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434-437
polymeric material 45, 181, 320,

322-324, 336, 390, 397, 415

171, 418,

polymer liquid crystal (PLC) 345
polymer nanoparticle 22, 462
proton transfer 462
size and distribution 462
polymer-nanotube composite 17
polymer network 15, 170, 199, 200,
202, 206, 207, 303, 322, 395, 398,
433
polymer vesicle 417, 423, 429
polyolefin 319, 324
commodity plastic material
demand 324
photo-patternable polymer
polypyrrole (PPy) 172
polytetrafluoroethylene (PTFE) 308
polyvinyl alcohol (PVA) 290, 301, 347
porous crosslinked polymer 436
porous PE 302, 303, 332
pro-monomer 73
protein 76, 418, 433
proton transfer 449
acid catalyzed hydrolysis
mPAH 451
photo-induced proton
transfer 455-459
polymer nanoparticle

332

459-461

462-465

r
reactive oxygen species (ROS) 431,
435
reduced GO (RGO) 293
reduced graphene oxide 19-20, 29
reflection based refractive index
change 350
reflection intensity control 349-350
reflection wavelength control 348-349
reverse reaction 450, 452—-455, 458,
459
reversible cis-trans
photoisomerization 157
reversible metal-ligand
coordination 296-297
reversible optofluidic mixer 184
reversible photoacid 449, 450
reversible phototuning 94, 95
reversible stirrer 182

RGB reflection color 97, 100



RGO-CNT film 293

right circularly polarized (RCP)
372

rigid-rod polymer 404

roboticarm 215, 296, 327

371,

S

scanning electron microscopy
(SEM) 59,71, 139,187, 294,
332, 348, 399

self-assembled
supramolecule 137-139

self-complementary diarylethene 56

semiconducting polymer
nanoparticle 22

semi-crystalline commodity plastic
material 323

semicrystalline polymer
(SCP) 290-291

shape memory effect (SME)
297, 305, 308

shape memory polymer (SMP) 288

single layer actuator 330-332

single-walled carbon nanotube
(SWCNT) 10-11,17-18, 28,
292

small-angle X-ray scattering
(SAXS) 83,251,294

small-scale robot 212-215, 219

smectic A (SmA) 231-233,243

smectic C (SmC) 231-233, 250

smectic phase transition 242-244

smectics (Sm) 231

soft lithography 1,4

soft microrobot 328

soft photoactuator 169, 179, 181,
186-192, 285

soft robot 197, 198, 219

solution casting method 11, 308

solvent casting technique 19

spatial light modulator (SLM) 362

spin angular momentum (SAM) 372,
375, 376

spirobenzopyran chromophore 174

spirocyclic (Sp) form 174

spirooxazine 104, 106

fatigue resistance of 104

12, 288,
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spiropyran (SPH) 92,174, 175, 177,
191, 258-261, 275, 296, 320, 337,
415, 422, 423, 425, 437, 452
spiropyran derivative 174, 177, 260
spiropyran form (SPF) 258, 260
spiropyran 92, 174, 258-261, 275,
415, 437
splayed molecular alignment 209
star branched polymer 426
stimuli-responsive material
stimuli responsive polymer
chromophore 320
polyolefin 319
stimuli-responsive soft material
168
sun light 18, 322
supramolecular BC 427-429
supramolecular chemistry 48, 227, 427
supramolecular chirality 59, 125, 126,
131, 134, 138
supramolecular polymerization 67-70
analyses of 45
combined energy 67
diarylethene monomer 61
nucleation and/or elongation
steps 66
photoregulated 66
photoresponsive 58
photoreversible 64
phototriggered 66
supramolecular system 4, 48, 61, 125,
127,128, 131, 139, 158, 296, 297
surface plasmon resonance
(SPRs) 108, 269, 287
surface relief grating (SRG)
405
surface-stabilized FLC (SSFLC) 273
synthetic polymer 16, 76, 319

285, 296

167,

334, 396,

t

tensile deformation sensor 334
thermal energy 1,5, 18, 286, 287, 301
thermal heating equation 6

thermal isomerization 52, 55, 104
thermally-actuated valve 171
thermoplastic polyurethane 18
thermoresponsive hydrogel 171
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thermotropic liquid crystal 4, 6, 227,
228, 255, 269

thiol-click chemistry 7

thiophene ring 70

trans-cis isomerization 98, 141, 179,
191, 202, 203, 241, 257, 258, 274,
323, 344, 398, 452

trans-cis photoisomerization 97, 131,
141, 262, 343, 394

transmission electron microscope
(TEM) 52,63,72,77,80, 153,
294, 463

triggerable encapsulant 413

tristable chiral switch  98-99

tubular microactuator
(TMA) 185,186

tunable microlens array 190

tunable microlense 186-188

tunable photonic crystal 342-344

twist grain boundary (TGB) 233,
247, 248

twist nematic (TN) domain 366

two-dimensional (2D) material 173

two-photon absorption 421, 422, 434

two-step reaction 200

u

ultra-high molecular weight PE
(UHMW-PE) 324

uniaxial contraction/expansion 13,
200, 207-208

unimolecular micelle 425, 436, 437

unpolarized light 139, 140, 161, 404

upconversion nanoparticle
(UCNP) 97,98, 100, 147,
303, 304

ureidopyrimidinone (Upy) 54

UV illumination 182, 183, 245, 248,
420

UV-light irradiation 48, 50, 52, 5455,
59, 61, 66, 69, 71, 72, 80, 83, 144,
145, 258, 297, 302, 303, 427, 431,
432, 437

v

Van-der-Waals force 213
vector beam (VB) 361, 363
visible-near infrared (NIR) 205

w

water-in-oil (W/O) emulsion 182

wavelength-division multiplexing
(WDM) 376

Weigert effect 134, 345

whispering-gallery-mode (WGM)
resonator 113

windmill device 215

y

Young’s modulus 289, 295, 323, 325,
332, 337
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zinc porphyrin 73



