High-Resolution Analysis of the Spatial Distribution of Nicotine for Improved Methods of
Thirdhand Smoke Exposure Assessment
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p=1), whereas carpets showed significant negative spatial autocorrelation (Moran’s I: -0.25, each measured location on the furniture item.
Figure 1: a) The previous sampling method used to analyze thirdhand smoke in furniture. Locations representing the backrest, seat cushion, and armrests. _ . - 101 . . . . .
b) Three core layers were examined for nicotine: the top fabric layer, the upper foam layer, and the lower foam layer. Analytical samples were collected p 0.001 ) Pillow samples demonstrated low Val'lablllty In nicotine concentration across their

from the center of each layer. ¢) A panel from the results graph of the previous experiment shows a significant decrease in nicotine concentration from the surfaces.
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* The vertical analysis found higher nicotine concentrations in the upper foam layers (L2-3) DISCUSSIOH
Metho dS compared to the surface fabric (L1). The fiber layer (L1.5) exhibited significantly lower nicotine
levels than other layers. Surface Area Analysis
» This study investigated nicotine distribution across surfaces and vertically within furniture. The surface » The uniform pillow results could be attributed to the material, the usage pattern, or
area analysis included two pillows (5 samples each) and two carpets (8 and 10 samples, respectively). For a consistent tobacco contamination soutces across the surface area
vertical profiling, samples were collected from a surface fabric layer (L1), an intermediate fiber layer U PSS ORUTRAICON O TWOW 2 D icotine Mass Distribution on Pilow .. i - . ' .
(L1.5), and four %oam layers (L2-L5) ’ * The significant variability within two carpets may be attributed to localized contact or foot
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* Nicotine concentrations were quantified using mass spectrometry, with data visualization in Python and
statistical analysis in R supported by Gemini AI. Moran’s I was 1dentified as a statistical method to assess
spatial variability. A permutation test was performed due to the small sample size. To complete this
analysis, Google Colab was utilized with the R programming language.

‘ ‘ @ O compared to the pillow fabric. Variations between carpet one and carpet two could be
caused by the different types of carpet fibers.

* Locations 1, 5, and 7 on carpet two display lower nicotine concentrations compared to the
other areas. This variation could be due to the presence of a dresser or large furniture piece
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Figure 4 (a-d): Diagrams representing nicotine concentrations (ng/g) per sample at each sampling location across the spectrometry analysis. This research was supported by funding from grant T32PT6260H THS in
surface area of individual items. Dot size corresponds to the measured nicotine level. Homes: Fate, Characterization, and Remediation (Project 5 )

Figure 2: A schematic representation of the sampling process, illustrating the locations of each
fabric sample collected from each item, and the size of each item.



