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Materials & Methods

Materials

All  materials were used without further purification. N,N-imethylacetamide (99.5%,),
N,N-dimethylformamide (anhydrous, amine free, 99.9%), dithiothreitol (electrophoresis, 99%), and
lithium bromide (anhydrous, 99+%) were purchased from Thermo Fisher. Dimethylsulfoxide-dg (99.8%)
was obtained from Deutero GmbH. 2,2'-Dipyridyl disulfide (98%) was purchased from abcr.
Glutathione (97%) was purchased from Alfa Aesar. 2,6-Di-tert-butyl-4-methylphenol (99%) was
purchased from Fluka. Tetrahydrofuran (p.A.) was purchased from Stockmeier.

Synthesis of Homo- and Copolymers

Synthesis of pDTT,;

A schlenk flask was flushed with DPDS (2269 mg, 10.3 mmol, 1.03 eq.) and evacuated. The flask was
then flushed with N, and DTT (1543 mg, 10.0 mmol, 1 eq.) was added. DMF was added to dissolve the
solids (1.8 mL). After 1 h DMF (1.5 mL) was added to dilute the solution. The polymer was precipitated
into four 30 mL centrifuge tubes with 1:1 chloroform/isohexane and centrifuged for 15 min. The
precipitate was solved in DMF. The precipitation was repeated four times to give a light yellow solid
that was dried in vacuo overnight. Yield: 859 mg; 53 %

M, nvir= 3420 g mol™t, M, gpc= 4800 g mol™

'H NMR (500 MHz, DMSO-ds) 6 ppm 2.78 (m, 43 H, CH,), 2.92 (m, 43 H, CH,), 3.72 (m, 46 H, CH), 4.91
(m, 43 H, OH), 7.24 (m, 2 H, CH), 7.82 (m, 4 H, CH), 8.46 (m, 2 H, CH)

13C NMR (176 MHz, DMSO-dg) § ppm 41.9 (s, 1 C, CH,), 42.0 (s, 1 C, CH,), 70.5 (s, 1 C, CH),
70.6 (s, 1 C, CH), 119.3 (s, 1 C, CH), 121.1 (s, 1 C, CH), 137.8 (s, 1 C, CH), 149.5 (s, 1 C, CH),
159.4 (s, 1 C, CH)

Synthesis of pDTTz6

DTT (1853 mg, 12.01 mmol, 1 eq.) was placed in a N, flushed Schlenk flask, evacuated and flushed with
N, again. DPDS (2673 mg, 12.13 mmol, 1.01 eq.) was added and the flask was evacuated and flushed
with N, again. The solids were stirred and the powder turned from white to yellow. Anhydrous DMF
(2.7 mL) was added and stirred at r.t. After 17 h the solution was turbid, DMF (1.5 mL) was added to
resolve the precipitate. After 2 min the yellow solution was precipitated into four 30 mL centrifuge
tubes with 1:1 chloroform/isohexane mixture and centrifuged for 15 min. The supernatant was
removed and a sample of the solid was taken for NMR analysis. The precipitate was dissolved in DMF.
The precipitation was repeated three times to give a light yellow solid that was dried in vacuo
overnight. Yield: 1058.8 mg, 56%;

M, nvr= 5700 g mol?, M, gpc= 5600 g mol™

1H NMR (500 MHz, DMSO-dg) 6 ppm 2.79 (m, 72 H, CH,), 2.92 (m, 71 H, CH,), 3.72 (br's, 74 H, CH),
4.91 (m, 73 H, OH), 7.24 (m, 2 H, CH), 7.83 (s, 4 H, CH), 8.46 (m, 2 H, CH)

13C NMR (176 MHz, DMSO-ds) § ppm 41.9 (s, 1 C, CH,), 42.0 (s, 1 C, CH,), 70.5 (s, 1 C, CH),
70.6 (s, 1 C, CH), 119.3 (s, 1 C, CH), 121.1 (s, 1 C, CH), 137.8 (s, 1 C, CH), 149.5 (s, 1 C, CH),
159.4 (s, 1 C, CH)



