
Perspectives | Correspondence

A 200	 volume 119 | number 5 | May 2011  •  Environmental Health Perspectives

The correspondence section is a public forum and, as such, is not peer-reviewed. EHP is not responsible 
for the accuracy, currency, or reliability of personal opinion expressed herein; it is the sole responsibility of 
the authors. EHP neither endorses nor disputes their published commentary.

Fragranced Products and VOCs
doi:10.1289/ehp.1103497
In the article “Scented Products Emit a 
Bouquet of VOCs,” Potera (2011) gave a 
broad overview of the work of Steinemann 
et al. (2010) regarding the quantification of 
volatile organic compounds (VOCs) from 
fragranced products. Unfortunately, crucial 
facts were omitted about the materials cited 
and the use of alternative substances. 

Potera (2011) quoted Steinemann et al. 
(2010), noting that some of the VOCs 
detected “are classified as toxic or hazardous 
by federal laws” and “a single fragrance in a 
product can . . . react with ozone in ambient 
air to form dangerous secondary pollutants.” 
Potera stated that limonene reacts with ozone 
to form formaldehyde but failed to mention 
that both limonene and pinene are naturally 
occurring materials found in citrus fruits and 
pine trees, respectively (Wei and Shibamoto 
2007). Fragrance materials are naturally vola-
tile; otherwise, they would not be detectable 
(Cometto-Muñiz et al. 1998). Langer et al. 
(2008) showed that exposure to limonene 
from peeling an orange is far greater than 
using limonene-scented cleaning products. 
These authors further showed that second-
ary organic pollutants formed from cleaning 
products exist in the lowest range of exposure 
and that a higher concentration of particulates 
is formed by peeling an orange. 

Potera (2011) quoted Steinemann et al. 
(2010), noting that “133  unique VOCs 
[were] identified among 25 products”; how-
ever, not all of the 133 VOCs are used as 
fragrance materials. For example, the highest 
reported concentration of d‑limonene was 
135 mg/m3 (unidentified air freshener) in 
an experiment using conditions completely 
atypical of consumer use (Steinemann et al. 
2010).

Although, the U.S. Environmental 
Protection Agency does not issue safe expo-
sure limits, they report those from other 
agencies [National Institute for Occupational 
Safety and Health (NIOSH), Occupational 
Safety and Health Administration (OSHA), 
and American Conference of Governmental 
Industrial Hygienists (ACGIH)]. As of today, 
none of these agencies has issued a limit value 
for d‑limonene. Germany (NIOSH 2005) and 
Sweden (International Agency for Research 
on Cancer 1999) have established limits for 
d-limonene of 110 mg/m3 and 150 mg/m3, 
respectively. Even under the adverse testing 
conditions reported by Steinemann et  al. 
(2010), the d-limonene concentration of 
135 mg/m3 still falls within safe exposure.

Potera (2011) cited a telephone survey by 
Caress and Steinemann (2009) that attrib-
uted consumer health problems to the use of 
scented products; however, the percentages 
were not in context with the total population 
surveyed. Of those surveyed, 19% reported 
unspecified health problems and 11% noted 
irritation, all of which were subjectively 
ascribed to the use of scented laundry prod-
ucts (Caress and Steinemann 2009). While 
consumer complaints should be taken seri-
ously, one may question the investigators’ 
acceptance of these self-assessments in the 
absence of objective confirmation by medical 
testing.

Potera (2011) quoted Claudia Miller, 
who stated that “we need to find unscented 
alternatives  ….” The fact is a variety of 
scented and unscented consumer products 
exist; thus, it is unnecessary to use poten-
tially dangerous home mixtures, such as vin-
egar (acetic acid) and baking soda (sodium 
bicarbonate), which was recommended as a 
replacement for commercial cleaning prod-
ucts (Potera 2011). However, the safe expo-
sure level for acetic acid, according to the 
ACGIH, NIOSH, and OSHA, is 25 mg/m3 
over 8 hr (OSHA 2007), which suggests a 
higher toxicity than for limonene. Health 
effects resulting from inhalation exposure 
to acetic acid include respiratory irritation, 
coughing, headache, and dizziness (Iowa 
State University 2000). 

In addition, symptoms include pulmo-
nary edema, chest pain, and hypotension; 
in contrast, d-limonene has not been associ-
ated with the development of any of these 
symptoms. Lacking published inhalation 
safety information for sodium bicarbon-
ate, NIOSH recommends using a respirator 
when working with the dry particulate form 
(Mallinckrodt Baker Inc. 2009). 

Potera (2011) ended her article by quot-
ing Claudia Miller’s statement that “the best 
smell is no smell.” This is a very subjective 
assessment and cannot be characterized as an 
objective, science-based conclusion supported 
by available data.
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As Breast Cancer and Environment Research 
Center (BCERC) project leaders, we would 
like to address what we believe represents 
inaccuracies and omissions in the recent 
article by Baralt and McCormick (2010). 
Using self-citations, the authors asserted that 
genes and environment were not included in 
breast cancer research before advocacy efforts 
emerged. Yet the environment has long been 
implicated in breast cancer etiology; for 
example, for > 50 years the laboratory model 
of mammary carcinogenesis has involved 
administration of environmental chemicals 
(Medina 2007). Further, the Long Island 
Breast Cancer Study Project (LIBCSP) was 
not the first environment–breast cancer grant, 
as suggested by Baralt and McCormick. The 
National Institute of Environmental Health 
Sciences issued such grants as early as 1991, 
including “Environmental Factors and Breast 
Cancer in High-Risk Areas” [Request for 
Applications (RFA) CA/ES-93-024] in 1993. 

The LIBCSP has been enormously 
productive, continuing even now, with 
> 100 scientific publications and $21 million 
in grant funding using LIBCSP resources. 


