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A goal for organs-on-chips (OOC) is to recreate living tissues o] ]

or organ microenvironments with an immune response. The
absence of an immune component is a significant drawback to
fully recapitulating the physiological human response following
exposure to chemical and/or biological agents. Within the
innate immune system mast cells are pivotal effector cells B o SIIC e s

compositions. (A) Cell viability was not significantly changed regardless of media composition. (B) HMC cells showed
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exposed to formaldehyde and sulfur mustard (HD) to
elicit mast cell degranulation. Mast cells were
il activated however did not degranulate due to low
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contributing to a wide range of downstream immune prlifration significanly decreased compared o ofher media compositions, Dta e presented a th meat & SEM (1= 3 concentrations of formaldehyde and HD, too low for
. . . ANOVA with Tukey’s post hoc test, *p < .05. . .
responses. Mast cells rapidly release a variety of mediators o | degranulation (5 ug/ml & 50 uM respectively).
such as histamine, heparin, proinflammatory cytokines & AT - Activation of the mast cells was confirmed from
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chemokines in response to foreign substances or endogenous E I - = e Incorporated into Validation of Model intracellular calcium concentrations and the release
damage associated molecular patterns (DAMPs). These | A i i Static Culture Lung-on-a-Chip of key mast cell cytokines TNF-a and IL-4. We
factors facilitate immune cell recruitment and play a key role in Ely \ L .I.l observed a unique mterpl_ay.between the mast _cells
pulmonary toxicity due to mast cells location within airways .m HNI and the other cell types within the lung-on-a-chip.
and mucosal surfaces of the lungs. The pulmonary system is Iy \ - \ e o One example being the RANTES, or C—-C motif
an ideal exposure route for chemical and biological agents OO0 O s | e ' ' ligand 5 (CCL5) cytokine being released from the
making mast cells a prime choice to assimilate into a lung-on- TUen e T lung endothelial cells in response to HD exposure to

. . . . . Figure 2: Mast Cell Activation. Degranulation was assessed through the relecase of (C) B-hexosaminidase (lysosomal . . . .
a-chip. Mast cells are a prime choice to serve as a vital first i) i vas messrd i siprmatans el 0y s Activation as asissd by xresson of LAV activate the mast cells. Future projects will aim to
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step in developing OOC technology with an immune rogatdloss of media composition, withthe most degranalation in HMC media when adhered 0 ECM. Data at further increase the variety of the innate immune

component. We incorporated mast cells into the Emulate lung- presented as the mean & SEM (1 = 3): ANOVA with Tukey's post fioe test, *p < 01, ***%p < 0.0001.
on-a-chip and exposed to sulfur mustard (HD) to elicit cellular A :

cells into the OOC technology to include more
resident immune cells i.e. macrophages and

damage and compare to lung-on-a-chip without mast cells. L - PECAM1 iIncorporate non-resident immune cells such as the
This work allows substantial future work to incorporate other I e e e A R L natural killer cells.
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Figure 3: Quantitative analyses of the relative Ca?*. Ca’" levels after stimulation by 48/80. Trends in Ca?* flux were similar y 6 T 1 _, 1000~
regardless of media composition through 5 minutes (A). Differences can be seen in basal levels of Ca?* after 48/80 exposure £ 30 : = £ 1
based on media composition chosen (B). . Data are presented as the mean + SEM (n = 3); ANOVA with Tukey’s post hoc test, e - . . E &
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