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Supporting Information Table S1.
Size and polydispersity index (PDI) of nanoparticles prepared with different phosphorylcholine
derivatives*

Zwitterion-Lipid Li‘;::?;‘;{,i’;'er Solvent Temp (°C) Size (nm) PDI
DLPC-1 10 DMSO 30 1487.6 + 13.4 0.298
DLPC-2 20 DMSO 30 1057.3 +22.7 0.314
DLPC-3 30 DMSO 30 99.47 + 4.0 0.133
DLPC-4 40 DMSO 30 88.9 + 5.0 0.140
DMPC-1 10 THF 30 3789.4 + 32.4 0.331
DMPC-2 20 THF 30 2364.7+ 17.0 0.362
DMPC-3 30 THF 30 129.5+ 1.4 0.233
DMPC-4 40 THF 30 175.9+ 1.7 0.216
DOPC-1 10 DMF 30 8600.5+2401.8  0.398
DOPC-2 20 DMF 30 32422+ 658 0.422
DOPC-3 30 DMF 30 45775+ 1117.0  0.403
DOPC-4 40 DMF 30 1746.3 + 33.4 0.372
DSPC-1 10 DMSO 60 152943 +24352  0.675
DSPC-2 20 DMSO 60 10804.0 + 6933.6  0.500
DSPC-3 30 DMSO 60 2562.3+1389.7  0.585
DSPC-4 40 DMSO 60 29826.5+ 192435 0.762
DPPC-1 10 DMSO 60 17981.1 490322  0.864
DPPC-2 20 DMSO 60 13935.4 +8501.0  0.647
DPPC-3 30 DMSO 60 7468.5+3749.7  0.491
DPPC-4 40 DMSO 60 1148441754 0338

*Measurements were taken after nanoparticles had been concentrated and re-suspended for 3 h in
phosphate-buffered saline (mean + SD, n= 3).
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Supporting Information Table S2.
Entrapment efficiency and loading efficiency of NPs*

Sample Entrapment efficiency (%) Loading efficiency (%)
F127 NPs 16.5 4.4
PVA NPs 24.1 5.0
DLPC NPs 29.6 4.6

* Data are mean + SD, n= 3.
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Supporting Information Figure S1. Chemical structures of lipid-zwitterions in this study.
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Supporting Information Figure S2. Colloidal stability of DLPC NPs after incubation with simulated

gastric fluid (A) for 2 h and simulated intestinal fluid (B) for 6 h. Results were expressed as a percentage
of the size before incubation (100%)
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Supporting Information Figure S3. Turbidimetry of nanoparticle suspensions in 3 M NaCl buffered in
phosphate buffer solution at 25 °C. Absorbance was measured at 500 nm and normalized to the value

before incubation. Data are mean + SD (n= 3).
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Supporting Information Figure S4. Turbidimetry of different NPs during incubation in 3 M NaCl
buffered with PBS at 37°C. Absorption at 500 nm was measured and expressed relative to the value

before incubation. Data are mean + SD (n= 3).
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Supporting Information Figure S5. Release profile of Dil-loaded nanoparticles in phosphate-buffered
saline (PBS, pH 7.4). Samples were dispersed in PBS and incubated at 37 °C with shaking at 100 rpm.
At different times, aliquots (200 ul) were withdrawn and assayed for residual Dil. The amount remaining

was expressed as a percent of the initial value before incubation (mean + SD, n = 3).

S-8



140 -
B F127 NPs [l PVA NPs [ DLPC NPs

120
100

Cell viability (%)
(o] (0]
o o

N N
o o
1 )

o
)

50 150 300 450 600
Concentration: pg/mL

Supporting Information Figure S6. Viability of E12 cells after treatment with different formulations.
Cells were co-incubated for 3 h with nanoparticles, the nanoparticles were removed, and cells were
incubated a further 24 h. Cytotoxicity was evaluated using the Alamar Blue assay. Cells were incubated
with Hank’s balanced salt solution as a negative control. Viability was expressed as a percentage of the

negative control (mean + SD, n= 3).
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Supporting Information Figure S7. Transepithelial electrical resistance (TEER) of E12 cell
monolayers before and after treatment with different nanoparticles. Values after incubation were

expressed as a percentage of those before incubation (mean + SD, n=3).
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Supporting Information Figure S8. Influence of Gly-Sar on particle size of nanoparticles. Data were

expressed as a percentage of the corresponding particles lacking Gly-Sar (mean = SD, n= 3).
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Supporting Information Figure S9. Viability of Caco-2 cells after treatment with different
concentrations of Gly-Sar. Cells were co-incubated for 3 h with nanoparticles and Gly-Sar, nanoparticles
were removed, and cells were incubated another 24 h. Cytotoxicity was evaluated using the Alamar Blue
assay, and viability was expressed as a percentage of viability of negative control cells incubated only

with Hank’s balanced salt solution (mean + SD, n = 3).
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Supporting Information Figure S10. Representative fluorescence images of small intestine after local
administration in rats. Scale bar, 50 pm. Arrows indicate NPs absorption into the interior of intestinal

villi (red fluorescence).
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