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Table S1. Relative amount of peptide secondary structure, 3-sheet and a-helix, as a function
of PBLA repeat length and content and percentage of hydrophilic phase. Calculated from the
IR spectroscopy data shown in Figure 2 and S1.

a-helix (%) B-sheet (%)
PBLA0O_30 0 0
PBLAO5_30 0 100
PBLA20_30 48 52
PBLA00_50 0 0
PBLAO5_50 0 100
PBLA20_50 50 50
PBLAOO_70 0 0
PBLAO5_70 0 100
PBLA20_70 31 69
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Figure S1. Full ATR-FTIR spectra of PHEA-I-PDMS and PHEA-I-(PBLAx-b-PDMS-b-
PBLA,) APCNs. A) APCNs with 30 wt% PHEA and different amounts of PBLA. B) APCNs
with 50 wt% PHEA and different amounts of PBLA. C) APCNs with 70 wt% PHEA and

different amounts of PBLA.
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Figure S2. Optical microscope image of APCNSs, on a scratched surface, showing the

transparency of the samples. A) PBLAOO 50, B) PBLAO05 50 and C) PBLA20_50. All
images are in greyscale. Scale bars are 1 mm.
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Figure S3. DMA temperature sweep of PBLAOO_70, PBLAO5_70 and PBLA20_70 samples.
A) Storage modulus, B) Loss modulus, and C) Loss factor tan 3.
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Figure S4. Stress strain curves of the PBLAOO samples with different PHEA content
measured at a strain rate of 1 mm min™. A) PBLA00_00; B) PBLA00_30; C) PBLA00_50:

D) PBLA0OO_70.
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Figure S5. Stress-strain curves for PBLAO5 and PBLA20 samples with different PHEA
content measured at a strain rate of 1 mm min™. A) PBLA05_30; B) PBLA05_50; C)
PBLAO5_70; D) PBLA20_30; E) PBLA20_50; F) PBLA20_70.
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Table S2. Summary of maximum stress, strain at break, Young’s modulus and toughness for
the APCNs measured through stress-strain curves at 1 mm min™. (Mean values of n=2 — 5
samples, error = SD)

APCN Stress (MPa) Strain (%) Young's Modulus (MPa) Toughness (MJ m?®)
PBLAOO_00 05%0.2 48 + 17 1.01+£0.09 0.13+0.09
PBLAOO_30 06x01 316 225%0.15 0.10+0.04
PBLAOO_50 0.7x£0.2 53+ 17 2.02+0.13 02zx0.1
PBLAOO_70 08x0.1 107 £ 20 156+0.19 0.8+0.2
PBLAO5_30 6.7+21 73+ 42 43+ 26 34+19
PBLAO5_50 39+09 206 = 25 6.2+22 49+13
PBLAO5_70 24+08 341+ 64 13+04 43+18
PBLA20_30 22+3 14+2 217 £ 25 22+0.7
PBLA20_50 35+0.7 198 + 32 74+19 45+1.2
PBLA20_70 29%11 296 + 69 14+03 44+23
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Figure S6. Stress-strain curves for PBLAOO, PBLAOQ5 and PBLA20 samples measured at

strain rates of 10, 100, and 500 mm min™. A) PBLA00_00, 10 mm min*; B) PBLA00_50, 10
mm min™; C) PBLA05_50, 10 mm min™; D) PBLA20_50, 10 mm min™; E) PBLA0O_00, 100
mm min™; F) PBLA00_50, 100 mm min™*; G) PBLA05_50, 100 mm min™; H) PBLA20_50,
100 mm min*; 1) PBLA0O_00 500 mm min™; J) PBLA0O_50, 500 mm min™; K)
PBLAO5_50, 500 mm min™; L) PBLA20_50 500 mm min™.
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Figure S7. Summary of maximum stress and strain measured for PBLA0O_00, PBLA0O_50,
PBLAO5_50, and PBLA20_50 at strain rates of 1, 10, 100 and 500 mm min™. (Mean values
of n=2 — 5 samples), error = SD.

