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A B S T R A C T   

Microplastic (MP) contamination has become a concern due to its ubiquitous presence. Recent 
studies have found MPs to be present in multiple human organs. This study was carried out to 
evaluate the presence and characterize MPs in indoor dust deposition. Deposited dust was 
collected from fifteen households in Dhaka city. The samples underwent quantification of MPs 
using stereomicroscopy. Fourier Transform Infrared (FTIR) spectroscopy was performed to un-
derstand the polymer composition. MPs of the size group ranging from 50 to 250 μm were the 
most dominant. The deposition rates varied from 7.52 × 103 MPs/m2/day to 66.29 × 103 MPs/ 
m2/day, with the mean deposition rate being 34 × 103 MPs/m2/day. Notably, the number of 
occupants and the height of the sampling location above the ground level were found to influence 
the deposition rates. Various polymers, including polyester (PET), polyethylene (PE), Nylon, and 
polypropylene (PP), were identified. The estimated mean inhalation exposure was 2986 ± 1035 
MPs/kg-BW/day. This work highlights the need for additional research to explore indoor 
microplastic deposition and its potential effect on human health in the densely inhabited and 
severely polluted megapolis of Dhaka, Bangladesh.   

1. Introduction 

Plastic is a widely utilized material known for its versatility, attributed to its lightweight nature, strong mechanical properties, and 
high durability while being cheaper than other alternative materials [1–3]. As of 2021, about 390 million tons of plastic products are 
produced globally of which only 21.3 % is recycled and the rest ends up in landfills and ultimately in the environment [4,5]. 
Microplastics (MPs) are small plastic fragments within a size range of 0.001 mm–5 mm [6,7]. MPs are also produced industrially as 
beads or pellets used in cleaning and hygiene products [8–10]. MPs are pervasive, bio-accumulative, and often found ingested by 
seabirds, fishes, muscles, and even zooplanktons [8,11–14], and thus pose a serious concern. Also, they cause adverse effects such as 
intestinal blockage, inflammation, oxidative stress, and reduced growth [15–17]. MPs have also been found in several regions of the 
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human body, including the lungs and blood[18–20]. Yet little is known regarding the health impact of MPs. Nevertheless, the MPs 
carry with them various additives such as plasticizers, dyes, and antioxidants in them [21]. Moreover, MPs surface contains pores or 
cracks which give a better adhesive character [22]. Due to this property, polychlorinated biphenyls (PCBs), polybrominated di-
benzofurans (PBDFs), heavy metals, and even bacteria can be carried by MPs and then enter human bodies [23,24]. 

Humans are primarily exposed to MPs mostly through ingestion and inhalation [3,15,25]. Until recently, studies had mainly 
focused on the pathways of exposure via food intake: analysis of MPs in aquatic systems or different kinds of seafood [4,26,27]. Studies 
have also been done to investigate the exposure to MPs from liquid food containers or personal care products [28,29]. However, 
several investigations in recent years have indicated that MPs are prevalent in indoor as well as outdoor environments [7,30–33]. It 
should also be mentioned that people spend about 80 % of their time indoors and thus indoor air quality largely affects human health 
[34,35]. MPs originate from various sources such as packaging materials, and textiles, and then enter the atmosphere through 
re-suspension [33]. Airborne MPs are potentially responsible for the contamination in remote areas [36,37]. 

Dhaka, Bangladesh has one of the densest populations with 22 million people living in it. (Bangladesh Bureau of Statistics). In 
Bangladesh, MPs have been observed in a wide range of samples, including freshwater fish, beach sediment, rivers, and landfills 
[38–41]. So far as we know, there are no detailed studies related to airborne microplastics in Dhaka, Bangladesh. MPs are prevalent in 
indoor environments, generated largely from textile products containing Polyethylene terephthalate (PET), Polyamide (PA), and 
Nylon, etc. [33,42–44]. Additionally, non-textile sources like packaging, cosmetics, and detergents also introduce MPs into the at-
mosphere which are composed of Polyethylene (PE), Polypropylene (PP), Polystyrene (PS), and others [42,43,45]. Furthermore, 
common indoor engineering materials like Polyvinyl chloride (PVC) and Polyurethane (PUR) also contribute to the presence of MPs in 
the dust [42]. Indoor air can also be contaminated with MPs from the outdoor sources [46]. This study aimed to assess the levels of 
airborne microplastics (MPs) in indoor environments, their abundance, and potential human exposure in the highly polluted winter 
season in Dhaka, Bangladesh. In addition, the study aimed to identify potential sources by examining the characteristics and polymer 
composition of the microplastics detected. 

Table 1 
A table of locations and relevant information of the households sampled.  

Sample 
No. 

Location Area type Coordinates Number of 
occupants 

Floor 
level 

House cleaning 
method 

Window 
condition 

S1 Dhaka Cantonment Residential 23◦ 50 ′ 5″, 90◦ 23 ′ 
18″ 

5 1st Sweeping and 
mopping 

Open 

S2 Mohammadpur High- 
traffic 

23◦ 46 ′ 41″, 90◦ 21 ′ 
25″ 

5 4th Sweeping and 
mopping 

Open 

S3 Farmgate High- 
traffic 

23◦ 45 ′ 50″, 90◦ 23 ′ 
35″ 

3 5th Sweeping and 
mopping 

Open 

S4 Basabo Residential 23◦ 44 ′ 10″, 90◦ 26 ′ 
17″ 

5 1st Sweeping and 
mopping 

Open 

S5 Siddhirganj, 
Narayanganj 

Industrial 23◦ 41 ′ 52″, 90◦ 29 ′ 
42″ 

5 4th Sweeping Closed 

S6a,b Curzon Hall Official 23◦ 43 ′ 38″, 90◦ 24 ′ 
11″ 

N/A Ground Sweeping Closed 

S7 Mohakhali High- 
traffic 

23◦ 46 ′ 33″, 90◦ 23 ′ 
48″ 

2 3rd Sweeping Open 

S8 West Kazipara High- 
traffic 

23◦ 47 ′ 53″, 90◦ 22 ′ 
18″ 

5 3rd Sweeping Closed 

S9 Tongi Industrial 23◦ 55 ′ 41″, 90◦ 23 ′ 
10″ 

4 1st Sweeping, mopping Open 

S10 Khilkhet Residential 23◦ 50 ′ 4″, 90◦ 25 ′ 
40″ 

4 1st Sweeping Open 

S11a,c Fazlul Huq Muslim Hall Official 23◦ 43 ′ 33″, 90◦ 24 ′ 
13″ 

3 Ground N/Ad Closed 

S12 Shantinogor High- 
traffic 

23◦ 44 ′ 37″, 90◦ 24 ′ 
34″ 

4 6th Vacuum cleaning Closed 

S13 Mirpur-13 High- 
traffic 

23◦ 48 ′ 40″, 90◦ 22 ′ 
39″ 

4 2nd Sweeping and 
mopping 

Open 

S14 Arambagh High- 
traffic 

23◦ 43 ′ 51″, 90◦ 25 ′ 
12″ 

12 2nd Sweeping Open 

S15 Mugda Residential 23◦ 43 ′ 30″, 90◦ 26 ′ 
52″ 

1 3rd N/Ad Closed  

a Sampling location is inside the University of Dhaka. 
b Sampling was carried out inside a library with varying population. 
c Sampling was carried out inside a dormitory room. 
d The locations were not cleaned during the sampling period. 
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2. Materials and methods 

