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Supporting Information

Materials

Compritol® 888 ATO (C; USP NF Name: Glyceryl dibehenate) was provided by Gattefossé
(Saint Priest, France). It consists of mono-, di- and triesters of behenic acid (C22) with the diester
fraction being the predominant. Oleic acid (OA) was provided by Croda GmbH (Nettetal,
Germany). Medium-chain triglycerides (MCT) were purchased from Herba Chemosan Apotheker-
AG (Vienna, Austria). Linoleic acid (LA), Tween® 80 (Tween 80), oil-red-o, hydrogen peroxide
(H202), dynasore hydrate, chlorpromazine hydrochloride, genistein, 5-(N-Ethyl-N-
isopropyl)amiloride (EIPA) and MEM non-essential amino acid solution (100 x; NEAA) were
obtained from Sigma Aldrich (Munich, Germany). Human buccal TR146 cells from Imperial
Cancer Research Technology (London, UK) were used for all cell culture experiments. Dulbecco’s
Modified Eagle’s medium (DMEM), phosphate buffered saline (PBS; pH 7.4), fetal bovine serum
(FBS), penicillin streptomycin (Penstrep), Hank’s Balanced Salt Solution (HBSS), and 0.25%
trypsin-ethylenediaminetetraacetic acid (trypsin-EDTA) were obtained from Gibco, Life
Technologies Corporation (Painsley, UK). Dihydroethidium (DHE), Alexa Fluor 488 Phalloidin
and Hoechst 33342 were purchased from Thermo Fisher Scientific (Vienna, Austria). HyClone

(i.e., serum-free DMEM) was obtained from GE Healthcare Life Sciences (Logan, USA).



Ultrapurified water (i.e., Milli-Q®-water (MQ-water); Millipore SAS, Molsheim, France) was used

for all experiments.

Methods

Characterization of NLC: Raman spectroscopy

Raman spectroscopy investigations were performed using a RamanStation 400F spectrometer
(Perkin Elmer, Waltham, Massachusetts) equipped with a cooled charged-coupled (-50 °C)
256 x 1024 CCD detector and a 350 mW near-infrared 785 nm laser. The bulk materials and the
dried NLC were placed on the sample copper holder. Subsequently, the laser was focused and
SuperMacro point measurements were conducted using an exposure number of ten and an
exposure time of 10 s each. Spectra in the range of 200-3250 cm™! with a resolution of 2 cm! were
acquired and samples were analyzed after the baseline correction and peak normalization using the

software Spectragryph (F. Menges Spectragryph — spectroscopy software, version 1.2.16, 2022).

Coarse-grained molecular dynamics simulations to simulate the NLC structure
Methodology for molecular dynamics simulations

The Martini Force Field 2.0 !> with polarizable water was used to model all system components.
Structures and standard parameters for the solid lipid C, the liquid lipids MCT, OA and LA were
adapted from Marrink et al. !. The stabilizer, Tween 80, used the 4-H Tween 80 structure as

described by Luz et al. °.



Two sets of simulations were run. The first set, which consisted of the pure components in a
cubic box with an initial volume of 42.4 x 42.4 x 42.4 nm, was used to calculate component
densities and to validate the coarse-grained structures.

The second set simulated a slab of the NLC, thus employing the spherical symmetry of the NLC
to reduce the computational costs. The initial volume of the slab was 42.4 x 42.4 x 260 nm, which
was used to analyze the density profiles of the NLC consisting of the three different liquid lipids
(MCT, OA, and LA). Phase profiles along the direction perpendicular to the interface were
obtained using the species number density as a function of distance along the slab to investigate
the concentrations of the solid lipid, the liquid lipid, the surfactant, and the solvent phases. The
initial rectangular nanoparticle slab simulation box had an extended side length of 220 nm, equal
to the average experimental diameter of one nanoparticle in order to accurately capture layer
widths. The short box side lengths were set to 42.4 nm to reduce the potential error between the
arc (full NLC sphere) and line (rectangular slab) to below 1%. A 20 nm layer of polarizable water
was included on either side of the NLC slab. Periodic boundary conditions were used. The box
contained a central layer of solid lipids bounded on either side by a layer of liquid lipids, followed
by the stabilizer layer. The number of molecules in each layer matched the experimental molar
ratios of the NLC. The exact species numbers are listed in Supporting Table 1. The layer width
was determined based on the density and molar ratios of each component. The systems were

generated using the software package Packmol *.

