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Scheme S1 Synthetic routes of SS-NCO, LPx, HPSi and HE-NCO.

Fig. S1 FTIR spectrum of SS-NCO.
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Fig. S2 TGA curves of LPx-SS-HP and LPx-SS under N2 atmosphere.

Fig. S3 Digital images during the scratch healing process on the same location of LP2-
SS-HP film left in air for 24 h before starting self-healing (a: the 1st healing process; b: 
the 2nd healing; c: the 3rd healing process).
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Fig. S4 Tensile stress–strain curves of LP2-IP-HP, LP2-HE-HP and LP2-SS-HP films.

Fig. S5 Digital images during the healing process of LP2-IP-HP film.

Fig. S6 Digital images during the healing process of LP2-HE-HP film.
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Table S1 Typical self-healing properties of polydimethylsiloxane polymers

Sample name
Self-healing
component

Tg

(oC)
Tdi

(oC)
Self-healing condition

Self-healing
Efficiency (%)

Photob σb
 c

(MPa)
εb

(%)
Ref

P1 --a -- 1 h -- Yes -- --
P2 Hydrogen bonds -- -- 2 h -- Yes -- -- S1

SESi-3 Hydrogen bonds -112.7 -- 25 oC/24 h 90 Yes 0.45 400 S2
SESi1 Hydrogen bonds -118.3 -- 100 oC/16 h 100 No 2.75 225 S3

Co-TIA-PDMS Coordination bonds <-100 <350 140 oC/24 h 52.2 Yes 1.12 560 S4
Fe-TIA-PDMS Coordination bonds <-90 -- 60 oC/20 h 94.3 Yes 0.35 2500 S5

PDMS-Boroxine Boroxine 65 -- 70 oC/12 h 100 Yes 9.46 10 S6
Fe-Hpdca-PDMS Coordination bonds <-90 -- r.t./48 h 90 Yes 0.225 1880 S7

PDMS-PtL Pt···Pt and π–π interaction <-50 -- r.t./12 h 100 Yes 0.3 1390 S8
Zn(OTf)2-PDMS Coordination bonds <-50 -- r.t./48 h 76 Yes 0.6 310 S9

HSE-0.65 Hydrogen bonds -120 -- 80 oC/24 h >90 Yes 0.15 550 S10
PDMS-DA-PU -- -- 99 Yes 1.04 108

PDMS/PCL-DA-PU-10% Diels–Alder reaction -- --
140 oC/0.5 h
80 oC/24 h 90 Yes 3.25 244 S11

PM2FS -- -- 85 Yes 0.13 35.5
PM3FS Diels–Alder reaction -- --

140 oC/0.5 h
80 oC/24 h 95 Yes 0.61 50.9 S12

Py-PDMS-Co-0.5 Coordination bonds -114 233 r.t./24 h 91 Yes 0.13 560 S13 
Eu(OTf)3-PDMS -19.1 -- ~100 No 0.2 300
Tb(OTf)3-PDMS Coordination bonds -18.1 -- r.t./24 h ~100 No 0.25 290 S14

PDMS-network Vinylogous urethane -118 -- 75 oC/3 h -- Yes 0.08 67 S15
SR-SH Disulfide -- -- light radiation/48 h 84 Yes 1.03 178 S16

PDMS-TFB Imine -117 -- 25 oC/1 h 98.3 Yes 0.035 135 S17
C1 Boronic ester bonds -- -- r.t./24 h 85 Yes 1.28 1000 S18

DAE@AS Imine -- -- UV-light/2 h 91 Yes 0.35 55 S19
PAPMS-25-OA-2.5 Ionic bonds -- 200 methanol and chloroform mixture 81.5 Yes 4.43 1150 S20

A4B2
Acylhydrazone;
Hydrogen bonds -120 -- 120 oC/1 h 99 Yes 1.75 150 S21

PY-PSBTh Lewis acid- base adduct -- -- 70 oC/1 h -- Yes -- -- S22
PDMS-MeNNN-Zn -69.6 -- r.t./1 h 99.3 Yes 0.066 456

PDMS-NNN-Zn Coordination bonds -68.7 -- r.t./24 h 100.3 Yes 0.091 230 S23

PDMS-PUa Hydrogen bonds -- -- r.t./48 h 90 Yes 0.81 551 S24
Si-A_IN30 Ionic bonds -- -- 120 oC/12 h 77 Yes 3.08 387 S25
PDMS-1 Disulfide -- -- r.t./4 h 95 Yes 0.15 700 S26

LP2-SS-HP Disulfide 96 282 100 oC/0.5 h 96.5 Yes 8.6 224.2 This work
a: data not given in the reference.      b: “Yes” means that optical microscopic photos representing the self-healing of the sample were provided in the reference. “No” means 
that optical microscopic photos representing the self-healing of the sample were not provided in the reference.     c: the value of the original sample without scratch. 
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Table S2 Tensile properties for LP2-IP-HP and LP2-HE-HP films

Film σb (MPa) εb (%) E (MPa) Toughness (MJ m-3)

LP2-IP-HP 8.8±0.5 191.4±4.1 196.6±12.7 14.4±0.2

LP2-HE-HP 8.5±0.4 213.8±3.1 181.2±13.5 15.4±0.3
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