Synthesis of pDTTgg

DPDS (2673 mg, 12.13 mmol, 1.01 eq.) was placed in a N, flushed Schlenk flask, evacuated and flushed
with N,. DTT (1854 mg, 12.02 mmol, 1 eq.) was added and the flask was evacuated and flushed with
N, again. The solids were stirred and the powder turned from white to yellow. The mixture was cooled
in an ice bath. Anhydrous DMF (2.7 mL) was added and stirred at 0 °C. After one hour the solution
became turbid. After 24 h the suspension was diluted with DMF (0.5 mL) and precipitated into four
30 mL centrifuge tubes with 1:1 chloroform/isohexane mixture and centrifuged for 15 min. The
precipitate was dissolved in DMF and precipitated again. The precipitation was repeated four times to
give a light yellow solid that was dried in vacuo overnight. Yield: 1075.5 mg, 58%; M, xwr=
10730 g mol?, M, gpc= 7300 g mol?

'H NMR (500 MHz, DMSO-ds) 6 ppm 2.78 (m, 138 H, CH,), 2.92 (m, 137 H, CH,), 3.72 (br s, 145 H, CH),
4.91 (brs, 136 H, OH), 7.24 (m, 2 H, CH), 7.82 (m, 4 H, CH), 8.45 (m, 2 H, CH)

13C NMR (176 MHz, DMSO-dg) & ppm 41.9 (s, 1 C, CH,), 42.0 (s, 1 C, CH,), 70.5 (s, 1 C, CH),
70.6 (s, 1 C, CH), 119.3 (s, 1 C, CH), 121.1 (s, 1 C, CH), 137.8 (s, 1 C, CH), 149.5 (s, 1 C, CH),
159.4 (s, 1 C, CH)

Synthesis of p(DTT4-co-pBDTy)

BDT (1034 mg, 8.45 mmol, 1 eq.) was placed in a N, flushed Schlenk flask. DTT (1854 mg, 12.02 mmol,
1 eq.) was added. Anhydrous DMF (4 mL) was added and DPDS (4777 mg, 21.68 mmol, 2.57 eq) was
added as soon as DTT was completely dissolved. Then anhydrous DMF (2 mL) was added. The mixture
was cooled by an ice bath for 5 min. After 20 h the mixture was diluted with DMF (1.5 mL) and
precipitated into four 30 mL centrifuge tubes with 1:1 chloroform/isohexane mixture and centrifuged
for 15 min. The precipitate was dissolved in a DMF-THF mixture and precipitated again. The
precipitation was repeated four times to give a yellow solid that was dried in vacuo overnight. Yield:
687.8 mg, 21%; M, nmr= 3430 g mol™?, M, gpc= 3600 g mol?

1H NMR (500 MHz, DMSO-dg) 6 ppm 1.73 (m, 37 H),

2.76 (m, 57 H), 2.91 (m, 36 H), 3.73 (m, 29 H), 4.91 (m, 28 H), 7.24 (m, 2 H),

7.82 (m, 4 H), 8.45 (m, 2 H)

Synthesis of p(DTT¢-co-pBDT>)

BDT (721 mg, 5.89 mmol, 1 eq.) was placed in a N, flushed Schlenk flask. DTT (2122 mg, 13.76 mmol,
2.33 eq.) was added. Anhydrous DMF (4 mL) was added and DPDS (4436 mg, 20.13 mmol, 3.42 eq) was
added as soon as DTT was completely dissolved. Anhydrous DMF (2 mL) was added. The mixture was
cooled by an ice bath for 5 min. After 17 h the mixture was diluted with DMF (1.5 mL) and precipitated
into four 30 mL centrifuge tubes with 1:1 chloroform/isohexane mixture and centrifuged for 15 min.
The precipitate was dissolved in a DMF-THF mixture and precipitated again. The precipitation was
repeated four times to give a yellow solid that was dried in vacuo overnight. Yield: 990.3 mg, 33%;
M, nvr= 3500 g mol™t, M, gpc= 3900 g mol

1H NMR (500 MHz, DMSO-d¢) 6 ppm 1.74 (m, 27 H), 2.76 (m, 57 H), 2.91 (m, 36 H), 3.74 (m, 32 H),
4.92 (m, 31 H), 7.25 (m, 2 H), 7.83 (m, 4 H), 8.46 (m, 2 H)