2.1. Study sites 

Bangladesh is a country in South Asia, situated north of the Bay of Bengal. Dhaka (23◦ 48′ 37.1916″ N and 90◦ 24′ 45.0756″ E), 
situated on the bank of the Buriganga River, is the capital of Bangladesh [47]. The past few years have witnessed Bangladesh expe-
riencing fast economic growth, albeit accompanied by surging population numbers, rapid urbanization, traffic congestion, excessive 
pollution, and related challenges [48,49]. Such factors leave the population highly susceptible to pollution. 

To better understand the environmental conditions, fifteen households were selected from different parts of Dhaka city, mainly the 
southwest part, which is more populated (Fig. S1). The locations were chosen to represent different types of environments, including 
residential, high-traffic, official, and industrial areas (Table 1). The household floors are mostly tiled or concrete except for S12 
(sampling location 12) which has carpeted floors. Most households are apartment buildings, with the exception of S6 and S11, which 
are an office, and a dormitory room, respectively. These locations were chosen to provide a contrast among the households. 

2.2. Sampling and extraction 

For sampling and extraction, we have followed the methods from several recent research works, e.g., Dris et al. [31], Jenner et al. 
[50], Soltani et al. [7] and Zhang et al. [33]. 

The airborne dust sampling was conducted by using passive sampling technique in a glass Petri dish of 100 mm diameter. These 
dishes were positioned face-up approximately 1.2 m above the floor inside the living room to capture airborne particles [31,51]. This 
height was chosen to simulate the average breathing zone of a standing adult. The sampling height ensures the collecting of lighter MP 
particles are collected that would otherwise remain suspended in air. The lid was kept away in aluminum foil over the sampling period. 
Additionally, information about the household such as the number of occupants, and floor level was collected and the corresponding 
questionnaire is included in the supplementary file. Sampling was conducted for seven days at each sampling site from December 2021 
to January 2022. This period was chosen because air pollution levels are usually at their highest level during the winter season in 
Bangladesh [49,52]. The lid was put back on and the dishes were covered again using aluminum foil after the sample collection was 
completed. 

The samples were extracted by filtration. Deposition on the Petri dishes were collected by washing the dishes with DI water. The 
washings were filtered using quartz fiber filter of pore size 0.4 μm and diameter of 75 mm (Pall Life Sciences, 2500 QAT-UP). The 
dishes were washed multiple times ensuring the complete transfer of deposited MPs. This protocol was followed as it has been utilized 
in several studies reporting a particle recovery rates ranging from 70 % to 90 % [7,53,54]. The filter papers were then dried in an 
electric oven (50 ◦C) and kept in clean Petri dishes for microscopic analysis. To ensure minimal contamination, the extraction pro-
cedure was conducted in a clean laboratory environment. The working area and all apparatus were thoroughly cleaned before use. We 
minimized airflow within the room to reduce potential contamination from airborne microplastics. Blank samples were included 
throughout the process to monitor the background contamination. The samples obtained through deposition in indoor environments 
had a smaller quantity and contained minimal interfering matter compared to other sample matrices such as seafood, and street dust 
samples. Natural fibers and other particles were distinguished utilizing the criteria outlined by Prata et al. [54]. 

2.3. Visual observation with stereomicroscope 

Most studies present, have deployed microscopy for carrying out MPs quantification [33,50,55,56]. Thus, this study also utilized 
microscopy for quantifying MPs. The stereomicroscope (NZ. 1902P, Euromex, The Netherlands), equipped with a 10-megapixel 
camera (CMEX-10PRO, Euromex, The Netherlands), was used to observe the particles on the filter papers. A stereomicroscope pro-
vides improved visibility and satisfactory resolution up to 50 μm, enabling differentiation between transparent and colored particles 
[33,54]. The particles were subjected to analysis at 15× magnification. Each filter paper (75 mm) was observed in 20 distinct regions 
(8.35 × 6.40 mm2) chosen randomly, as opposed to adopting a quarter-section approach. This resulted in a more uniform estimation. 
These regions added up to cover approximately 25 % of the filter papers and were utilized for estimating the overall content. Addi-
tional efforts were undertaken to distinguish natural from synthetic fibers, minimizing the potential overestimation of microplastics. 
This differentiation relied on factors such as color, uniformity, and the presence of cellular components [54]. They were observed 
while considering the different shapes and colors of the particles, in accordance with the criteria detailed by Hartmann et al. [57]. The 
image analysis software, ImageJ, from the National Institutes of Health (NIH) with the Laboratory for Optical and Computational 
Instrumentation (LOCI) was used for the measurements of the length of the fibers [54]. The deposition rates of MPs for each location, 
Dr ( × 103 MP/m2/day) were calculated using the following formula [7]: 

Dr = n ×
Af

Ao × Ap
× 103 ×

1
d

(1) 

Here, “n" represents the quantity of MP particles within the observed area (Ao) of the filter paper, “d" signifies the sampling duration 
in days, and “Af” and “Ap” denote the dimensions of the filter paper and Petri dish areas in mm2, respectively. Thus, the Deposition rate 
is expressed as the number of microplastic particles falling out over an area of 1 square meter at a height of 1.2 m. 
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2.4. Quality assurance 

Carefully minimizing cross-contamination, plastic materials were replaced with glass equipment that was thoroughly washed with 
DI water before each analysis [7,53,54]. Glassware remained covered using aluminum foil when not in use. Work surfaces were 
cleaned using an ethanol solution [7], and efforts were made to reduce airflow by closing ventilators, windows, and air-conditioning 
[58]. During the analysis, a cotton laboratory apron was consistently worn [50]. For handling samples, petri dishes were enveloped in 
aluminum foil. The Petri dishes were rinsed multiple times to collect all the adhering particles. Quartz fiber filters were stored likewise 
and exposed only during analysis. Natural or semi-synthetic fibers and other particles were distinguished visually utilizing the criteria 
outlined by Prata et al. [54]. Natural/semi-synthetic fibers tend to appear irregular and twisted, while synthetic plastics appear 
smoother under a microscope and can be differentiated [42,59]. The procedural blanks exhibited minimal MP content, with counts of 
9, 14, and 17 MPs, respectively and were taken in consideration during calculation. 

