by gas chromatography/mass spectrometry with electron impact 
ionization (GC/EI/MS).

• Detection and measurement of FRs provided confirmation of the various 
exposure routes. If FRs were measured, average daily doses were calculated 
for the respective exposure pathway for adults and children.

• An average daily dose (ADD) via inhalation was predicted based on human 
inhalation rates and the exposure air concentration determined from the 
measured emission rates inside the chamber.

• The ADD for dermal exposure was assumed to be sweat mediated and 
driven by contact surface area, contact time, and skin absorption rate.

• The ingestion (oral) exposure ADD was estimated using direct and oral 
contacts. Settled dust to hand to mouth, test product surface to hand to 
mouth, and test product surface to mouth contacts were combined for an 
ingestion ADD.

Learn more about our initiatives at ulchemicalsafety.org

FR dust wipe using gauze and a square template 
(top) and filter patch dermal transfer sampling 
with a weight on top of a filter (bottom).
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