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Polycyclic aromatic hydrocarbons (PAHSs) with their teratogenicity, mutagenicity and carcinogenic
characteristics can pose health risks for humans. Therefore, this study was conducted to determine
the content and health risk assessment of PAHSs in indoor dust samples of some office buildings in
city of Isfahan in 2023. In so doing, a total of 84 indoor dust samples were collected from 28
sampling stations. After extraction of the analytes, the gas chromatography/mass spectrometry
(GC-MS) method was used to determine the PAHs concentrations in the dust samples. Based on
the results obtained, 16 priority PAHs were detected and quantified in the dust samples. The mean
values of Y’ 16PAHs were found to be 9838 pg/kg. Total incremental lifetime cancer risks (ILCRS)
of children and adults with average values of 1.06E-01 and 9.36E-02, were both classified in the
‘high critical value' category. The cancer risk levels via dermal contact (5.89E-02) and direct
ingestion (4.72E-02), indicated that both pathways greatly contributed to the cancer risk for
children. Similarly, the risk value of dermal contact (5.99E-02) and direct ingestion (3.37E-02)
were found to be important routes that adults could be exposed to contaminated dust with PAHSs.
Accordingly, the mean values of ILCRs ranked in the following order: dermal contact > direct
ingestion > inhalation for both cases (i.e., children and adults). In conclusion, to maintain the health
of both the man and the environment, it is recommended that regular and periodic analyses of these
pollutants in different environmental matrices including soil, sediment, indoor and outdoor dusts,
particulate matter, air, and water be performed to help prevent exposure risks of PAHSs.
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Introduction

Polycyclic aromatic hydrocarbons (PAHS) are released from natural and/or anthropogenic sources and, due to their health
implications, are known as a common public concern. Humans spend around 90% of their time in indoor environments;
thus, they can generally be exposed to indoor pollutants that are potentially harmful to human health. Thus, it is necessary
to pay more attention to the quality of indoor environments. Herein, as dust is among the matrices used to monitor the
quality of the indoor environment, the analysis and health risk assessment of these pollutants are important for maintaining
resident health.

Materials and Methods

A total of 84 indoor dust samples were collected from 28 selected stations using a pre-cleaned small vacuum cleaner.
After homogenizing the dust samples with the 154 pm sieve and freeze-drying them, they were put inside a zipped nylon
bag and then kept at —20 °C for further analyses.

To analyze the PAHSs contents, a GC-MS in the selective ion-monitoring (SIM) mode was used.

The lowest point of the calibrations curve (10.0 ng/g) was used as limits of quantification (LOQ). Based on the results
obtained, the recovery rate of PAHSs in spiked sodium sulfate ranged between 80% to 101%.

The carcinogenic risks of detected PAHSs through direct ingestion, inhalation and dermal contact were computed based
on Equations 1 to 5:

CS X(CSF (Ingestion) x 3BW = 70)) XIRSoil XEF XED

ILCRs(Ingestion) = 1
BW XAT Xcf
. 3 - ,
ILCRs(Inhalation) _ CS X(CSF (Inhalation) x 3¥YBW + 70)) xIRinhal x EF X ED @)
BW XAT XPEF X cf
3 -
ILCRs(Dermal) - CS X(CSF (Dermal) X ¥YBW + 70)) XSA XAF XABS X EF X ED (3)
BW XAT Xcf
ILCR; = ¥(ILCRyyg + ILCRipp + ILCRyormar) (4
TEQ = Y (TEF; x C;) ®)

In these equations, ILCRs stands for the incremental lifetime cancer risks, CS represents the determined content of PAHs
in dust samples (ug/kg), CSF indicates the carcinogenic slope factor (mg/kg/day), BW represents the body weight (kg),
IRing (Mg/day) and IRinhal (m3day) are the dust intake rate and the inhalation rate. EF represents exposure frequency
(day per year) and ED is the exposure time (year). AT and cf stand for the average life span (days) and the constant of the
model and PEF represents the particle emission factor (m®/kg). SA and AF stand for the dermal surface exposure (cm?)
and the dermal adherence factor (mg/cm?/h). Also, ABS represents the dermal adsorption fraction. Besides, TEQ and TEF
are the toxic equivalent and the toxicity equivalency factor. Meanwhile, Y ILCRs indicates the total risks of exposure to
PAHSs in the case of three exposure pathways. Also, the BaP equivalent was used as an index to evaluate the toxicity of
PAHSs. B(a)PE factor and B(a)Peq were calculated using Equations 6 and 7:

B(a)PE = B(a)A x 0.06 + (B(b)F + B(k)F) x 0.07 + B(a)P + D(ah)A x 0.60 + 1(1,2,3-cd)P x 0.08 (6)

B(a)Peq = 0.001 x (Nap + Acy + Ace + Flu + Phe + Fla + Pyr) + 0.01 x (Ant + Chr + B(ghi)P) + 0.10 x (B(a)A +
B(b)F + B(K)F + 1(1,2,3-cd)P) + B(a)P + D(ah)A (7)

where BaPE and BaPeq stand for the Benzo[a]Pyrene equivalent carcinogenic power and the Benzo[a]Pyrene toxicity
equivalents, respectively. It should be noted that the obtained values of BaPE and BaPeq show the toxic threat to the
health and major contribution to overall toxicity associated with PAHSs in the target population, respectively.

Results and Discussion

The mean values of Y. 16PAHs were found to be 9838 pg/kg. ILCRs of children and adults with average values of 1.06E-
01 and 9.36E-02, were both classified in the 'high critical value' category. The cancer risk levels via dermal contact (5.89E-
02) and direct ingestion (4.72E-02), indicated that both pathways greatly contributed to the cancer risk for children.
Similarly, the risk value of dermal contact (5.99E-02) and direct ingestion (3.37E-02) were found to be important routes
that adults could be exposed to contaminated dust with PAHs. Accordingly, the mean values of ILCRs ranked in the
following order: dermal contact > direct ingestion > inhalation for both cases (i.e., children and adults). This finding is
like the results of Yang et al. (2015) and Yang et al. (2015).

Conclusions

Due to the PAHSs have teratogenicity, mutagenicity and carcinogenic potential, PAHs can pose health risks for humans.
To maintain the health of both the man and the environment, it is recommended that regular and periodic analyses of
these pollutants in different environmental matrices, including soil, sediment, indoor and outdoor dust, particulate matter,
air, and water, be performed to help prevent exposure risks of PAHSs.
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