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OrganoPlate® 2-lane 96 Human coronary artery
endothelial cells co-cultured with

THP-1 cells

Cigarette smoking is a cause of serious diseases in smokers, including heart disease; atherosclerosis is reportedly responsible for the development of most heart diseases. Atherosclerosis progresses through a pathway of endothelial dysfunction, lipid infiltration, macrophage recruitment and
vascular remodelling, and can be driven by exposure to exogenous agents such as some of the harmful and potentially harmful compounds (HPHCs) present in cigarette smoke. However, the development of next generation nicotine delivery products (NGPs), such as electronic nicotine delivery
systems (ENDS) and heated tobacco products (HTPs), offers adult smokers, uninterested or unwilling to quit smoking, potentially reduced harm alternatives to continued cigarette smoking. NGPs present an attractive harm reduction alternative because they produce significantly fewer and lower

levels of HPHCs compared to cigarettes [1, 2].
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Using the OrganoPlate® 2-lane chip (Mimetas BV) (Figure 1) [3], this study aimed to assess the impact of exposure to cigeratte smoke and NGP aerosol extracts on a Human Coronary Artery Endothelial Cell (HCAEC) and THP-1 monocyte co-culture, to model and assess early (inflammatory) Figure 1: OrganoPIa_lte® Z-Iane and
processes involved in atherosclerosis development [4]. the cell model used in this study
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(Table 2). Nicotine was quantified using liquid chromatography with tandem mass spectrometry = -1 - - AN - —— CL L s et et om o1 Tcondonng
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For the analysis of carbonyls, bPBS samples were diluted with 2,4-dinitrophenylhydrazine (DNPH). * In line with previous findings [5], the nicotine concentration in the bubbled PBS Figure 4: Monocyte adhesion profile following 24h ex osure of the model to thé reEStha‘:gfgtaite Fiaure 5: ICAM-1 exoression in endothelial cells following 24h exoosure to the respective
The carbonyl-DNPH derivates were then quantified using high performance liquid chromatography :  extracts was highest for ENDS, followed by HTP, then 1R6F (reference cigarette) ex?)osure. conditions shown P 9 P P ex%osure. conditions zhown 9 P P
with a diode-array detector (HPLC-DAD; Agilent Technologies 1100 Series). Table 1 details the : (Table 2). This is correlated with the higher puffs/ml concentration for the NGPs _
subsequent in vitro testing methodology. :  compared to 1R6F (see Methods section) Oxidative stress Inflammatory mediator levels ,
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Nine chips/test condition were used across 2 biological replicates (n=9, N=2). Data was normalised : i — T T T R e potent test article, followed by HTP, then ENDS Figure 6: Heatmap of Inflammatory cytokine levels (log 2 transformed:
to respective controls for visualisation, and error bars plotted were standard deviation (SD) about the 2 2 2 2 PBSconcentration (% - TR Eﬁﬁ‘é)d . Compound only (non-THP-1-conditioned medium) controls for all test articles resulted in reductions no?rmalised . respepctive o vall?és) following exposurg 5 i e
mean. Statistical Signiﬁcance was determined USing a one-way anaIySiS of variance (ANOVA) Figure 3: Glutathione levels in HCAECs foIIowing 4h exposure to the respective conditions in inﬂammatory mediators, indicating the role pre-conditioned THP-1 cells played in the the respective test articles for 24h. X indicates out of range values
Statistical significance is marked as follows: *p < 0.05, **p < 0.01, ***p < 0.001 and ****p < 0.0001. . shown inflammatory response

- Medium preconditioning (with THP-1 monocytes and the test article extracts) combined with the HCAECs elicited clear dose- and test article-dependent responses. Inclusion of compound only controls co
- Across the endpoints assessed, 1R6F elicited the greatest changes, when compared on a nicotine concentration basis. The outcomes reflect the proposed relative risk (of exposure to toxicants) of the tes

reduced risk potential of NGPs [2]

- The results suggest that cigarette has the greater potential effect on atherosclerotic processes compared to the NGPs. Future work will involve the addition of further endpoints related to atherosclerotic p
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