Table S3. Summary of maximum stress, maximum strain, Young’s modulus and toughness

for PBLAOO_00, PBLAOO_50, PBLAO5_50, and PBLA20_50 measured through stress-strain
curves at 1, 10, 100, 500 mm min'*. (Mean values of n= 2 — 5 samples), error = SD)

APCN (Sr;rr?]ir%irgjtle) Stress (MPa) Strain (%) Youngg"\;:;/; t;dulus 'I'(c,)\:ih;ess)s
PBLAOO_00 1 04+01 42+ 16 0.98+0.10 0.09 + 0.06
PBLA00_00 10 0.35+0.04 32+ 10 19+15 0.05+0.01
PBLAOQO_00 100 05x02 41+ 12 25%22 0.09+0.09
PBLA00_00 500 0.48+0.04 32+4 18+15 0.08 +0.01
PBLA00_50 1 0.7+0.2 44+ 13 21+02 02+0.1
PBLAOQO_50 10 08+0.2 61+ 22 21+02 03+0.2
PBLAOQO_50 100 14+0.1 128+ 6 25104 11+0.2
PBLAOQO_50 500 14+01 78+ 15 39%£16 0.7x0.2
PBLAO5_50 1 34+0.7 192 +7 58%23 41+09
PBLAO5_50 10 65x1.4 227 + 22 13.4+59 9+2
PBLAO5_50 100 9.7+16 252 + 36 29.6+13.5 15+3
PBLAO5_50 500 9.7+£13 196 + 57 22.3%£6.3 13+4
PBLA20_50 1 3.1+£05 170 £ 34 6.4+22 34+09
PBLA20_50 10 6.8+1.6 244+ 80 13.4+4.9 10.2+4.7
PBLA20_50 100 73+£15 237 £ 32 17.6+4.8 11.1+£24
PBLA20_50 500 75+16 167 £ 89 29.1+131 9.8+5.5
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Figure S8. Stress-strain curves for PBLA0O_70, PBLAO5_70 and PBLA20_70 samples
measured at strain rates of 1,10, 100, and 500 mm min™. A) PBLA00_70, 1 mm min™; B)
PBLAO0O_70, 10 mm min™; C) PBLA0O_70, 100 mm min™; D) PBLA00_70, 500 mm min’;
E) PBLAO05_70, 1 mm min; F) PBLA05_70, 10 mm min™; G) PBLA05_70, 100 mm min;
H) PBLAO5_70, 500 mm min™; 1) PBLA20_70, 1 mm min'*; J) PBLA20_70, 10 mm min;
K) PBLA20_70, 100 mm min™; L) PBLA20_70, 500 mm min™,
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Figure S9. Summary of mechanical properties of PBLA0O_70, PBLA05_70, and PBLA20_70
at strain rates of 1, 10, 100 and 500 mm min™. A) Maximum stress and strain; B) Young’s
modulus and toughness. (Mean values of n=5 samples, error = SD)
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Table S4. Summary of maximum stress, maximum strain, Young’s modulus and toughness
for PBLAOO_70, PBLAO5_70, and PBLA20_70 measured through stress-strain curves at 1,
10, 100, 500 mm min™,

APCN (Srm'”mlrﬁtf) Stress (MPa) Strain (%) Mocmﬂ?%;jlpa) T(T\:ihmnf;s
PBLAOO_70 1 0.83+ 0.09 106 + 17 16402 0.6+0.1
PBLA00_70 10 07402 66+ 27 19401 03+02
PBLA00_70 100 07+01 104 + 35 18403 06+03
PBLAO0_70 500 11402 103 + 55 a 07405
PBLAO5_70 1 24+08 341 + 64 13404 43+18
PBLAO5_70 10 34404 346 + 27 22407 59408
PBLAO5_70 100 4+1 308 + 141 43+13 72+44
PBLAO5_70 500 9.0+ 0.4 278 + 149 22,6+ 236 153459
PBLA20_70 1 20+11 296 + 69 14403 44+23
PBLA20_70 10 50+2.3 304 + 116 749 87458
PBLA20_70 100 74+24 374 + 66 61+23 148+ 6.8
PBLA20_70 500 91+16 327475 123472 17.8+4.7

aYoung’s modulus for sample PBLAOO_70 not measured due to noice on the measurement of this sample at 500 mm min™
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Figure S10. Hysteresis (%) for cyclic test up to 40% strain for PBLAOO_50, PBLAO5_50, and
PBLA20_50 samples. (Mean values of n= 4 samples, error = SD)
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Table S5. Hysteresis for cyclic tests up to 40% strain for PBLAOO_50, PBLA05_50, and
PBLA20_50 samples. (Mean values of n= 4 samples, error = SD)