Supporting Table 1 Species number for each set of slab simulations



Simulation | Polarizable | Tween 80 Liquid lipid (chain | Solid lipid (C)
water length composition)
MCT (8:8) | 244 monoglyceride | 756
MCT 8000 332 MCT 266 diglyceride 1078
(8:10)
MCT 188 triglyceride 458
(10:10)
monoglyceride | 783
OAorLA | 8000 344 OA/LA 722 diglyceride 1115
triglyceride 475

Cell culture: Cell interaction studies

TR146 cells were seeded in 96-well plates (Greiner Bio-One GmbH, Frickenhausen, Germany)
using a seeding density of 2 x 10* cells/well and cultured for 72 h. After a washing step with PBS,
the cells were incubated with NLC diluted in serum-free DMEM at different concentrations (i.e.,
100 — 1000 pg/ml) for 4 h (n=6). For the determination of the cell viability, a CellTiter 96 Aqueous
Non-Radioactive Cell Proliferation Assay (MTS, Promega Corporation, Madison, USA) was used
according to the manufacturer’s instructions. After NLC incubation, cells were washed and then
incubated with MTS reagent for 3 h. Absorbance was measured at 490 nm using a microplate
reader (CLARIOstar™™, BMG LABTECH, Ortenberg, Germany). Untreated blank-corrected wells
representing 100% cell viability were used as a control. The release of lactate dehydrogenase
(LDH) was determined after 4 h incubation with the respective NLC formulations (i.e., 100 —
1000 pg/ml) using a CytoTox-ONE Homogeneous Membrane Integrity Assay (Promega)

according to manufacturer’s instructions. The fluorescence intensity was investigated at an



excitation wavelength of 560 nm and an emission wavelength of 590 nm using a microplate reader
(CLARIOstar™s, BMG LABTECH). Cells treated with 2% of a lysis solution were used as controls
to represent 100% LDH release. All data were corrected for blank values.

For investigating reactive oxygen species (ROS) release after incubation with the NLC-
formulations, TR146 cells were seeded in 96-well plates (Nunc™ MicroWell™ 96-Well Optical-
Bottom Plates with Polymer Base; Thermo Fisher Scientific) with a seeding density of
6 x 10* cells/well and cultured for 24 h. After washing with PBS, cells were incubated with NLC
formulations in different concentrations (i.e., 100 — 1000 pg/ml; diluted with serum-free DMEM)
containing 10 uM DHE for 4 h (n=6). Untreated wells served as a control. The fluorescence was
investigated at an excitation wavelength of 544 nm and an emission wavelength of 612 nm using

the CLARIOstar™ (BMG LABTECH).

Statistical analysis

If not otherwise stated, experiments were performed in triplicate and results were presented as
mean values + standard deviation (SD). Statistical analyses were conducted via Student’s t tests.

Differences were considered to be significant at a level of p < 0.05 (*), p < 0.01 (**) and p = 0.001



Results

Preparation of NLC with defined characteristics using DoE

As a first step, production conditions were screened to yield uniform size distributions for all
three kinds of NLC to avoid artefacts in the cell uptake experiments. No outliers (i.e., + 4 SD) are
detected in the normal probability plots, and all experiments exhibit a linear distribution, which

allows the creation of a linear model to guide the search for suitable parameters (see Supporting

Fig. 1).
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Supporting Figure 1 Residual normal probability plots of a) C/MCT-, b) C/OA- and ¢) C/LA-NLC
created with the Modde® software. No outliers (i.e., + 4 SD) are detected in the normal probability
plots, and all experiments exhibit a linear distribution, regardless of the formulation tested. The R?
values indicate a high fit between the variability observed and the regression model and the Q?

values describe a precision and reliability of future prediction.

The established models exhibit R? values of 0.810 (C/MCT-NLC), 0.924 (C/OA-NLC), and

0.945 (C/LA-NLC), indicating a very good fit between the observed variability and the regression