2.5. Human exposure 

The inhalation exposure Ei (MPs/kg-BW/day) was calculated by adjusting the method applied by Soltani et al. [7] which is as 
follows: 

Fig. 1. A plot showing the distribution of particles according to their sizes (a) mean and (b) individual locations.  
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Ei =
Dr × Br

1.2 × W
× Pi (2) 

Dr is the previously calculated rate of deposition; Br is the inhalation rate (m3/day) and W is the respective body weight (kg). Pi is 
the proportion of inhalable fibers (50–250 μm) according to Soltani et al. [7]. 

Corresponding body weights and inhalation rates were acquired from the US EPA Exposure Factors Handbook, 2011 [60] as 
adopted by Soltani et al. [7]. The vertical distance between the ceiling and Petri dish containing suspended MPs is taken to be 1.2 m in 
accordance with the recommended minimum ceiling height of 2.4 m specified in Bangladesh [61]. Therefore, the term Dr can be 
described as the concentration of particle suspended in an air volume of 1.2 m3 above the Petri dish. 

2.6. Polymer characterization using FTIR 

Thirty-five MPs were chosen as representatives from different samples based on their appearance to identify polymer composition. 
The particles were transferred with the help of a tweezer and FTIR spectra were collected using an Attenuated Total Reflectance 
Fourier Transform Infrared (ATR-FTIR) spectrophotometer (IR Prestige-21, Shimadzu). The IR range was 4000–600 cm− 1 and the 
spectra were in absorbance vs wavenumber. The obtained spectra were compared with a spectral database [62] using the Spectra-
Gryph software. Additionally, the spectra were manually compared, considering the visual characteristics of the MPs to identify the 
polymer material. 

3. Results and discussion 

3.1. Visual characteristics 

The observed particles were mostly of fiber shape (>90 %). The rest of the particles were filaments and fragments, which comprised 
only a minority of the sample. This observation is in agreement with the findings from other research [7,31,50]. Fibers are more likely 
to become airborne due to their higher aerodynamic drag [63]. 

The MPs were categorized into distinct groups according to their lengths (Fig-1). Particles measuring under 250 μm constituted the 
majority (32 %). The proportion of MPs decreased exponentially with increased size. This is likely attributable to the fact that smaller 
particles, being lighter, have a higher tendency to become airborne. Consequently, larger particles were relatively less common. 
Smaller particles raise more concern due to their increased susceptibility to inhalation. 

The colors of the MPs were also observed using the stereomicroscope (Fig-2). MPs of color red, black, blue, green, yellow, white, 
and transparent fibers were present. Additionally, the observation revealed semi-bleached fibers, indicating environmental weathering 
(Fig. S2). 

3.2. Deposition rates 

The deposition rates of microplastics were estimated in the range of 7.52 × 103–66.29 × 103 MP/m2/day (Fig-3). The mean value of 
the rate of deposition was 34 × 103 MP/m2/day. Although there is no standard guideline value for MPs yet, the obtained deposition 
rate is notably higher than similar studies conducted in other countries [7,31,33]. Zhai et al. [64] reported a concentration of 14 × 103 

particles/m3 in a dormitory of Xiamen University, China. Zhang et al. [33] reported a deposition rate of 13 × 103 fibers/m2/day in 
Shanghai, China while an average deposition rate of 3.10 × 103 fibres/m2/day was measured by Soltani et al. [7] in Australia. The 
table below summarizes findings on microplastic concentration from various studies are summarized in Table 2. 

It is worth noting that Dhaka is among the most densely inhabited megacities in the world with a significant consumption of plastic 
products resulting in a high plastic contamination [66]. The higher population density in Bangladesh has significantly reduced the 

Fig. 2. A plot showing the distribution of particles according to their color.  
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Fig. 3. Deposition rate of microplastics in different (a) households and (b) types of areas.  

Table 2 
Deposition rate of microplastic concentrations in different locations of the world.  

Location Deposition Rate Indoor Type Sampling method Reference 

Dhaka, Bangladesh 34 × 103 MP/m2/day Residential Passive This study 
Paris, France 6.36 × 103 MP/m2/day Residential Passive [31] 
Sydney, Australia 3.10 × 103 MP/m2/day Residential Passive [7] 
Shanghai, China 29 × 103 MP/m2/day Dormitory Passive [33] 
Xiamen University, China 14 × 103 MP/m3 Dormitory Passive [65] 
Humber, UK 6.2 × 103 MP/m2/day Residential Passive [50]  
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living space per capita, resulting in smaller average house sizes compared to other study locations mentioned in Table 2. High 
deposition rate could be due to relatively smaller living space [33]. In addition, houses in Dhaka lack integrated home heating systems. 
Consequently, residents wear winter clothing indoors for warmth, potentially contributing to higher concentrations of MPs [50,64]. 
The differences in lifestyle among people in different countries may also significantly impact the deposition rates. Lack of use of 
vacuum cleaner for room cleaning could be another potential source of high deposition rate in Dhaka. Frequent use of vacuum cleaner 
resulted in significantly lower MPs deposition compared to less frequent use [7]. Lack of proper ventilation could be another potential 
source in Dhaka. MPs can be remobilized into residences as a result of the ultraviolet degradation of outdoor plastics and tire wear 
[67]. 

The sampling locations S1, S4, S10, and S15 are situated in less busy residential areas while S6 and S11 were collected from a 
library and dormitory respectively from the University of Dhaka. The remaining sampling locations were situated in relatively busy 
commercial areas (Fig-3a). The households (Table 1) located near industrial areas had higher mean deposition rates. Typically, res-
idential zones exhibit comparatively lower levels of pollution in contrast to industrial regions (Fig-3b). Nonetheless, there was no 
notable variation in deposition rates observed for the other locations due to the strong influence of different indoor factors. The indoor 
deposition rates are affected largely by different human activities [33,68]. This could elucidate the considerable variations in depo-
sition rates across distinct sites, including the notably high deposition rate at S14, where 12 occupants were present. Thus, an attempt 
was made to correlate the deposition rates with different parameters. 

Fig-4(a) reveals a positive association between deposition rate and the number of occupants. Deviation from the trend can be 
noticed as the deposition rates are affected by a combination of other factors. It can be seen that the deposition rate is increased as the 
number of residents in a household increase. Conversely, another study in 32 Australian homes reported that the number of occupants 
did not impact the deposition rate [7]. 

