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Figure S1. Schematic of the constructs used for monitoring the release of fatty acid nanoparticles from the 
crosslinked NaHA films. (A) Construct used for monitoring the release from NaHA-24 and NaHA-48. (B) 
Construct used for monitoring the release from NaHA-60. 

 

Figure S2. Digital photos of the bi-directional and bi-temporal delivery system. (A) A circular (10 mm in diameter) 
sample of the delivery system resting on a clear polytetrafluoroethylene (PTFE) substrate. (B) The same sample 
after being lifted up from the PTFE substrate with a tweezer, demonstrating its mechanical strength and pliability. 
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Figure S3. FT-IR spectra recorded from the NaHA films crosslinked for different periods of time. The absorbance 
at 2925 cm−1, assigned to the -CH2 group, is used as a reference for the relative intensity change of the C=O 
stretching peak [1]. 

 

Figure S4. Schematic of the crosslinking reaction between two HA chains in the presence of EDC as an activator 
[2]. 

Table S1. Ratio between the absorbance of C=O stretching (AC=O) and the absorbance of -CH2 stretching (A-CH2) 
for the crosslinked NaHA films. 

Crosslinking Time (h) AC=O/A-CH2 
0 0.64947 

24 1.28743 
48 1.43047 
60 1.77132 
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Figure S5. Cumulative release of fatty acid nanoparticles pre-loaded with fluorescent model compounds from the 
NaHA films with different degrees of crosslinking. The release was measured by monitoring the fluorescence 
intensity remaining in the NaHA films after incubation at 37 °C for different periods of time (N = 3). 

 

Figure S6. Bi-directional release of fatty acid nanoparticles pre-loaded with fluorescent model compounds, ICG 
(green color) and RhB (red color), respectively, from the construct when incubated in the enzyme-supplemented 
PBS at 37 °C. (A) Confocal fluorescence micrographs (cross-sectional view) of the construct up to six days of 
incubation. (B) A quantitative analysis of the distributions of ICG and RhB following the direction of the dashed 
arrow for the images in (A). 
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Figure S7. Biocompatibility of the delivery system. (A) Live/dead staining and (B) MTT assay result comparing 
the construct-treated group and the control group after 60 h of cell culture. The values were normalized against the 
amounts of cells seeded to the upper and lower chambers of the Transwell system, respectively. n.s., not significant. 
N = 5 for the MTT assay. 
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Figure S8. Schematic of the delivery systems used in the Transwell cell culture experiments. (A) ACHP-release 
construct and (B) DCA-release construct along with their respective control system containing plain fatty acid 
nanoparticles. 

 

Figure S9. Comparison between the cellular response in the two chambers of the control group, where a construct 
loaded with plain fatty acid nanoparticles was used. (A) Fold changes in gene expression for the cells from the 
control lower chamber relative to those from the control upper chamber. (B) Comparison of inflammatory cytokine 
IL-6 production levels between the ACHP upper chamber, the control upper chamber, and the control lower 
chamber. The value was normalized to the number of cells seeded into the upper or lower chamber of the Transwell 
system, respectively. N = 3 for the ACHP-treated group and N = 2 for the control group. (C) Comparison of acetyl-
CoA generation between the control lower chamber and the control upper chamber. The value was normalized to 
the number of cells seeded into the upper or lower chamber of the Transwell system, respectively. N = 4 for the 
DCA-treated group and N = 2 for the control group. A significant difference was represented by a bar (*** p < 
0.001). n.s., not significant. 
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