model (see Supporting Fig. 1 a-c). Moreover, high Q? values of 0.606 (C/MCT-NLC), 0.843
(C/OA-NLC), and 0.884 (C/LA-NLC) indicate high predictive precision. Further center point
experiments indicate high reproducibility (i.e., 99.9%) and robustness of the model for all
formulations. The coefficient plots of the model reveal that the stabilizer concentration (Stab) and
its quadratic effects (Stab*Stab) are the most significant factors affecting the particle size,
independent of the matrix composition (see Supporting Fig. 2 a-c). This is in accordance with
previous findings in the literature . Higher stabilizer concentrations are associated with smaller
particle sizes, but due to the opposite signs of the linear and quadratic terms only until a saturation
point. Beyond this point, no further size reduction is observed 7%. For C/MCT formulations, besides
number of cycles (Cycle), the solid-to-liquid lipid ratios (Ratio) significantly affect the particle
size: a 9:1 (w:w) ratio leads to significantly smaller particles compared to 7:3 (w:w) mixtures.
Furthermore, a strong interdependence between pressure and stabilizer (Pres*Stab) is found (see
Supporting Fig. 2 a). This correlation is also evident in C/OA and C/LA formulations. Although a
higher number of cycles and a higher pressure generally lead to a reduction in particle size, over-
processing poses the risk of increasing particle size. Additional energy cannot be used for further
lipid dispersion when the maximum dispersity is reached. It merely accelerates the particle
velocity, creating enough kinetic energy to overcome the surfactant stabilization. This leads to
aggregation and an increase in mean size, which is the case for C/OA and C/LA formulations. For
C/OA and C/LA formulations, also the interaction between stabilizer and the lipid ratio is size-
affecting, which is influenced by factors such as HLB values, material miscibilities, and molecular

geometry (see Supporting Fig. 2 b, ¢) 710,



a Coefficients — C/MCT-NLC b Coefficients — C/OA-NLC & Coefficients — C/LA-NLC

d (0.9) d (0.9) d (0.9)
0. 0. 04
00285 = 03
0.02
0.2
0018
T 0.01 7 _EOM — P
=R & © o1 1
0008 -
£2
0.01
-0.015 03
d Response Contour Plot e Response Contour Plot f Response Contour Plot
C/MCT-NLC - d (0.9) ym C/OA-NLC - d (0.9) pm C/LA-NLC - d (0.9) pm

3

0.23

Stabilizer (%]
~
i

)

Stabilizer [%)]

w

—— 7

1 R 4 =
B 7 300 350 400 450 500 550 600 650 700 75( 250 300 350 400 450 500 550 600 650 700 750
Pressure [bar]

0.25)
4

Cycles [number] Pressure [bar]

Supporting Figure 2 Coefficient plots and response contour plots for C/MCT-NLC (a, d) at a fixed
homogenization pressure (i.e., 500 bar), C/OA-NLC (b, e) and C/LA-NLC (c, f) at a fixed number
of cycles (i.e., eight) using d (0.9)-values as response [um]. The solid-to-liquid lipid ratio (i.e., 9:1
(w:w)) was fixed for all formulations. Statistical analysis was performed with the Modde®
software. Abbreviations: HPH pressure (Press) [bar], number of HPH cycles (Cycle), stabilizer
concentration (Stab) [% (w/w)], solid-to-liquid lipid ratio (Ratio) [w:w], quadratic interactions

(e.g., Stab*Stab), interaction between two parameters (e.g., Press*Stab).

To provide a graphical interpretation of interactions between process variables and formulation
composition, 2D contour plots of the two dominant dimensions of the regression models were

generated (see Supporting Fig. 2 d-f). To investigate the cell uptake process as a function of matrix



composition, particularly with respect to the contribution of the liquid lipid, it is crucial to maintain
a uniform particle size (i.e., d (0.9) = 200-300 nm) and a narrow size distribution across all
formulations !!. Therefore, a fixed solid-to-liquid lipid ratio of 9:1 (w:w) is chosen, and the most
influential parameters are plotted against each other (see Supporting Fig. 2 d for C/MCT-
formulations and Supporting Fig. 2 e and f for C/OA and C/LA formulations).

The contour plot for C/MCT-NLC indicates that a high number of cycles is required to obtain
smaller particles. Conversely, for C/OA and C/LA mixtures, over-processing at too high process
pressures results in larger particle sizes. To subject all three formulations to similar mechanical
stresses, eight cycles at 500 bar are chosen for all mixtures. Under these conditions, the contour
diagrams show that a stabilizer concentration of approximately 2-3.5% (w/w) is necessary to attain
the desired NLC particle sizes. Consequently, a fixed stabilizer concentration of 2.5% (w/w) is
used for all NLC mixtures to ensure similar size distributions in the cell uptake experiments of the
three NLC types. This concentration is also chosen to mitigate the risk of cytotoxic effects of the

stabilizer %!2.