In Bangladesh, sweeping and mopping are prevalent cleaning practices. While sweeping is effective for larger particles, it can lead 
to the mixing and resuspension of smaller ones, as depicted in Fig-4(b). Homes employing solely sweeping exhibit higher deposition 
rates compared to those that incorporate mopping. Mopping, by contrast, permanently removes particles by adhering them to the wet 

Fig. 4. Variation of Deposition rate with different factors (a) variation with number of occupants (b) variation with cleaning method (c) variation 
with ventilation (d) variation with the height from ground. 
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surface. 
Deposition rates were similar whether windows were open or closed, as shown in Fig-4(c) implying little difference between indoor 

and outdoor MP concentration. While various studies have reported indoor concentration surpassing outdoor MP concentration [31, 
69], it’s important to acknowledge the absence of conclusive data concerning outdoor airborne MP concentration in Dhaka. 

Fig-4(d) shows the relation between deposition rates and floor level. The highest mean deposition rate of 50.21 × 103 MP/m2/day 
was observed at floor level-2 while the lowest value was obtained at floor level-5 with a mean deposition rate of 8.07 × 103 MP/m2/ 
day. The plot reveals a gradual deposition rate increase up to the 2nd level, followed by a subsequent decline. The observed decrease at 
floor level 5 is likely attributable to the lower population in that location (S3; number of occupants-3). In contrast, the higher 
deposition rate on the 6th floor (S12; the number of occupants-4) suggests a potential contribution from the carpeted floor. 

3.3. Inhalation exposure 

Fig-5 depicts the calculated MP inhalation rates for males and females across different ages. The inhalation exposure varied from 
1453 MPs/kg-BW/day to 4279 MPs/kg-BW/day. Notably, children exhibit higher exposure rates due to their elevated breathing rates 
and lower body weight. Conversely, women have lower exposure compared to men. It is important to note that since the deposition 
samples were collected at a height of 1.2 m, ingestion exposure was not assessed as it might lead to an underestimate. 

MPs, although considered large particles, can enter the lungs and lead to inflammation and the generation of reactive oxygen 
species [18,70,71]. Controlled exposure to nylon fibers has been shown to impair lung cell growth and development [72]. They also act 
as carriers for organic pollutants, and heavy metals, and contain endocrine-disrupting compounds such as bisphenol A, phthalates, and 
flame retardants [73–75]. 

These findings emphasize the potential health risks associated with the inhalation of MPs and the need for extensive research to 
comprehensively understand their health effects. 

3.4. Results from Fourier transform infrared spectrophotometer analysis 

From the study of the collected FTIR spectra, seven different kinds of MPs could be identified. The present polymers included 
polyvinyl alcohol (PVA), polyethylene terephthalate or polyester (PET), polyamide or nylon (PA), polyvinyl acetate (PVAc), alkyd, 
polypropylene (PP) and polyethylene (PE) (Figs. S3 and S4). Cellulose, a natural polymer, was also identified which occurred once 
among the thirty-five samples. The polymers are often mixed with different additives and they are also subjected to contamination and 
degradation which may alter their physical properties [71]. Consequently, the spectra of the samples may shift and vary significantly 
from the uncontaminated polymer [24,76]. Thus, it was not possible to identify all thirty-five samples. 

The common sources of indoor MPs are textiles and plastic packaging [33]. The composition of indoor MPs is also influenced by 
outdoor sources [31]. The airborne movement of MPs in the atmosphere is primarily governed by mechanisms of transport, dispersion, 
and deposition [37]. The complete movement of MP particles is facilitated by their size, shape, and length [77]. Recent research has 
focused on the presence of MPs in indoor dust. Infiltration, tracking, and penetration are the sources of MP in indoor environments 
[78]. Indoor MP are also produced as a result of the release of microbeads from personal care products, furniture, textiles, and gar-
ments, as well as from plastic items and toys [79,80]. Polymers like PVA, PP, PET, Nylon, PA were reported in the different indoor 
environments around the world [31,32,81,82]. PVA is mostly used in textile fibers and paper as a sizing material to increase their 
strength [83]. A variety of fabric products are made from PET which releases MPs while washing and is a primary contributor to MP 
pollution [84]. Nylon and PP are also common materials for products like carpets, clothes, ropes, and food packaging [85]. Alkyd resin 
is a component of paints and varnishes [76]. PE is most commonly used to produce plastic bags. Despite being prohibited since 2002, 
PE bags are still in use [86]. PE is also used to produce microbeads in cleaning products [83]. 

This study acknowledges the limitations of visual observation with a stereomicroscope in distinguishing microplastics from other 

Fig. 5. Daily exposure to indoor airborne microplastics through inhalation for different ages.  
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particles. While we recognize the value of advanced techniques such as microscopic FT-IR spectrophotometry, Raman microscopy, and 
Py-GC-MS, resource constraints prevented us from employing these in our study. Future research efforts should aim to incorporate 
these sophisticated methods to enhance the accuracy and reliability of microplastic analysis. 

4. Conclusion 

This study presents significant insights into the prevalence and characterization of airborne microplastics (MPs) within the indoor 
environment of Dhaka, Bangladesh. The abundant presence of MPs was evident not only in densely populated official areas but also in 
less populated residential zones. Notably, a higher prevalence of smaller-dimensional (50–250 μm) fibers was observed. The inves-
tigation into indoor variables revealed correlations between airborne MP concentrations, population density, building height, and 
cleaning practices. Bangladeshi households exhibited markedly elevated MP levels. Despite the detection of various polymer types, 
such as polyester, PE, and PP, the sources are unclear. Nonetheless, the study highlights the alarming extent of MP contamination. A 
need exists for standardized analytical techniques to detect airborne MPs accurately. This research underscores the potential for MPs to 
enter the human body via indoor pathways, thereby posing health risks beyond direct toxic effects. Consequently, comprehensive 
exploration of terrestrial MP pollution within Bangladesh is imperative to comprehend and effectively address this pressing 
contamination issue. 
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[16] C. Alomar, A. Sureda, X. Capó, B. Guijarro, S. Tejada, S. Deudero, Microplastic ingestion by Mullus surmuletus Linnaeus, 1758 fish and its potential for causing 

oxidative stress, Environ. Res. 159 (2017) 135–142, https://doi.org/10.1016/J.ENVRES.2017.07.043. 
[17] L.I. Devriese, M.D. van der Meulen, T. Maes, K. Bekaert, I. Paul-Pont, L. Frère, J. Robbens, A.D. Vethaak, Microplastic contamination in brown shrimp (Crangon 

crangon, Linnaeus 1758) from coastal waters of the Southern North Sea and channel area, Mar. Pollut. Bull. 98 (2015) 179–187, https://doi.org/10.1016/J. 
MARPOLBUL.2015.06.051. 

