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Size exclusion chromatography (SEC)
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Fig. SI1 SEC PEG calibration. Eluent: HPLC-grade DMF, 50 mM LiCl, flow rate: 0.25 mL/min. Column: Mixed D, 300mm x

7.5mm. 30 min of equilibration time before each injection of 250 uL of sample. The red line is a 3™ order polynomial
fit to the (Vi, logM) data points for polyethylene glycol (PEG) standards (650 < M /Da < 9.42 x 10°).
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Fig. SI12 SEC of macro-CTA, SBPG1, SBPG2 and SBPG3 copolymer. Conditions as for Fig. SI1. The red line is the PEG
standards based calibration curve - see Fig. SI1.



1H-NMR characterization of SBPG1 and the macroinitiator macro-CTA

The NMR of the macro-CTA and sample SBPG1 are analysed based on the above proton labelling.

Fig. SI3 'H NMR assignments. The first CH2-group in the polyethyleneglycol chain adjacent to the ester group have
a distinct NMR signal for which the label i' is used. For sample macro-CTA x=y=0.

e U .

‘on‘ H “"‘
=10i=] b~
=10Ix] =3
= a
A=} -] o
LI 111 | | | 1|
T I T T 1 T ‘ T ‘
6 4 2 0 [ppm]

283.8150

Fig. SI4 Macro-CTA 'H NMR. Solvent: CDCls.



Table 1 NMR assignment for macro-CTA:

Integral Range/(ppm) value Protons # protons

1 0.765-0.977 1.1089 a 3

2 1.165-1.525 6.6976 b,b' 18
3 1.53-2.01 1.8069 b",s 5
4 2.01-2.46 0.6746 r 2

5 2.47-3.05 8.9074 q 2

6 3.14-3.23 0.5205 b 2
7 3.34-3.42 1 p 3

8 3.42-4.2 283.815 i 4n-2
9 4.2-4.3 0.2891 i 2
10 4.4-4.5 0.5408

This assignment fits the NMR-integrals with n=213.4. The largest discrepancies are: protons g only account

for a minor part of integral 5. No protons are assigned to integral 10.

The molecular weight of the macro-CTA based on this analysis is:

Mn,macroCTA =213.4 X MEO + MC20H33$302N =928 kg/mOI
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Fig. SI5 The NMR of SBPG1 copolymer. Solvent: CDCls.
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Table SI2 NMR assignment for SBPG1:

Integral Range/(ppm) value Protons # protons
1 0.5-2.5 173.6475 a,b,b',b",c,e,jkm, 19x+5y+28 and19
s,rt protons from PMA
impurity
2 2.5-2.75 6.1654 b"',g,h,h'l,p,q, 2x+3y+7
2.75-2.93 8.6175
2.93-3.00 3.8408
3.00-3.15 0.4594
3.15-33 4.2814
3.35-3.39 0.5686
3.43-3.48 0.9146
3.51-3.56 0.4812
2.5-3.56 28.904783
3 3.56-3.69 179.9365 i 4n-2
4 3.69-3.85 6.3347 £, 2y+2
3.97-4.04 0.478
4.2-4.4 3.8474
4.4-4.51 0.6916
3.69-4.51 11.3517
5 4.97-5.3 5.1173 d x and 1 proton
from PMA
impurity
6 5.5-5.57 1.2545 signal from PMA
5.57-5.63 0.2422
6.05-6.1 1.1866 signal from PMA
6.15-6.18 0.1714
5.5-6.18 5.1173
7 7.98-8.03 1

* The peak at 5.53 and 6.08 indicates that the NMR sample is not free from PMA. Integrals 1 and 5 are
corrected for the PMA impurity. The corrected integrals can be fitted with n=213.4 (value obtained from the
pure initiator) and x=y=27. The best fit is obtained by assuming that the pipiridinyl proton contributes to

integral 1. Thus integral 7 is assigned to an unknown impurity. The fit overestimates integral 2 and 5 by 3.7

and 1.9, respectively. If the x=y assumption is released then x=27.4; y=25.2. Thus within error x=y.

The molecular weight of the SBPG1 is based on this analysis is:

Mn,SBPGl = 2134 % MEO + 27.2 X (MGMA + MPMA) + MCZOHSSSSOZN = 19.8 kg/m0|.




Solubility characterization of copolymers.

Fig. SI6 Solubility of copolymer SBPG1, SBPG2 and SBPG3 (from left to right) in DI water.

Oxidation of SBPG1
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Fig. SI7 (left) Oxidation reaction of SBPG1 copolymer monitored by UV-spectrophotometry at different time frames.

cserai=1mg/mL in dH20. (right) Absorbance at 426 nm using the t=0h as background.

The SBPG1 copolymer contains using the data above 21.5% (w/w) 2,2,6,6-tetramethyl 4-pipiridinyl-
oxy units such that the 1mg/mL SBPG1 solution is 236 ppm in 4-oxy-2,2,6,6-tetramethyl 4-pipiridine-

1-oxyl radical at full conversion. The solution of the SBPG copolymers are turbid, and thus



guantification of the degree of conversion is not easily possible. The turbidity enhances the
absorption due to an increase in the path length of the light. The molar extinction of 4-hydroxy-
2,2,6,6-tetramethyl-1-pipperidinyloxyl (TEMPOL) in dH,O has been measured, €rgypor =
12.9Mem™. Using this value and the Aaszs nm(12h)=0.2671 lead to crempol that is far above the

theoretical. Thus substantial conversion was achieved.

Size characterization of SBPG1, 2 and 3 based micelles in DI water.
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Fig. SI8 DLS (dynamic light scattering) (a) size of copolymer nanoparticles SBPG1. (b) SBPG2. (c) SBPG3.
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Fig. SI19 Oil red assay in RAW 264.7 cell lines. 50 pg/mL Ox-LDL; preincubated with SBPG1 NPs (white arrow indicates

the oil droplet formation).
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Fig. SI10 (a) Schematic illustration of RAFT NPs (SBTG1) reduce LDL oxidation. (b) Lipid Peroxidation (MDA) assay, pre-
treated with RAFT nitroxide NPs. The data is the result of only two experiments where the error bar would be invisible

on the graph.



The anti-ROS effectiveness of the RAFT nitroxide NPs was shown by the reduction of
malondialdehyde (MDA) formation (Fig. SI10). MDA is the by-product of the arachidonate cycle and
a principle aldehyde product of lipid peroxidation in vivo, that is being widely used as an indicator
of oxidative stress in biological systems.! The TBARS assay is the simplest and most convenient
method for quantifying lipid peroxidation in biological samples. The assay works on the reaction of
TBA with MDA to produce a pink coloured MDA-(TBA2) Schiff base adduct.? TBARS assay has been
applied in clinical studies linking oxidative stress response with cardiovascular risk. Therefore, we
used LDL (100 pg/mL) in PBS buffer and preincubated it with and without addition of RAFT nitroxide
NPs (e.g., SBTG1) for 60 min at room temperature. Then, 5 uM Cu?* was added and incubated further
for 4 h at 37 °C. The extent of oxidation was measured by the thiobarbituric acid (TBA) reactive

substrate (TBARS) assay.

Total antioxidant capacity (TAC) can be attributed to single components in the defence systems
against free radicals (Fig. 7b).? The measurement of the total oxidant status (TOS) accurately reflects
the oxidative stress markers of atherosclerotic environment.®* Oxidative stress occurs as a result of
disruption of the balance between free radicals and the protective antioxidant system. This balance
is expressed by the oxidative stress index (OSl), which is the ratio of total antioxidant status (TAS)

to total oxidant status (TOS).”
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