Synthesis of p(DTT,,-co-pBDTj3)

BDT (381 mg, 3.12 mmol, 1 eq.) was placed in a N, flushed Schlenk flask. DTT (2673 mg, 17.33 mmol,
5.56 eq.) was added. Anhydrous DMF (4 mL) was added and DPDS (4617 mg, 20.96 mmol, 6.72 eq) was
added as soon as DTT was completely dissolved. Then anhydrous DMF (2 mL) was added. The mixture
was cooled by an ice bath for 5 min. After 4 h the mixture was diluted with DMF (1.5 mL) and
precipitated into four 30 mL centrifuge tubes with 1:1 chloroform/isohexane mixture and centrifuged
for 15 min. The precipitate was dissolved in a DMF-THF mixture and precipitated again. The
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precipitation was repeated four times to give a yellow solid that was dried in vacuo overnight. Yield:
1282.8 mg, 40%; M, nvr= 3930 g mol?, M, gpc= 3800 g mol™

'H NMR (500 MHz, DMSO-ds) 6 ppm 1.74 (m, 13 H), 2.78 (br d, J/=9.4 Hz, 50 H),

2.92 (brd, J=2.1 Hz, 38 H), 3.73 (br s, 44 H), 4.92 (m, 44 H), 7.25 (m, 2 H), 7.83 (m, 4 H), 8.46 (m, 2 H)

'H-NMR Degradation Study

Approximately 20 mg of polymer were dissolved in 600 pl DMSO-dg (precise concentrations of polymer
concentrations in Table S1). 'H-NMR spectrum was recorded. A GSH stock solution was prepared
(Cash stock S€€ Table S1) and 2 equivalents in respect to the polymer were added (volumes see Table S1)
an the tube was shaken to mix. *H-NMR spectrum was recorded immediately after addition at 30 °C
internal temperature.

Table S1: Concentrations and volumes used for 1H-NMR degradation experiment, GSH stock solution was added to polymer
solution to achieve cgsy in solution

pDTT,; Cpolymer [MMoI L] 8.78
CasH,stock [MMol L] 741.87
Cesn [mmol L] 17.15

volume GSH stock added [uL] 14.2

pDTT36 Cpolymer [mmOI L_l] 5.44
CGSH,stock [mmOI I—_l] 670.29
Cgsy [mmol L] 10.70

volume GSH stock added [uL] 9.7

pDTTgy Cpolymer [MMoI L] 3.56
Cas,stock [Mmol L] 533.63
Casn [mmol L] 7.02

volume GSH stock added [uL] 8.0

p(DTT,,-co-BDT;) Cpolymer [MMoI L] 8.04
CasH,stock [Mmol L] 709.34
Casy [mmol L] 15.71

volume GSH stock added [uL] 13.6

p(DTT;6-co-BDT,) Cpolymer [MMoI L] 8.98
Cas,stock [Mmol L] 676.80
Casy [mmol L] 17.49

volume GSH stock added [pL] 15.9

p(DTT;4-co-BDT,) Cpolymer [MMol L] 8.10



Cas,stock [MMol L] 683.30
Cesy [mmol L] 15.82

volume GSH stock added [uL] 14.2



Polymer Analysis
GPC Analysis
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Figure S1: Elution curves of homopolymer pDTT,;, pDTT3s, and pDTTsgin DMAc + 0.5 g L LiBr, BHT internal standard signal
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Figure S2: Elution curves of copolymer *H-NMR of p(DTT,,-co-BDT3), 1H-NMR of p(DTT,5-co-BDT), and *H-NMR of p(DTT 4~
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NMR Analysis
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Figure S4: 1H-NMR of pDTT3s (purified by dialysis)
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Figure S5: 1H-NMR of pDTT3s
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DSC Analysis

DSC analyses of the polymer samples were conducted using Netzsch DSC 204 F1 Phonix at a heating
rate of 10 K/min under nitrogen atmosphere.
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Figure S11: DSC Traces of homopolymers pDTT,;, pDTT3s and pDTTgg
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Figure S12: DSC Traces of copolymers p(DTT4-co-BDTy), p(DTT6-co-BDT;) and p(DTT,,-co-BDT;)