[18] J. Gasperi, S.L. Wright, R. Dris, F. Collard, C. Mandin, M. Guerrouache, V. Langlois, F.J. Kelly, B. Tassin, Microplastics in air: are we breathing it in? Curr Opin 
Environ Sci Health 1 (2018) 1–5, https://doi.org/10.1016/j.coesh.2017.10.002. 

[19] H.A. Leslie, M.J.M. van Velzen, S.H. Brandsma, A.D. Vethaak, J.J. Garcia-Vallejo, M.H. Lamoree, Discovery and quantification of plastic particle pollution in 
human blood, Environ. Int. 163 (2022), https://doi.org/10.1016/j.envint.2022.107199. 

[20] S. Turroni, S. Wright, S. Rampelli, P. Brigidi, P.L. Zinzani, M. Candela, Microplastics shape the ecology of the human gastrointestinal intestinal tract, Curr Opin 
Toxicol 28 (2021) 32–37, https://doi.org/10.1016/J.COTOX.2021.09.006. 

[21] S. Lambert, C. Scherer, M. Wagner, Ecotoxicity testing of microplastics: considering the heterogeneity of physicochemical properties, Integrated Environ. Assess. 
Manag. 13 (2017) 470–475, https://doi.org/10.1002/IEAM.1901. 

[22] S. Liu, M. Jian, L. Zhou, W. Li, Distribution and characteristics of microplastics in the sediments of Poyang Lake, China, Water Science and Technology 79 (2019) 
1868–1877, https://doi.org/10.2166/wst.2019.185. 

[23] J. Reisser, J. Shaw, G. Hallegraeff, M. Proietti, D.K.A. Barnes, M. Thums, C. Wilcox, B.D. Hardesty, C. Pattiaratchi, Millimeter-sized marine plastics: a new 
pelagic habitat for microorganisms and invertebrates, PLoS One 9 (2014), https://doi.org/10.1371/JOURNAL.PONE.0100289. 

[24] A. Patchaiyappan, K. Dowarah, S. Zaki Ahmed, M. Prabakaran, S. Jayakumar, C. Thirunavukkarasu, S.P. Devipriya, Prevalence and characteristics of 
microplastics present in the street dust collected from Chennai metropolitan city, India, Chemosphere 269 (2021), https://doi.org/10.1016/j. 
chemosphere.2020.128757. 

[25] K.D. Cox, G.A. Covernton, H.L. Davies, J.F. Dower, F. Juanes, S.E. Dudas, Human consumption of microplastics, Environ. Sci. Technol. 53 (2019) 7068–7074, 
https://doi.org/10.1021/ACS.EST.9B01517/SUPPL_FILE/ES9B01517_SI_001.PDF. 

[26] A. Dehaut, A.L. Cassone, L. Frère, L. Hermabessiere, C. Himber, E. Rinnert, G. Rivière, C. Lambert, P. Soudant, A. Huvet, G. Duflos, I. Paul-Pont, Microplastics in 
seafood: benchmark protocol for their extraction and characterization, Environ. Pollut. 215 (2016) 223–233, https://doi.org/10.1016/J.ENVPOL.2016.05.018. 

[27] S. Sharma, S. Chatterjee, Microplastic pollution, a threat to marine ecosystem and human health: a short review, Environ. Sci. Pollut. Control Ser. 24 (27 24) 
(2017) 21530–21547, https://doi.org/10.1007/S11356-017-9910-8 (2017. 

[28] L.M. Hernandez, E.G. Xu, H.C.E. Larsson, R. Tahara, V.B. Maisuria, N. Tufenkji, Plastic teabags release billions of microparticles and nanoparticles into tea, 
Environ. Sci. Technol. 53 (2019) 12300–12310, https://doi.org/10.1021/ACS.EST.9B02540/SUPPL_FILE/ES9B02540_SI_001.PDF. 

[29] M.F. Diaz-Basantes, J.A. Conesa, A. Fullana, Microplastics in honey, beer, milk and refreshments in Ecuador as emerging contaminants, Sustainability 12 (2020), 
https://doi.org/10.3390/SU12145514. 

[30] S. Abbasi, B. Keshavarzi, F. Moore, A. Turner, F.J. Kelly, A.O. Dominguez, N. Jaafarzadeh, Distribution and potential health impacts of microplastics and 
microrubbers in air and street dusts from Asaluyeh County, Iran, Environ. Pollut. 244 (2019) 153–164, https://doi.org/10.1016/j.envpol.2018.10.039. 

[31] R. Dris, J. Gasperi, C. Mirande, C. Mandin, M. Guerrouache, V. Langlois, B. Tassin, A first overview of textile fibers, including microplastics, in indoor and 
outdoor environments, Environ. Pollut. 221 (2017) 453–458, https://doi.org/10.1016/J.ENVPOL.2016.12.013. 

[32] A. Vianello, R.L. Jensen, L. Liu, J. Vollertsen, Simulating human exposure to indoor airborne microplastics using a Breathing Thermal Manikin, Sci. Rep. 9 
(2019), https://doi.org/10.1038/s41598-019-45054-w. 

[33] Q. Zhang, Y. Zhao, F. Du, H. Cai, G. Wang, H. Shi, Microplastic fallout in different indoor environments, Environ. Sci. Technol. 54 (2020) 6530–6539, https:// 
doi.org/10.1021/acs.est.0c00087. 

[34] B.E. Boor, M.P. Spilak, J. Laverge, A. Novoselac, Y. Xu, Human exposure to indoor air pollutants in sleep microenvironments: a literature review, Build. Environ. 
125 (2017) 528–555, https://doi.org/10.1016/J.BUILDENV.2017.08.050. 

[35] C. Schweizer, R.D. Edwards, L. Bayer-Oglesby, W.J. Gauderman, V. Ilacqua, M. Juhani Jantunen, H.K. Lai, M. Nieuwenhuijsen, N. Künzli, Indoor 
time–microenvironment–activity patterns in seven regions of Europe, J. Expo. Sci. Environ. Epidemiol. 17 (2 17) (2007) 170–181, https://doi.org/10.1038/sj. 
jes.7500490 (2006). 

[36] C. Halsband, D. Herzke, Plastic litter in the European Arctic: what do we know? Emerging Contam. 5 (2019) 308–318, https://doi.org/10.1016/J. 
EMCON.2019.11.001. 

[37] S. Allen, others, Atmospheric transport and deposition of microplastics in a remote mountain catchment, Nat. Geosci. 12 (2019) 339–344, https://doi.org/ 
10.1038/s41561-019-0335-5. 

[38] M.S. Islam, Z. Islam, M.R. Hasan, Pervasiveness and characteristics of microplastics in surface water and sediment of the Buriganga River, Bangladesh, 
Chemosphere 307 (2022) 135945, https://doi.org/10.1016/J.CHEMOSPHERE.2022.135945. 

