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Supplementary Figure 1. Acetaminphen and formaldehyde dose selection. A) Cell viability of HaCaT and 
fibroblasts after treatment with different doses of acetaminophen. B) Cell viability of HaCaT and 
fibroblasts after treatment with different doses of formaldehyde. C) Normalized relative expression of 
systemic toxicity marker genes in liver spheroids after treatment with 3.75 mM acetaminophen. D) 
Normalized relative expression of carcinogenicity marker genes in liver spheroids after treatment with 60 
µM formaldehyde. E) Liver equivalents viability after treatment with 3.75 mM acetaminophen and 60 µM 
formaldehyde assessed using MTT assay.
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Supplementary Table 1. List of the main genes evaluated in our genic panels. A) List of genes for 
systemic toxicity panel. B). List of genes for carcinogenicity panel.
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Supplementary Figure 2. Modulation of inflammatory genes after treatment in the MPS. A) Expression of 
CCL5, CD44, CXCL8, IL6, LCN2 and TNFα in skin, liver, and intestinal barrier equivalents after treatment 
with acetaminophen. B) Expression of CD44, IL6 and NFKB1 in skin, liver, and intestinal barrier equivalents 
after formaldehyde treatment.

Supplementary Table 2. IPA analysis show the main biological processes modulated by gene expression 
evaluation. At left, the top canonical pathways, diseases and toxicological functions found after 
acetaminophen treatment (A). At right, the top canonical pathways, diseases, biological functions and 
toxicological functions found after formaldehyde treatment (B). 

Considering intestinal barrier, the gastrointestinal disease was the main disorder in which the genes 
modulated in our panel were involved, while considering the liver spheroids, the main disorder was 
hepatic system disease. These findings indicate that the proposed model effectively assesses the potential 
for systemic toxicity, as topical treatment on the skin equivalent impacted the other organ equivalents 
within the MPS.