Polymer Degradation
GPC results of pDTT3g
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Figure S13: Degradation of pDTT3s Rl Detector
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NMR results of Homopolymer Degradation
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Figure S22: 13C of degraded pDTT 35
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Figure S24:*H-NMR study of degradation of pDTT,, by 2 eq. GSH, spectra recorded after 5 min, 3 h, 8 hand 16 h
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Figure S25:*H-NMR study of degradation of pDTTgq by 2 eq. GSH. Integral Intensities normalized to maximum value before
addition of GSH (backbone) and after 16 h (degradation product), spectra recorded 5 min after addition, then hourly
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Figure S26: 'H-NMR study of degradation of pDTT49 by 2 eq. GSH, spectra recorded after 5 min, 3 h, 8 hand 15 h
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Figure S27: 'H-NMR study of degradation of pDTT49 by 2 eq. GSH. Integral Intensities normalized to maximum value before

addition of GSH (backbone) and after 15 h (degradation product), spectra recorded 5 min after addition, then hourly
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Copolymer Degradation
GPC Results of p(DTTq4-co-BDTo)
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Figure S28: Degradation of p(DTT4-co-BDTg) RI Detector
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Figure S29: Degradation of p(DTT4-co-BDTg) UV Detector
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Figure S30: Degradation of p(DTT4-co-BDT,) Visco Detector
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GPC Results of p(DTT4-co-BDT5)
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Figure S31:Degradation of p(DTT,s-co-BDT;) Rl Detector
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Figure S33: Degradation of p(DTT;s-co-BDT;) Viscosity Detector
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GPC Results of p(DTT,,-co-BDTs;)
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Figure S36: Degradation of p(DTT,,-co-BDT3) Viscosity Detector
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Figure S37: Degradation of homopolymers pDTT,;, pDTT3s pDTTeg, copolymers p(DTT4-co-BDTs), p(DTT6-co-BDT), p(DTT,,-

co-BDT3) in presence of 2 uM GSH in DMAc +0.5 g L!
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TH-NMR results of Copolymer Degradation
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Figure S38:1H-NMR study of degradation of p(DTT14-co-BDTs) by 2 eq. GSH, spectra recorded after 5 min, 3 h, 8 hand 16 h
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Figure $39: 'H-NMR study of degradation of p(DTT14-co-BDT,) by 2 eq. GSH. Integral Intensities normalized to maximum
value before addition of GSH (backbone) and after 16 h (degradation product), spectra recorded 5 min after addition, then
hourly
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Figure S40:*H-NMR study of degradation of p(DTT;s-co-BDT;,) by 2 eq. GSH, spectra recorded after 5 min, 3 h, 8 hand 16 h
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Figure $41:H-NMR study of degradation of p(DTT5-co-BDT,) by 2 eq. GSH. Integral Intensities normalized to maximum
value before addition of GSH (backbone) and after 16 h (degradation product), spectra recorded 5 min after addition, then
hourly
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Figure S42: 'H-NMR study of degradation of p(DTT,,-co-BDT3) by 2 eq. GSH, spectra recorded after 5 min, 3 h, 8 hand 16 h
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Figure S43:*H-NMR study of degradation of p(DTT,,-co-BDT3) by 2 eq. GSH. Integral Intensities normalized to maximum

value before addition of GSH (backbone) and after 16 h (degradation product), spectra recorded 5 min after addition, then

hourly
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Particle Degradation
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Figure S44: DLS size and PDI of pDTT ¢ particles during incubation with different GSH (mean + SD; n = 3). Significant
differences in relative count rate between physiological and pathological conditions were labelled (***p < 0.001).
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Figure S45: Fluorescence intensity of pDTTss-Nile Red particles without and with 10 mM GSH
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Figure S46: Normalized fluorescence intensity of pDTTss Nile Red (NR) particles without and with 10 mM GSH at A,qx=639 nm
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Figure S47: Normalized count rate, z-average diameter and polydispersity index of pDTT3s Nile Red (NR) particles without
and with 10 mM GSH
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Figure S48: Undiluted pDTT;4 Nile Red (NR) particles stirred overnight at r.t. without and with
10 mM GSH
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Figure S49: SEM image of pDTT3s particles (left), grayscale extraction of particles (centre), automated particle counting by
Imagel (right)
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Figure S50: Size distribution of automated particle count by Imagel (Figure S49)

Table S2: Results of automated particle count by Imagej
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Area
[um?]