[39] S.M.A. Rahman, G.S. Robin, M. Momotaj, J. Uddin, M.A.M. Siddique, Occurrence and spatial distribution of microplastics in beach sediments of Cox’s Bazar, 
Bangladesh, Mar. Pollut. Bull. 160 (2020) 111587, https://doi.org/10.1016/J.MARPOLBUL.2020.111587. 

[40] S. Afrin, M.K. Uddin, M.M. Rahman, Microplastics contamination in the soil from urban landfill site, Dhaka, Bangladesh, Heliyon 6 (2020) e05572, https://doi. 
org/10.1016/J.HELIYON.2020.E05572. 

[41] F. Parvin, S. Jannat, S.M. Tareq, Abundance, characteristics and variation of microplastics in different freshwater fish species from Bangladesh, Sci. Total 
Environ. 784 (2021) 147137, https://doi.org/10.1016/J.SCITOTENV.2021.147137. 

Md.Z. Islam et al.                                                                                                                                                                                                      

https://doi.org/10.1016/j.chemosphere.2020.126567
https://www.statista.com/statistics/282732/global-production-of-plastics-since-1950/
http://refhub.elsevier.com/S2405-8440(24)12480-2/sref6
https://doi.org/10.1016/j.envpol.2021.117064
https://doi.org/10.1021/ES400663F/ASSET/IMAGES/MEDIUM/ES-2013-00663F_0004.GIF
https://doi.org/10.2305/IUCN.CH.2017.01.EN
https://doi.org/10.1016/J.MARPOLBUL.2017.02.048
https://doi.org/10.1021/ES302763X
https://doi.org/10.1016/J.SCITOTENV.2020.141115
https://doi.org/10.1016/J.SCITOTENV.2021.149457
https://doi.org/10.1016/J.EMCON.2021.08.002
https://doi.org/10.1016/j.envres.2020.110222
https://doi.org/10.1016/J.ENVRES.2017.07.043
https://doi.org/10.1016/J.MARPOLBUL.2015.06.051
https://doi.org/10.1016/J.MARPOLBUL.2015.06.051
https://doi.org/10.1016/j.coesh.2017.10.002
https://doi.org/10.1016/j.envint.2022.107199
https://doi.org/10.1016/J.COTOX.2021.09.006
https://doi.org/10.1002/IEAM.1901
https://doi.org/10.2166/wst.2019.185
https://doi.org/10.1371/JOURNAL.PONE.0100289
https://doi.org/10.1016/j.chemosphere.2020.128757
https://doi.org/10.1016/j.chemosphere.2020.128757
https://doi.org/10.1021/ACS.EST.9B01517/SUPPL_FILE/ES9B01517_SI_001.PDF
https://doi.org/10.1016/J.ENVPOL.2016.05.018
https://doi.org/10.1007/S11356-017-9910-8
https://doi.org/10.1021/ACS.EST.9B02540/SUPPL_FILE/ES9B02540_SI_001.PDF
https://doi.org/10.3390/SU12145514
https://doi.org/10.1016/j.envpol.2018.10.039
https://doi.org/10.1016/J.ENVPOL.2016.12.013
https://doi.org/10.1038/s41598-019-45054-w
https://doi.org/10.1021/acs.est.0c00087
https://doi.org/10.1021/acs.est.0c00087
https://doi.org/10.1016/J.BUILDENV.2017.08.050
https://doi.org/10.1038/sj.jes.7500490
https://doi.org/10.1038/sj.jes.7500490
https://doi.org/10.1016/J.EMCON.2019.11.001
https://doi.org/10.1016/J.EMCON.2019.11.001
https://doi.org/10.1038/s41561-019-0335-5
https://doi.org/10.1038/s41561-019-0335-5
https://doi.org/10.1016/J.CHEMOSPHERE.2022.135945
https://doi.org/10.1016/J.MARPOLBUL.2020.111587
https://doi.org/10.1016/J.HELIYON.2020.E05572
https://doi.org/10.1016/J.HELIYON.2020.E05572
https://doi.org/10.1016/J.SCITOTENV.2021.147137


Heliyon 10 (2024) e36449

11

[42] C. Peng, X. Zhang, M. Li, Y. Lu, C. Liu, L. Wang, Source apportionment of microplastics in indoor dust: two strategies based on shape and composition, Environ. 
Pollut. 334 (2023) 122178, https://doi.org/10.1016/j.envpol.2023.122178. 

[43] X. Zhai, H. Zheng, Y. Xu, R. Zhao, W. Wang, H. Guo, Characterization and quantification of microplastics in indoor environments, Heliyon 9 (2023) e15901, 
https://doi.org/10.1016/j.heliyon.2023.e15901. 

[44] D. Tao, K. Zhang, S. Xu, H. Lin, Y. Liu, J. Kang, T. Yim, J.P. Giesy, K.M.Y. Leung, Microfibers released into the air from a household tumble dryer, Environ. Sci. 
Technol. Lett. 9 (2022) 120–126, https://doi.org/10.1021/ACS.ESTLETT.1C00911/ASSET/IMAGES/LARGE/EZ1C00911_0003.JPEG. 

[45] C. Fang, O.S. Awoyemi, G. Saianand, L. Xu, J. Niu, R. Naidu, Characterising microplastics in indoor air: insights from Raman imaging analysis of air filter 
samples, J. Hazard Mater. 464 (2024) 132969, https://doi.org/10.1016/j.jhazmat.2023.132969. 

[46] S.C. Saha, G. Saha, Effect of microplastics deposition on human lung airways: a review with computational benefits and challenges, Heliyon 10 (2024) e24355, 
https://doi.org/10.1016/j.heliyon.2024.e24355. 

[47] Bangladesh Bureau of statistics-Government of the People’s Republic of Bangladesh, n.d. http://www.bbs.gov.bd/. (Accessed 21 August 2022). 
[48] M.R.S. Pavel, S.U. Zaman, F. Jeba, M.S. Islam, A. Salam, Long-term (2003–2019) air quality, climate variables, and human health consequences in Dhaka, 

Bangladesh, Frontiers in Sustainable Cities 3 (2021) 52, https://doi.org/10.3389/FRSC.2021.681759/BIBTEX. 
[49] S.U. Zaman, M. Yesmin, M.R.S. Pavel, F. Jeba, A. Salam, Indoor air quality indicators and toxicity potential at the hospitals’ environment in Dhaka, Bangladesh, 

Environ. Sci. Pollut. Control Ser. 28 (2021) 37727–37740, https://doi.org/10.1007/S11356-021-13162-8. 
[50] L.C. Jenner, L.R. Sadofsky, E. Danopoulos, J.M. Rotchell, Household indoor microplastics within the Humber region (United Kingdom): quantification and 

chemical characterisation of particles present, Atmos. Environ. 259 (2021), https://doi.org/10.1016/j.atmosenv.2021.118512. 
[51] M. Noguchi, A. Mizukoshi, Y. Yanagisawa, A. Yamasaki, Measurements of volatile organic compounds in a newly built daycare center, Int. J. Environ. Res. Publ. 

