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Sl Figure 1. (A) Design and (B-D) CFD meshing and convergence plots for the COMSOL CFD simulations. (Dimensions are in millimeters.)
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Sl Figure 2. Visual comparison of chondral organoids to real equine articular cartilage utilizing IF and IHC. Inmunofluorescence was

used to stain cell nuclei and collagen type 2 in chondral organoids at day 3. Sections of equine articular cartilage were stained for
collagen type 1 and 2 with immunohistochemistry. The white arrows highlight the position of the nucleus and the location of collagen
type 2 expression in the chondral organoids.
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Sl Figure 3. Viability of chondrocytes and synoviocytes for different IL-1B concentrations. Chondrocytes and synoviocytes were cultured for seven days in
a 24-well plate with 0.5, 1.0, 10 and 50 ng/mL of IL-1B. Afterwards the cells were stained with calcein and propidium iodide to assess cell viability. Captured
images were analyzed with Image) to count alive and dead cells and to determine the fluorescent intensity.
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Sl Figure 4. CFD simulations of (A) pressure distributions and (B) molecule elution from the hydrogel compartment after 60 min of cyclic flow
applications.
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Sl Figure 5. Impact of tilting angle on mechanical forces and media supply. The inlet function for various tilting angles (A) used in the CFD simulation to
investigate the angles impact on maximal mechanical forces exerted on the gel in terms of wall shear stress and hydrostatic pressure (B) and media supply

over time (C—F).
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Sl Figure 6. Gene expression of untreated chondrocytes and synoviocytes in 3D monocultures under fluid flow. Chondrocytes and

synoviocytes were cultured for ten days in monoculture microchips. From day 7 to day 10 fluid flow was applied to one set of microchips
while another one remained static. (A) Chondrocyte fold gene expression of matrix related genes: COL1A1, COL2A1, ACAN, (B)
Chondrocyte fold gene expression of inflammation markers: MMP1, MMP3, IL6, CXCL8. (C) Synoviocyte fold gene expression of matrix
related genes: COL1A1, COL3A1, CDH11. (D) Synoviocyte fold gene expression of inflammation markers. MMP1, MMP3, IL6, CXCL8. The
data is expressed as mean fold change in reference to the housekeeping gene SDHA with n = 6 biological replicates (Mann-Whitney, *P

<0.05, **P < 0.01)
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Sl Figure 7. Comparative PCR analysis of chondrocytes and synoviocytes cultivated in monoculture and coculture microchips for ten days. (A) Chondrocyte and (B) synoviocyte
gene expression of matrix related genes COL1A1, COL2A1, and ACAN, (B) Chondrocyte fold gene expression of inflammation markers: MMP1, MMP3, IL6, CXCL8. (C) Synoviocyte
fold gene expression of matrix related genes: COL1A1, COL3A1, CDH11. (D) Synoviocyte fold gene expression of inflammation markers. MMP1, MMP3, IL6, CXCL8. The data is
expressed as mean fold change in reference to the housekeeping gene SDHA with n = 3 for monoculture (duplicates) and n = 5 biological replicates for coculture. (Mann-Whitney,
*P <0.05, **P <0.01)
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Sl Figure 8. Comparative PCR analysis of the effect of fluid flow on chondrocyte cocultures with synovial organoids at day ten post-seeding. Chondral organoid gene expression of
matrix-related genes COL1A1, COL2A1, and ACAN for fluid actuated versus static control cocultures. The data is expressed as mean fold change in reference to the housekeeping
gene SDHA with n = 5 biological replicates. (Mann-Whitney, *P < 0.05, **P < 0.01)
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Sl Figure 9. Comparative PCR analysis of the effect of fluid flow of inflamed synovial organoids at day ten post-seeding in the presence of 10 ng/mL of IL-1B. Synovial organoid
gene expression of inflammation-related genes, including TNFA, COX2, COMP and SPP1 for fluid-actuated monocultures and cocultures with chondrocyte-containing organoids. The
data is expressed as mean fold change in reference to the housekeeping gene SDHA with n = 5 biological replicates. (Mann-Whitney, *P < 0.05, **P < 0.01)
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