0,017
0,004
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0,005
0,005
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0,002
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0,004

0,01
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Feret
diameter
[um]
0,191
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0,51
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0,094
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0,1
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0,131
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0,099
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%Area
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FeretX
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120
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FeretY
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18
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37
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FeretAngle MinFeret

55,158
120,823
102,612

97,037
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123,871
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141,407
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120,823
131,829
120,823

20,427
104,344
110,985
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0,091
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0,087
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0,094
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0,054
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0,004
0,002
0,011
0,002
0,006
0,007
0,002
0,002
0,012
0,061
0,015
0,002
0,001
0,163
0,003
0,031
0,001

0,02
0,003
0,007
0,025
0,001
0,019
0,025
0,002
0,057
0,002
0,009
0,003
0,011
0,001
0,014
0,017
0,002
0,015

0,185
0,298
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0,244
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0,794
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0,515
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0,072
0,122
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0,141
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0,072
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0,095
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0,177
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0,292
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0,185
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0,183
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100
100
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100
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100
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44
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127
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431
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138
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171
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184
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196
203
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102,612
102,612
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120,823
140,037
111,692
176,24
48,171
131,829
118,845
48,171
112,974
109,697
111,692
79,852
166,535
25,587
154,413
26,408
116,722
165,542
134,428
18,192
114,109
134,552
70,303
48,171
123,871
74,763
150,81
98,484
61,764
150,81
109,697
145,072
97,84
172,049
106,612

0,177
0,076
0,042
0,031
0,072
0,207
0,297
0,067
0,291
0,035
0,054
0,105
0,125
0,082
0,055

0,14
0,228
0,064
0,094
0,103
0,122
0,308
0,046
0,112
0,109
0,066
0,157
0,052
0,105
0,145
0,132
0,419
0,175
0,103
0,142
0,062
0,062
0,036
0,301
0,122
0,062
0,047
0,035
0,031
0,078
0,203
0,091
0,088
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126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
Average=

0,004
0,005
0,012
0,004
0,021
0,002
0,001
0,017
0,019
0,002
0,013
0,031
0,005
0,035
0,003
0,001
0,016
0,069
0,008
0,002
0,009
0,008
0,049
0,002
0,002
0,001
0,008
0,001
0,001
0,002
0,019
0,005
0,003
0,015

0,289
0,326
0,423
0,279
0,566
0,232
0,156
0,595

0,57
0,209
0,501
0,884
0,332
0,834
0,185
0,164
0,623
1,061
0,422
0,277
0,363
0,579
0,909
0,185
0,219
0,164
0,546
0,164
0,164
0,256
0,515
0,323
0,228
0,462

0,131
0,131
0,164
0,109
0,195
0,107
0,072
0,215
0,212
0,105
0,175
0,3
0,121
0,295
0,084
0,077
0,222
0,38
0,188
0,115
0,151
0,219
0,324
0,072
0,082
0,077
0,207
0,077
0,077
0,126
0,191
0,137
0,086
0,172

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

679
488
326
432
474
212
315
645
110
678
177
451
281
535
105
327
561
740
635
679
254
234
504
327

75
499
503
194
295
267
468
333
356

404
406
420
419
421
436
433
444
451
456
462
466
474
495
484
497
494
502
503
503
507
521
517
526
539
539
539
540
547
544
561
568
568

100 359,59 273,68

126,717
110,985
48,171
106,612
99,243
54,397
150,81
29,19
81,516
138,208
116,438
159,573
154,413
71,447
123,871
65,891
134,84
161,219
146,162
114,109
136,238
73,388
103,961
102,612
39,963
65,891
112,137
114,109
65,891
172,049
124,842
62,913
155,919
105,012

0,064
0,078
0,125
0,078
0,171
0,049
0,035

0,15
0,162
0,035
0,143
0,192

0,07
0,219
0,047
0,031
0,145
0,274

0,09
0,059
0,097
0,102
0,256
0,047
0,061
0,031
0,107
0,031
0,031
0,017
0,137
0,062

0,07
0,110
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