Characterization of NLC

Storage stability

LD measurements (see Supporting Fig. 3) coincide with the DLS findings, showing d (0.9)
values of 212 + 0 nm for C/MCT, 219 £ 1 nm for C/OA, and 227 + 2nm for C/LA-NLC at day
zero. This corresponds to size differences of about 7% between the three NLC types. Notably, the

d (0.99) values confirm the absence of large particles in the C/MCT formulation (i.e.,
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d (0.99) 280 + 0 nm). Conversely, small fractions of larger particles are observed in C/OA-NLC
(i.e., d (0.99) 750 £ 0 nm) and C/LA-NLC (i.e., d (0.99) 910 + 0 nm). However, as the d (0.95)
values remain below 280 + 0 nm for all formulations, it can be concluded that less than 5% of the
particles form agglomerates. Stability studies performed over 28 days of storage at room
temperature (C/MCT) or at 5 + 3 °C (C/OA and C/LA) show that d (0.9) values for C/MCT and
C/OA formulations remain stable (i.e., 216 + 0 nm for C/MCT and 225 + 0 nm for C/OA). In

contrast, C/LA formulations gel after two weeks, revealing a notable change in physical properties.
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Supporting Figure 3 Particle sizes [nm] measured via LD of C/MCT-, C/OA- and C/LA-NLC
expressed as d (0.1), d (0.5), d (0.9), d (0.95) and d (0.99) values on the day of production (Day 0)

and after 28 days (Day 28) of storage. All values are presented as mean values + SD.
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Miscibility studies using DSC and RAMAN

The bulk material of the solid lipid shows a melting peak at T,=75.3 +£0.5°C (onset at
70.7 £ 0.2 °C). The DSC curves of the liquid lipids reveal melting peaks at T,=-3.50 = 0.0 °C
(onset at -12.8 £0.7 °C) for MCT, T,=14.7 £0.1 °C (onset at 8.3 +0.1 °C) for OA and T,=-
0.85 + 0.6 °C (onset at 6.9 = 0.4 °C) for LA (see Supporting Fig. 4).

Recrystallization of the bulk solid lipid occurs at the recrystallization temperature (T,) of
65.9 £ 0.6 °C (onset at 68.1 + 0.1 °C) and shifts to lower temperatures for NLC formulations (i.e.,
T.=64.3 = 0.3 °C with an onset at 67.2 £ 0.1 °C for C/MCT, T,=65.2 + 0.1 °C with an onset at
66.8 = 0.0 °C for C/OA and T,=63.7 = 0.8 °C with an onset at 66.7 = 0.1 °C for C/LA). These

results suggest that the NLC are present in the crystalline form.
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Supporting Figure 4 DSC thermograms of bulk materials C, MCT, OA, LA and the stabilizer

(Tween 80).
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Raman spectroscopy investigations were conducted on all bulk materials revealing a distinct
Raman shift at 1438 cm!, indicative of CH, scissoring vibrations '* (see Supporting Fig. 5). In
comparison to the solid lipid, the liquid lipids exhibit broader peaks due to their less ordered
crystalline structure 4. Notably, the solid lipid displays more prominent peaks at 1062 cm™!' and
1128 cm”!, corresponding to C-C asymmetric and C-C symmetric stretching vibrations,
respectively . Raman shifts at 1298 cm™! (solid lipid) and 1304 cm! (liquid lipids) correspond to
CH, groups 6.

A distinctive carbonyl peak of ester bonds at 1736 cm™! is observed for MCT ", while typical
peaks associated with the unsaturated fatty acids (i.e., OA and LA) appear at 1265 cm! (=C-H
stretching mode) and 1655 cm™! (C=C stretching vibrations). The ratio of the peaks at 1655 cm'!
and 1444 cm! provides insights into the degree of unsaturation, with LA exhibiting a higher ratio
compared to OA (i.e., 1.54 and 0.99), signifying a greater degree of unsaturation 2.

Raman spectroscopy studies of the NLC reveal shifts comparable to those observed in the bulk
solid lipid. Notably, the characteristic MCT peak at 1736 cm! is absent in C/MCT NLC. In
contrast, the Raman shifts at 1655 cm™ in C/OA and C/LA NLC are attributed to the liquid lipid
component. None of the three formulations exhibit peaks at 1304 cm! or broadening of the peak
at 1298 cm!, indicating the absence of free liquid lipid '°. This also suggests at least partial
miscibility of C and MCT as the peaks at 1304 cm™ and at 1736 cm™! in C/MCT cannot be detected
and the typical peaks for OA and LA (i.e., 1655 cm™!) are also present in the NLC formulation .
Furthermore, no significant frequency or intensity shifts are observed, which indicates that no

polymorphic transitions occur during the production of NLC .
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Supporting Figure 5 Raman spectra of the bulk materials C, MCT, OA and LA and NLC

formulations (i.e., C/MCT-NLC, C/OA-NLC and C/LA-NLC).

