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carboxymethyl-hexanoyl chitosan
(CHC) 464
cationic conjugated polymer (CCP)
145
cationic nanogels 448, 466,478
cationic polyelectrolytes 379
cationic polymer 393-394
caveolae 321,474-475
CCP, see cationic conjugated
polymer

cellulose derivatives, explored
304-306
CHC, see carboxymethyl-hexanoyl
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169-170,177,181-182, 205
dendritic derivatives 178-180
dendritic systems 187, 195-198
dextran 11,16-17, 298,464,470
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291, 293-294, 327-328,
330-331, 333-335, 371, 379,
393-394, 465
development of 328-329
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DNA origami structures 329-330
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192, 196, 300, 305, 307,310
DOX, see doxorubicin
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472-473,476-478
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436-437, 474
drug conjugates 112,117,425
drug delivery 11-12,37-38,
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cancer-targeted 306,309, 315
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205, 213, 460, 480
drug delivery systems (DDSs) 2, 4,
37-39,77-78,81-82, 85, 87,
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targeted 378,381
drugs
anionic 369-370



anti-inflammatory 398
antimalarial 177-179
antimicrobial 369, 457
antitubercular 391, 422
antitumor 196
chemotherapeutic 291, 296,
306,460
hydrophilic 16,126-127, 420
nanogel-loaded 475
peptide 390
platinum 121, 139-141
small-molecule 11,16-17
water-soluble 269, 383
DTX, see docetaxel
dual-core microreactor (DCM) 27,
29

EC, see ethyl cellulose

EE, see entrapment efficiency

EGF see epidermal growth factor

EGFP, see enhanced green
fluorescent protein

EGFR, see epidermal growth factor
receptor

electroactive nanostructure
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electrostatic interactions 65, 243,
259-260,360-361, 370, 433,
474

electrostatic self-assembly (ESA)
242,260

encapsulation efficiency 10, 141,
173,176,196, 296, 449

endocytosis 13, 326, 455,
474-475

enhanced green fluorescent
protein (EGFP) 29

ENM, see electroactive
nanostructure membrane

entrapment efficiency (EE) 92,
171,178,218, 382-383
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193-197, 205, 317, 323, 369,
372-373,431, 437, 464-465,
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EP, see European Pharmacopoeia
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(EGFR) 10, 14, 128, 220, 324,
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epithelial cells 177,336, 397
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229,364,372,420, 435,451,
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European Pharmacopoeia (EP)
298,309

FA, see folic acid
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388,476
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292-293,297,312-313, 315,
318-319, 322,327,330, 336,
378, 381, 396

GC, see glycol chitosan

GDD, see generic drug development
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369, 393-395, 451
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glutathione 117,437,462
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glycol chitosan (GC) 464

heparin 317-319, 336, 369, 379,
451

hepatocellular carcinoma
305-306

HIV, see human immunodeficiency
virus

HLB, see hydrophilic-lipophilic
balance

human immunodeficiency virus
(HIV) 395,398,457

human umbilical vein endothelial
cells (HUVEC) 131,178,318

HUVEC, see human umbilical vein
endothelial cells

hyaluronic acid 9, 12, 264, 314,
361,373, 379, 389, 396-397,
451, 462

hydrogels 14,171, 180, 228, 299,
361, 368,370, 419-420,
423-427,429, 446, 449,
461-462, 467

hydrophilic-lipophilic balance
(HLB) 46

hydrophilic polyamidoamine 176,
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ibuprofen 59-60, 126, 267
Indian Pharmacopoeia (IP) 306
IP, see Indian Pharmacopoeia
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JP, see Japanese Pharmacopoeia

layer-by-layer (LbL) 226, 242,
255,258

LbL, see layer-by-layer

LbL films 243-245,247-249,
252-253

LbL materials 241-242, 245,
248,251, 255-258, 261, 263,
265-269, 271

assembly of 244,261, 264
fabrication of 242, 245-247,
249-250, 255, 259

LbL method 242-244,247-248,
267,269,271

LCST, see low critical solubility
temperature

linker, enzyme-degradable GFLG
peptide 133-134

liposomes 82,181, 213-214,
217-219,221, 229, 243, 249,
270,288,310, 315, 424-425,
433,477

