
Assignment 1: Indoor ultrafine particles from traffic 

Ultrafine particles (UFP), or PM0.1, are particles less than 0.1 μm in diameter. UFP’s are formed 

by chemical reactions between gases (Jeong et al., 2019). UFP’s from traffic are formed by 

condensed semi volatile organic compounds that come from vehicle emissions. The burning of 

fossil fuel in vehicles produces reactive oxygen molecules which bind to chemicals released 

from combustion and chemicals in the air to make UFP’s more toxic (Kwon et al., 2020).  

UFP’s have a large surface area per unit of mass due to their small size. Their surface 

area enables them to have a higher reactivity and absorb chemicals for transport through the 

body (Kwon et al., 2020). Their size enables them to penetrate cells (Campagna et al., 2016) by 

moving across the cell’s lipid bilayer (Schraufnagel, 2020). UFP’s can travel through the 

respiratory system to alveoli, the circulatory system, (Kwon et al., 2020) and locate in multiple 

tissues and organs (Downward et al., 2018) including the GI tract (Schraufnagel, 2020). UFP’s 

are also able to deposit onto other surfaces in the environment (Kwon et al., 2020).  

UFP’s disperse into the atmosphere when they are emitted by vehicles, and form clusters 

or “hot spots” in areas of high concentrations (Schraufnagel, 2020). Atmospheric and traffic 

conditions can increase the concentrations of UFP’s present. Humidity increases, minimal air 

movement, seasons, vehicle speeds, and vehicle combustion sources such as diesel can increase 

the number of UFP’s present (Schraufnagel, 2020; Tong et al., 2016). Nyarku et al. (2021) 

reiterated that wind and vehicle density affect UFP concentrations. Heavy traffic increases UFP 

concentrations since vehicles doing full stops then accelerating again emit more UFP’s. Idling 

vehicles, especially diesel vehicles, also increase UFP concentrations (Schraufnagel, 2020). 

In indoor settings, UFP’s caused by traffic are found due to buildings not being airtight 

and natural ventilation systems such as open windows or doors (Miller et al., 2017). Window 



size and location as well as wind speed play a role in how much UFP’s can diffuse (Tong et al., 

2016). A study in preschools found elevated levels of UFP’s indoors in the mornings and late 

afternoons which was attributed to both traffic density outdoors and behaviors such as indoor 

cooking (Gaspar et al., 2018). Similarly, indoor UFP’s were attributed to traffic emissions and 

outdoor burning in a community in Africa (Nyarku et al., 2021). Campagna et al. (2016) found 

that UFP’s were found inside an airport since UFP’s are produced by airplane emissions. 

Multiple studies found that UFP concentrations were higher closer to the emission source 

for UFP’s from airplane and vehicle traffic (Campagna et al., 2016; Jeong et al., 2019). Outdoor 

traffic UFP concentrations accounted for 34% of the concentrations found indoors (Jeong et al., 

2019). A downtown area with higher vehicle traffic density had 15% more UFP concentrations 

indoors than areas that were farther from roads, had less roads, less vehicle traffic, and had 

shorter road lengths. Similarly, Tong et al. (2016) found higher UFP concentrations indoors in 

areas closer to freeways. Due to diffusion, UFP’s were less likely to be found across buildings 

and in rooms that were farther from the emission source (Tong et al., 2016). 

Health effects of UFP’s include lung inflammation, allergies, asthma, neurodegeneration, 

and DNA degeneration (Jeong et al., 2019). They can lead to cardiovascular disease, oxidative 

stress, inflammation of organs, atherosclerosis, and chronic obstructive pulmonary disease 

(Downward et al., 2018). Lastly, they can increase risk of stroke, hypertension, diabetes, cancer, 

and low birthweight (Schraufnagel, 2020). Children are most susceptible to negative effects from 

UFP’s (Campagna et al., 2016). UFP acute effects usually have delayed symptom onset ranging 

from 1-5 days (Schraufnagel, 2020). Not much is known of the role of lag times in long-term 

health effects (Schraufnagel, 2020). Further research is needed considering UFP’s are thought to 

have a larger impact on coronary health risks than PM2.5 (Downward et al., 2018).  
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