Coarse-grained molecular dynamics simulations to simulate the NLC structure
Structural and thermodynamic properties

To compute the slab density profiles of each component, the GROMACS density function was
used. The results were averaged over four production simulations, with each simulation being

sampled from both ends of the slab. The simulations were visualized using VMD software program

21

N(d)=B—A -ERF (%) [1]
The density profile at a phase interfacial boundary can be fitted with a hyperbolic error function

as is standard practice described in Benayad et al 2. The density profiles were fitted to equation 1
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using the Python SciPy package %. In equation 1, NV(d) is the number density of a species as a
function of the distance from the center of the slab, d, ERF'is the error function, and A, B, D, W
are fitted parameters. The parameters A and B together determine the dense and dilute phase
concentrations, D determines the horizontal translation of the phase boundary, and W determines
the sharpness of the boundary ??. Standard errors are calculated from the covariance matrix of the

nonlinear fit.

Cdense =B + A 2]
Cdilute =B — A [3]
AG = T-1 Cdense 4

G kb n (Cdilute) [ ]

For defined density plateaus, equations 2 and 3 give the concentration of a component in the
dense, Cyense, and dilute, g4, phases respectively. Equation 4, in which 4 is Boltzmann’s constant
and 7'is the temperature (K), approximates the Gibbs transfer free energy, defined as the energy
required to bring a molecule from the dilute to the dense phase.

Gibbs transfer free energy

Supporting Figure 6 shows that the Gibbs transfer free energy of the solid lipid moving between
the solid lipid bulk phase and liquid lipid bulk phase increases with increasing degree of
unsaturation. This indicates a lower miscibility between the solid and the liquid lipid for OA and
LA, which also coincides with the DSC data.

Conversely, the opposite occurs between the liquid lipid and the stabilizer. As the degree of

unsaturation increases in the liquid lipid, the phase boundary to the stabilizer becomes less well-
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defined, and the Gibbs transfer free energy decreases. This means that unsaturated lipids are more
miscible with the stabilizer. Accordingly, the simulations show that the lipid layers do not mix
with the surfactant effectively in the case of the saturated MCT. The hydrophobicity of the MCT
surface promotes the coverage of newly formed NLC interfaces by the liquid lipid and the
stabilizer's hydrophobic component. The coverage of the hydrophobic surface is independent of
the applied homogenization pressure, which is in accordance with the results of DoE studies.

Therefore, a sufficient stabilizer concentration is essential for achieving smaller particle sizes.

BN vCT [l OA /| LA

Gibbs transfer free energy [kJ/mol]

Solid lipid — liquid lipid Stabilizer— liquid lipid
Component phase boundary

Supporting Figure 6 Miscibilities of the liquid lipid with the solid lipid or the stabilizer based on
the Gibbs transfer free energy (n=8; based on four simulations where both ends of the slab were
evaluated). The left side shows the Gibbs transfer free energy of a solid lipid molecule from the
dense phase (solid lipid bulk) into the dilute phase (liquid lipid bulk). The right side shows the

Gibbs transfer free energy of a stabilizer molecule from the dense phase (stabilizer bulk) into the

16



dilute phase (liquid lipid bulk). The concentrations in the dense and dilute phase were obtained by

fitting the phase profiles to equation 1 and the free energies were calculated from equation 2.

Radial distribution functions

The interactions of the main components of the NLC surface are further characterized by radial
distribution functions from the simulations (see Supporting Fig. 7). The radial distribution
functions indicate the probability of finding the two shown interaction partners at a certain
distance, and high probabilities at short distances are an indicator of attractive interactions. The
intensity of the interactions of the stabilizer Tween 80 with other Tween 80 molecules decreases
with increasing unsaturation of the liquid lipid (MCT<OA<LA). At the same time, the interactions
of the liquid lipid with the hydrophobic tail of the stabilizer increase with increasing unsaturation
of the liquid lipid. This means that more stabilizer is bound to the unsaturated liquid lipids. The
hydrophobic tail of the stabilizer favors interactions with the liquid lipid, while the hydrophilic
tails of the stabilizer mostly remain in contact with water. Both kinds of interactions can be
satisfied at the same time at the surface between the nanoparticle and the aqueous solution. The
binding to the stabilizer is stronger in LA than in OA or MCT. With increasing desaturation, the
interactions between the solid and the liquid lipid decrease. For NLC with LA, the interactions of