PBLAOO_50 PBLAO5_50 PBLA20_50
Cycle Strain  Hysteresis Max. Stress Hysteresis Max. Stress Hysteresis Max. Stress
(%) (%) (Mpa) (%) (Mpa) (%) (Mpa)
1 40 51+04 0.699 + 0.003 61.00 +1.5 1701 82+5 35%£03
2 40 39+0.2 0.696 + 0.002 58.4+25 1.7+£01 74+1 34+02
3 40 38+£01 0.694 + 0.002 58.5+2.2 1701 731 3501
4 40 37101 0.695 + 0.004 58.0+ 2.3 17+01 73+1 34101
5 40 3.6+0.2 0.694 + 0.002 585%21 1701 72%1 34+0.1
6 40 38+0.1 0.693 + 0.001 58.9+2.3 17+01 72+2 33101
7 40 37+01 0.695 + 0.003 59+2 17+01 73+2 34+0.1
8 40 36101 0.692 + 0.001 58+ 2 17+01 71+2 34+01
9 40 36101 0.696 + 0.002 59+2 17+01 72+2 34+01
10 40 37101 0.693 + 0.001 59+2 17+01 70+4 34+0.1
11 40 36x0.1 0.692 + 0.001 59+2 1701 71+£3 34+0.1
12 40 36%£01 0.692 + 0.002 59+2 1701 72 £3 34x02
13 40 3701 0.691 + 0.001 59+2 1701 71+ 3 35%£0.1
14 40 36%0.1 0.692 + 0.002 59.6 2.1 1701 71+4 34x02
15 40 36+0.1 0.692 + 0.001 59.7+2.2 1.7+£01 71+£3 34+0.1
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Figure S11. Hysteresis for the elastic cyclic tests for PBLA00_50, PBLA0O5_50, and
PBLA20 50 samples. (Mean values of n=4 samples, error = SD)
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Table S6. Hysteresis for elastic cyclic tests for PBLA0O_50, PBLA05_50, and PBLA20_50
samples. (Mean values of n=4 samples, error = SD)

PBLAOO_50 PBLAO5_50 PBLA20_50
Cycle Strain Hysteresis Max. Stress Hysteresis Max. Stress Hysteresis Max. Stress

(%) (%) (Mpa) (%) (Mpa) (%) (Mpa)
1 5 12+£12 0.12+0.01 69+5 08x0.5 71+£3 5+1
2 10 3.0£0.7 0.22+0.01 66+ 8 1.2+£0.6 70.7+3.3 21+1.2
3 15 3.8+£0.8 0.31+0.02 64+8 15+£0.6 7414 24+13
4 20 42+0.6 0.39+0.03 63+9 17+07 72.6+4.3 26+14
5 25 42+0.5 0.46 £ 0.03 63+ 10 19+£0.7 72.3+5.4 27+£13
6 30 46+0.2 0.53+0.04 62+ 11 21+07 72.4+5.9 29+13
7 35 47104 0.60 + 0.04 61+11 23108 72.1+5.8 3+1.3
8 40 49+04 0.66 + 0.05 59+ 11 24+08 72.0+5.6 31+13
9 50 58+04 0.76 £ 0.05 59 + 10 27108 73.3+6.4 33+13
10 60 6.1+0.4 0.85+0.05 56 + 10 29+09 72.2+6.1 34+12
11 70 65+£04 09x01 55.4+8.9 3x1 71.9+6.4 3612
12 80 6.8+£04 1.01£0.06 54.1+8.3 3411 71.5+6.7 3712
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Figure S12. Hysteresis for the plastic cyclic tests for PBLA00_50, PBLAO5_50, and
PBLA20 50 samples. (Mean values of n=4 samples, error = SD)
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Table S7. Hysteresis and maximum stress for plastic cyclic tests for PBLA0O_50,
PBLAO5_ 50, and PBLA20_50 samples. (Mean values of n=4 samples, error = SD)

PBLAOO_50 PBLAO5_50 PBLA20_50
Cycle Strain  Hysteresis Max. Stress Hysteresis Max. Stress Hysteresis Max. Stress
(%) (%) (Mpa) (%) (Mpa) (%) (Mpa)
1 80 11.1+13 1.00+0.09 565 26%02 75.48 + 9.64 3.63+£0.59
2 120 -a 534 33%£03 71.90 +8.19 4.26 + 0.62
3 160 54+ 2 41+01 65.32 + - 441+ -
4 200 53+2 48+0.3
5 240 -
6 280 -
7 320 -
8 360 -