Health 13 (736 13) (2016) 736, https://doi.org/10.3390/IJERPH13070736, 2016. 
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[57] N.B. Hartmann, T. Hüffer, R.C. Thompson, M. Hassellöv, A. Verschoor, A.E. Daugaard, S. Rist, T. Karlsson, N. Brennholt, M. Cole, M.P. Herrling, M.C. Hess, N. 
P. Ivleva, A.L. Lusher, M. Wagner, Are we speaking the same language? Recommendations for a definition and categorization framework for plastic debris, 
Environ. Sci. Technol. 53 (2019) 1039–1047, https://doi.org/10.1021/ACS.EST.8B05297/ASSET/IMAGES/MEDIUM/ES-2018-05297K_0006.GIF. 

[58] J. Masura, J. Baker, G. Foster, C. Arthur, Laboratory methods for the analysis of microplastics in the marine environment: recommendations for quantifying 
synthetic particles in waters and sediments. https://doi.org/10.25607/OBP-604, 2015. 

[59] I.E. Napper, R.C. Thompson, Release of synthetic microplastic plastic fibres from domestic washing machines: effects of fabric type and washing conditions, Mar. 
Pollut. Bull. 112 (2016) 39–45, https://doi.org/10.1016/J.MARPOLBUL.2016.09.025. 

[60] US Environmental Protection Agency, Exposure Factors Handbook, 2011 Edition, U.S. Environmental Protection Agency EPA/600/R-, 2011, pp. 1–1466. 
[61] BNBC, Bangladesh National Building Code, Housing and Building Research Institute, 2015. Dhaka, Bangladesh., n.d. 
[62] S. Primpke, M. Wirth, C. Lorenz, G. Gerdts, Reference database design for the automated analysis of microplastic samples based on Fourier transform infrared 

(FTIR) spectroscopy, Anal. Bioanal. Chem. 410 (2018) 5131–5141, https://doi.org/10.1007/S00216-018-1156-X/FIGURES/6. 
[63] Y. Wang, J. Huang, F. Zhu, S. Zhou, Airborne microplastics: a review on the occurrence, migration and risks to humans, Bull. Environ. Contam. Toxicol. 107 

(2021) 657–664, https://doi.org/10.1007/S00128-021-03180-0. 
[64] S.L. Wright, J. Ulke, A. Font, K.L.A. Chan, F.J. Kelly, Atmospheric microplastic deposition in an urban environment and an evaluation of transport, Environ. Int. 

136 (2020) 105411, https://doi.org/10.1016/j.envint.2019.105411. 
[65] X. Zhai, H. Zheng, Y. Xu, R. Zhao, W. Wang, H. Guo, Characterization and quantification of microplastics in indoor environments, Heliyon 9 (2023) e15901, 

https://doi.org/10.1016/j.heliyon.2023.e15901. 
[66] S. Roy, S.U. Zaman, K.S. Joy, F. Jeba, P. Kumar, A. Salam, Impact of fine particulate matter and toxic gases on the health of school children in Dhaka, 

Bangladesh, Environ Res Commun 5 (2023) 025004, https://doi.org/10.1088/2515-7620/acb90d. 
[67] J.N. Hahladakis, C.A. Velis, R. Weber, E. Iacovidou, P. Purnell, An overview of chemical additives present in plastics: migration, release, fate and environmental 

impact during their use, disposal and recycling, J. Hazard Mater. 344 (2018) 179–199, https://doi.org/10.1016/j.jhazmat.2017.10.014. 
[68] G. Chen, Q. Feng, J. Wang, Mini-review of microplastics in the atmosphere and their risks to humans, Sci. Total Environ. 703 (2020), https://doi.org/10.1016/j. 

scitotenv.2019.135504. 
[69] Y. Yao, M. Glamoclija, A. Murphy, Y. Gao, Characterization of microplastics in indoor and ambient air in northern New Jersey, Environ. Res. 207 (2022) 

112142, https://doi.org/10.1016/J.ENVRES.2021.112142. 
[70] G. H, B. P, S. R, D. K, D. K, H. A, K. E, O. G, S. G, Toxicity of fibers and particles. Report of the workshop held in Munich, Germany, 26-27 October 2000, Inhal. 

Toxicol. 13 (2001) 737–754, https://doi.org/10.1080/08958370118273. 
[71] C.B. Crawford, B. Quinn, Microplastic pollutants, microplastic pollutants, 2016, https://doi.org/10.1016/C2015-0-04315-5, 1–315. 
[72] F. van Dijk, S. Song, G.W.A. van Eck, X. Wu, I.S.T. Bos, D.H.A. Boom, I. Kooter, D.C.J. Spierings, R. Wardenaar, M. Cole, A. Salvati, R. Gosens, B.N. Melgert, 

Inhalable textile microplastic fibers impair airway epithelial growth, bioRxiv (2021), https://doi.org/10.1101/2021.01.25.428144, 2021.01.25.428144. 
[73] A. Rahman, A. Sarkar, O.P. Yadav, G. Achari, J. Slobodnik, Potential human health risks due to environmental exposure to nano- and microplastics and 

knowledge gaps: a scoping review, Sci. Total Environ. 757 (2021), https://doi.org/10.1016/J.SCITOTENV.2020.143872. 
[74] M. Cole, P. Lindeque, C. Halsband, T.S. Galloway, Microplastics as contaminants in the marine environment: a review, Mar. Pollut. Bull. 62 (2011) 2588–2597, 

https://doi.org/10.1016/J.MARPOLBUL.2011.09.025. 
[75] A. Turner, PBDEs in the marine environment: sources, pathways and the role of microplastics, Environ. Pollut. 301 (2022) 118943, https://doi.org/10.1016/J. 