the liquid lipid with the solid lipid are very weak, which might explain the low stability.
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Supporting Figure 7 Radial distribution functions of two interaction partners at a certain distance
throughout the simulation for C/MCT-NLC (a), C/OA-NLC (b) and C/LA-NLC (c), where -C
represents the second bead of the hydrophobic tail of the liquid lipids and the stabilizer. For Tween
80 (stabilizer), OA, and LA, this is also the bead that contains the double bond. (purple) The
coarse-grained bead of the stabilizer that contains the double bound with beads of the same type
in other stabilizer molecules (Stabilizer-C/stabilizer-C); (blue) The second bead of the
hydrophobic tail of MCT with beads of the same type in other MCT molecules (MCT-C/MCT-C),
(A) and OA/LA that contain the double-bond with beads of the same type in other OA/LA
molecules (OA-C/OA-C, LA-C/LA-C); (green) The second bead of the hydrophobic tail of MCT
(A) and OA/LA (B, C) that contain the double-bond with the bead of the hydrophobic tail of the
stabilizer that contains a double bond (MCT/OA/LA-C/stabilizer-C); (yellow) The terminal bead
with the hydroxyl group of the hydrophilic tails of the stabilizer and water (Stabilizer-OH/water);
(orange) The second bead of the hydrophobic tail of MCT (A) and OA/LA (B, C) that contain the
double-bond with the terminal bead that contains the hydroxyl group of the hydrophilic tails of the
stabilizer (MCT/OA/LA-C/stabilizer-OH); (black) The second bead of the hydrophobic tail of
MCT (A) and OA/LA (B, C) that contains the double-bond with the second bead of the

hydrophobic tail of C.
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Cell culture: Cell interaction and uptake studies

Cell uptake studies were performed on the buccal epithelial model cell line TR146. The
compatibility tests indicate that in TR146 cells, both C/MCT- and C/OA-NLC show no significant
cytotoxic effects, with cell viability ranging from 95% to 99% regardless of the particle
concentration (see Supporting Fig. 8). However, C/LA-NLC exhibit a dose-dependent decrease in
cell viability, with a significant decrease (p < 0.01) at higher concentrations (750 and 1000 pg/ml).
Nevertheless, cell viability remains above 70% suggesting that no damage to the mitochondria
occurred 2*. LDH release does not increase with the C/MCT- and C/OA-NLC formulations at the
concentrations tested, indicating no effect on cell membrane integrity. In contrast, C/LA-NLC
show a significant (p < 0.01) LDH release of up to 18% at higher concentrations. As LDH release
remains below the threshold of 30% for all formulations, a minimal and thus permissible damage
to the cell membrane within the tested range can be assumed > (see Supporting Fig. 8).

Exposure of TR146 cells to NLC (C/MCT, C/OA, and C/LA) at varying concentrations results
in ROS production measured with DHE (see Supporting Fig. 9). Lower concentrations
(100 — 500 pg/ml) of C/MCT and C/LA NLC show no significant difference in ROS levels
compared to the control. However, higher concentrations (i.e., 750 and 1000 pg/ml) lead to a 1.3-
and 1.4-fold increase in ROS production for C/MCT-NLC (p < 0.001) and a 1.3-fold increase for
C/LA-NLC (p =£0.01). In contrast, all concentrations of C/OA-NLC exhibit significantly higher
ROS levels, with up to a 1.6-fold increase (p <0.001). As these effects do not severely impact
TR146 cell function in toxicity studies, subsequent cellular uptake investigations are conducted at

concentrations of 500 and 750 pg/ml.
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Supporting Figure 8 Cell viability a) and LDH release b) of TR 146 cells treated with 100 — 1000

pug/ml C/MCT-, C/OA- and C/LA-NLC. The percentages given (% = SD) refer to the

corresponding controls. Student’s t-test was used for statistical analysis. Significant differences

compared to the control are marked as * and ** which correspond to a p value < 0.05 and < 0.01.
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Supporting Figure 9 Generation of ROS after treatment with NLC (i.e., C/MCT, C/OA and C/LA)
in a concentration dependent manner (i.e., 100 — 1000 ug/ml) compared to untreated TR146 cells.
Student’s t-test was used for statistical analysis. Significant differences compared to the control

are marked as *, ** and *** which corresponds to a p value of < 0.05, < 0.01 and < 0.001.
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