@Data not available, all samples were measured until the sample breaks
b SD error not available as only one sample was measured for this cycle.
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Figure S13. Hysteresis for cyclic test up to 40% strain for PBLAQCO_70, PBLA05_70, and
PBLA20_70 samples. (Mean values of n= 4 samples, error = SD)
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Table S8. Hysteresis and maximum stress for 40 % strain cyclic tests for PBLAQOO_70,
PBLAO5_70, and PBLA20_70 samples. (Mean values of n=4 samples, error = SD)

PBLAO00_70 PBLAO5_70 PBLA20_70
: . Max. Stress . Max. Stress : Max.
Strain Hysteresis Hysteresis Hysteresis
Cycle o (Mpa) (Mpa) Stress
% % % %
(%) (%) (%) (%) (Mpa)
20.92 +
1 40 578+ 1.64 0.54+0.01 3.48 0.45+0.00 49.09 + 5.66 0.95+0.02
18.04 £
2 40 470%0.71 0.54 £ 0.02 134 0.44+0.01 43.89 £ 1.95 0.94+0.04
17.70 £
3 40 4.67 = 0.60 0.54 £0.02 128 0.44+0.01 43.06 £ 0.44 0.93+0.05
1779+
4 40 4.60 £ 0.47 0.54 £ 0.02 204 0.44+0.01 43.56 £ 0.68 0.93+0.06
17.95+
5 40 459+ 0.46 0.54 £0.02 167 0.44+0.01 42.95+0.90 0.92+0.05
18.10
6 40 456 +0.47 0.54 £0.02 167 0.44+0.01 43.17 £0.99 0.92 +0.06
17.37+
7 40 4.46+0.34 0.54 £0.02 0.74 0.44 £ 0.02 42.44 £ 044 0.91+0.06
17.77 £
8 40 452+0.42 0.54 £ 0.02 200 0.44 +0.02 42.84 £ 0.95 0.92+0.06
17.30
9 40 458 +0.40 0.54 £0.02 0.89 0.44 +0.02 42.67 £0.90 0.91+0.06
17.36 £
10 40 455+ 0.32 0.54 £ 0.02 066 0.43+0.02 43.09 £ 1.27 0.91+0.07
17.92
11 40 448 +0.31 0.54 £0.02 150 0.43+0.02 4261+ 115 0.91+0.07
1791+
12 40 458 +0.26 0.54 £ 0.02 160 0.43+0.02 42.87+1.24 0.91+0.07
18.00 £
13 40 451+0.29 0.54 £ 0.02 1.69 0.43+0.02 42.65+ 151 0.91+0.07
17.14
14 40 453+0.27 0.54 £0.02 0.42 0.43+0.02 42.57 £ 1.65 0.91+0.08
17.52 £
15 40 455+0.35 0.54 £0.02 189 0.43£0.02 42.58 £ 1.40 0.91+0.08
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Figure S14. Hysteresis for the elastic cyclic tests for PBLA00_70, PBLAQO5_70, and

PBLA20_70 samples. (Mean values of n=4 samples, error = SD)
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Table S9. Hysteresis for elastic strain cyclic test for PBLAQ0O_70, PBLAO5_70, and
PBLA20_70 samples. (Mean values of n= 4 samples, error = SD).

PBLAOO_70 PBLAO5_70 PBLA20_70
Cvele Strain Hysteresis Max. Stress Hysteresis Max. Stress Hysteresis Max. Stress
y (%) (%) (Mpa) (%) (Mpa) (%) (Mpa)