ENVPOL.2022.118943. 
[76] D. Neves, P. Sobral, J.L. Ferreira, T. Pereira, Ingestion of microplastics by commercial fish off the Portuguese coast, Mar. Pollut. Bull. 101 (2015) 119–126, 

https://doi.org/10.1016/j.marpolbul.2015.11.008. 
[77] Q. Zhou, C. Tian, Y. Luo, Various forms and deposition fluxes of microplastics identified in the coastal urban atmosphere, Chin. Sci. Bull. 62 (2017) 3902–3909, 

https://doi.org/10.1360/N972017-00956. 
[78] T. Salthammer, Microplastics and their additives in the indoor environment, Angew. Chem. Int. Ed. 61 (2022), https://doi.org/10.1002/anie.202205713. 
[79] C. Liu, J. Li, Y. Zhang, L. Wang, J. Deng, Y. Gao, L. Yu, J. Zhang, H. Sun, Widespread distribution of PET and PC microplastics in dust in urban China and their 

estimated human exposure, Environ. Int. 128 (2019) 116–124, https://doi.org/10.1016/j.envint.2019.04.024. 
[80] G. Zuri, A. Karanasiou, S. Lacorte, Microplastics: human exposure assessment through air, water, and food, Environ. Int. 179 (2023) 108150, https://doi.org/ 

10.1016/j.envint.2023.108150. 
[81] A. Torres-Agullo, A. Karanasiou, T. Moreno, S. Lacorte, Overview on the occurrence of microplastics in air and implications from the use of face masks during 

the COVID-19 pandemic, Sci. Total Environ. 800 (2021), https://doi.org/10.1016/j.scitotenv.2021.149555. 
[82] Z. Liao, X. Ji, Y. Ma, B. Lv, W. Huang, X. Zhu, M. Fang, Q. Wang, X. Wang, R. Dahlgren, X. Shang, Airborne microplastics in indoor and outdoor environments of 

a coastal city in Eastern China, J. Hazard Mater. 417 (n.d.). https://doi.org/10.1016/j.jhazmat.2021.126007. 

Md.Z. Islam et al.                                                                                                                                                                                                      

https://doi.org/10.1016/j.envpol.2023.122178
https://doi.org/10.1016/j.heliyon.2023.e15901
https://doi.org/10.1021/ACS.ESTLETT.1C00911/ASSET/IMAGES/LARGE/EZ1C00911_0003.JPEG
https://doi.org/10.1016/j.jhazmat.2023.132969
https://doi.org/10.1016/j.heliyon.2024.e24355
http://www.bbs.gov.bd/
https://doi.org/10.3389/FRSC.2021.681759/BIBTEX
https://doi.org/10.1007/S11356-021-13162-8
https://doi.org/10.1016/j.atmosenv.2021.118512
https://doi.org/10.3390/IJERPH13070736
https://doi.org/10.1021/ACS.EST.1C03623/SUPPL_FILE/ES1C03623_SI_001.PDF
https://doi.org/10.1021/ACS.EST.1C03623/SUPPL_FILE/ES1C03623_SI_001.PDF
https://doi.org/10.1016/J.ENVPOL.2024.123354
https://doi.org/10.1016/j.mex.2019.11.032
https://doi.org/10.1016/j.jhazmat.2021.126007
https://doi.org/10.1016/J.EMCON.2023.100233
https://doi.org/10.1021/ACS.EST.8B05297/ASSET/IMAGES/MEDIUM/ES-2018-05297K_0006.GIF
https://doi.org/10.25607/OBP-604
https://doi.org/10.1016/J.MARPOLBUL.2016.09.025
http://refhub.elsevier.com/S2405-8440(24)12480-2/sref60
http://refhub.elsevier.com/S2405-8440(24)12480-2/sref61
https://doi.org/10.1007/S00216-018-1156-X/FIGURES/6
https://doi.org/10.1007/S00128-021-03180-0
https://doi.org/10.1016/j.envint.2019.105411
https://doi.org/10.1016/j.heliyon.2023.e15901
https://doi.org/10.1088/2515-7620/acb90d
https://doi.org/10.1016/j.jhazmat.2017.10.014
https://doi.org/10.1016/j.scitotenv.2019.135504
https://doi.org/10.1016/j.scitotenv.2019.135504
https://doi.org/10.1016/J.ENVRES.2021.112142
https://doi.org/10.1080/08958370118273
https://doi.org/10.1016/C2015-0-04315-5
https://doi.org/10.1101/2021.01.25.428144
https://doi.org/10.1016/J.SCITOTENV.2020.143872
https://doi.org/10.1016/J.MARPOLBUL.2011.09.025
https://doi.org/10.1016/J.ENVPOL.2022.118943
https://doi.org/10.1016/J.ENVPOL.2022.118943
https://doi.org/10.1016/j.marpolbul.2015.11.008
https://doi.org/10.1360/N972017-00956
https://doi.org/10.1002/anie.202205713
https://doi.org/10.1016/j.envint.2019.04.024
https://doi.org/10.1016/j.envint.2023.108150
https://doi.org/10.1016/j.envint.2023.108150
https://doi.org/10.1016/j.scitotenv.2021.149555
https://doi.org/10.1016/j.jhazmat.2021.126007


Heliyon 10 (2024) e36449

12

[83] M. Claessens, S. De Meester, L. Van Landuyt, K. De Clerck, C.R. Janssen, Occurrence and distribution of microplastics in marine sediments along the Belgian 
coast, Mar. Pollut. Bull. 62 (2011) 2199–2204, https://doi.org/10.1016/j.marpolbul.2011.06.030. 

[84] G. Dalla Fontana, R. Mossotti, A. Montarsolo, Assessment of microplastics release from polyester fabrics: the impact of different washing conditions, Environ. 
Pollut. 264 (2020) 113960, https://doi.org/10.1016/J.ENVPOL.2020.113960. 

[85] C. Fan, Y.Z. Huang, J.N. Lin, J. Li, Microplastic constituent identification from admixtures by Fourier-transform infrared (FTIR) spectroscopy: the use of 
polyethylene terephthalate (PET), polyethylene (PE), polypropylene (PP), polyvinyl chloride (PVC) and nylon (NY) as the model constituents, Environ. Technol. 
Innov. 23 (2021) 101798, https://doi.org/10.1016/J.ETI.2021.101798. 

[86] The Bangladesh Environment Conservation Act, 1995 n.d.). 

Md.Z. Islam et al.                                                                                                                                                                                                      

https://doi.org/10.1016/j.marpolbul.2011.06.030
https://doi.org/10.1016/J.ENVPOL.2020.113960
https://doi.org/10.1016/J.ETI.2021.101798
http://refhub.elsevier.com/S2405-8440(24)12480-2/sref86

	Human inhalation exposure assessment of the airborne microplastics from indoor deposited dusts during winter in Dhaka, Bang ...
	1 Introduction
	2 Materials and methods
	2.1 Study sites
	2.2 Sampling and extraction
	2.3 Visual observation with stereomicroscope
	2.4 Quality assurance
	2.5 Human exposure
	2.6 Polymer characterization using FTIR

	3 Results and discussion
	3.1 Visual characteristics
	3.2 Deposition rates
	3.3 Inhalation exposure
	3.4 Results from Fourier transform infrared spectrophotometer analysis

	4 Conclusion
	Funding
	Data availability statement
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	References