12,18+ 74.87 =

1 5 3.92 0.08£0.01 60.69 + 4.80 0.13+£0.02 6.83 0.22 £0.02
11.39+ 69.12 +

2 10 314 0.15+0.02 54.86 + 5.18 0.20+0.03 956 0.33+0.03
11.02 + 66.05 +

3 15 359 0.22£0.03 49.78 £5.38 0.26 £0.04 818 0.42 £0.05
64.33 =

4 20 8.92+1.26 0.27£0.04 42.55 £5.05 0.32+£0.05 8.06 0.48 £ 0.06
60.97 +

5 25 9.14+2.19 0.32+0.04 40.61£4.71 0.37+0.05 8.56 0.56 + 0.07
61.78 +

6 30 9.04+1.98 0.37+£0.05 43.78 £ 5.44 0.42+0.06 10.38 0.63+0.09
57.18 =

7 35 8.93+2.08 0.41+0.06 37.23+4.98 0.48 + 0.07 8.44 0.70+0.10
58.03 +

8 40 9.19+2.14 0.46 £ 0.06 39.92 +5.31 0.52+£0.07 976 0.77+£0.12
56.12 +

9 50 9.82 £ 2.50 0.53+£0.07 34.95+5.16 0.62 £ 0.09 8.37 0.91+£0.15
10.19+ 54.36 +

10 60 546 0.59 + 0.07 34.80 + 8.06 0.71+0.10 795 1.04+0.18
10.65+ 52.62 =

11 70 250 0.64 +0.08 33.13+£7.28 0.79£0.11 6.55 1.17+£0.19
10.97 + 5231+

12 80 511 0.69 £0.08 33.72 £ 457 0.85+0.11 577 1.27+0.21
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Figure S15. Hysteresis for the plastic cyclic tests for PBLA00_70, PBLAO5_70, and
PBLA20_70 samples. (Mean values of n=4 samples, error = SD)

Table S10. Hysteresis for plastic strain cyclic tests for PBLA00_70, PBLAO5 70, and
PBLA20_70 samples. (Mean values of n= 4 samples, error = SD).

PBLAOO_70 PBLAQ5_70 PBLA20_70
Cycle Strain  Hysteresis Max. Stress Hysteresis Max. Stress Hysteresis Max. Stress
(%) (%) (Mpa) (%) (Mpa) (%) (Mpa)
1 80 9.07+0.33 0.79+0.03 33.58 +2.52 0.83+0.32 53.20 £5.32 2.60+0.66
2 120 1%.631 0.96+£0.04 29.43 £5.92 1.12+0.38 51.13 £6.33 3.52+0.67
3 160 14.83 £+ NA 1.07+-P 30.19 £+ 7.20 1.37+0.36 51.97 £ 6.22 4.31+0.63
4 200 15.11 £+ NA 122 +- 30.26 + 6.60 1.66+0.31 51.54 £5.47 5.08 £0.63
5 240 -a - 30.89 £ 6.41 2.01+£0.17 49.62 £ 6.68 5.69+0.76
6 280 - - 32.17 +5.80 2.40+0.01 48.11 £ 5.07 6.58 + 1.07
7 320 - - 32.93 £3.33 2.84+£0.10 47.08 £5.00 7.71+£1.25
8 360 - - - 46.20 £ 5.59 8.92+1.39

@Data not available, all samples were measured until the sample breaks
b SD error not available as only one sample was measured for this cycle.
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Figure S16. Stress strain curves for self-recovery test for the different cycles. In the legend

SRXX refers to each cycle. Results for each tested sample, A) Sample 1, B) Sample 2, C)
Sample 3.
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Figure S17. Zoomed-in *H-NMR spectra of PBLAx-b-PDMS-b-PBLAtriblock copolymers
before functionalization with methacrylate endgroups measured in CDCl3. These NMR
spectra were used to calculate the number average molecular weight of the PBLA blocks,
taking into consideration the known PDMS block size. The peak at 6 4.8-5.3 ppm was
integrated. The peak at 5 0 ppm (PDMS methyl groups, m, 254 H) was used as the reference
peak. 24H and 96H were obtained for PBLAOS5 and for PBLA20, respectively. The actual
repeat length is 6 and 24 for PBLAO5 and PBLA20 triblock copolymers, respectively
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Figure S18. GPC elugrams of PBLAy-b-PDMS-b-PBLAtriblock copolymers before
functionalization with methacrylate endgroups. The measurements were performed in
DMAC/LiBr (0.5 wt%) as eluent and PMMA as standard. A molecular weight of 11.7 and 3.7
kg mol™ was obtained for the PBLAO5 and PBLA20 triblock copolymers, respectively.
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Figure S19. Zoomed-in *H-NMR spectra of PBLAx-b-PDMS-b-PBLA triblock copolymers
functionalized with methacrylate endgroups, measured in (CD3)2SO.
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