LMWH, see low molecular weight
heparin

low critical solubility temperature
(LCST) 371-372,429

low molecular weight heparin
(LMWH) 65,317

lysozyme 304, 389, 464

magnetic hyperthermia 302,
305-306, 322
magnetic resonance (MR)
134-135
magnetic resonance imaging (MRI)
425,430,437,470
mesoporous silica nanoparticles
(MSNs) 427,432,434
metalloproteinase 437
micellar kinetic stability 90-91
micellar nanostructures 132
micelles 53-54,93,119-122,
126-128,136-139, 141, 161,
168,172,177-178, 180, 188,
190-191, 200-201, 423-424
bonded 144
encapsulated 178-179
hPCM 136
reverse 39,48, 83
self-assembled 139, 141, 144
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microspheres 214, 217,226-227,
475

miktoarm stars 42-44, 51-54,
57,84

MLCRS, see modulatory liposomal
controlled release system

modulatory liposomal controlled
release system (MLCRS) 219

MR, see magnetic resonance

MRI, see magnetic resonance
imaging

MRI contrast agents 326, 430,
432,436

MSNs, see mesoporous silica
nanoparticles

mucoadhesion 357,360, 379,
387-388

mucous tissue 386-387

nanocarriers, inorganic 426
nanocomposites 222,225,313,
315,324, 368,426,428-430
nanodrug delivery 289,294, 301,
303,307-310, 312-316,
321-323, 326, 328,332,
335-336
nanogel-caged polymersomes
(NCPs) 425
nanogels 375, 380, 386, 445, 451,
453, 455,478-479, 481
in cancer therapeutics 459, 461
caseinate-chitosan 383
for cellular delivery of
therapeutics 477
chitosan/TPP 378
degradable 477
for delivery of nucleic acids 465
hybrid 420,426, 431, 434-438,
480
in infectious diseases 455, 457
for intracellular delivery
474-475
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mannosylated 456

in medicine 445-446, 448-450,
452,454,456, 458, 460, 462,
464, 466,468,470,472,474,
476

multicompartment 421,
423-424

pH-responsive 373,462, 466

pH-sensitive 433,470

PMAA 472

polycationic 373

polycationic-based 373

polyelectrolyte 447

quantum dot chitosan 460

quaternized polyamine
465-466

in regenerative medicine 479

responsive 371, 374, 460, 466

self-assembling 128-129, 131

skin permeating 398

stimuli-responsive 461, 467,
469,473

synthesis 382

thermoresponsive 374, 454,
469

thermosensitive 434,479

triple-layered 471-472

vancomycin-loaded
mannosylated 456-457

nanohybrids 220, 222, 224-227,

229-230

dendrimer-based 215, 229

nanoparticles

chitosan-based 386, 388,
390-391, 398

chitosan/TPP 397

dendrimer-stabilized 225

dextran 17

dextran-chitosan 383

gold 225

heat-transducing 435

inorganic 371,420, 426,430

polydisperse 223

self-assembled 197, 464
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silver 224,227,313,428-430
NCPs, see nanogel-caged
polymersomes
non-steroidal anti-inflammatory
drugs (NSAIDs) 46
NSAIDs, see non-steroidal anti-
inflammatory drugs

oleicacid 201, 204, 374

oligonucleotides 288,293, 295,
327,330,336, 393, 455, 465

osteosarcoma cells 17

paclitaxel 14,94, 267,296-297,
312,322-323,371, 463,476
PAMAM, see polyamidoamine
PAMAM core 65,177
PEG, see poly ethylene glycol
photothermal therapy 429,
435-436, 480
poly ethylene glycol (PEG) 48-49,
52-55, 58-60, 64-67,70, 73,
76,92-94,118-123,126-127,
132-133,135, 220-221,
377-378,465-466
poly(N-vinyl pyrrolidone) (PVP)
93,223
polyamidoamine (PAMAM) 62,
64-67,79,81-82, 94,
159-160,176, 192, 196, 214,
216,220-221, 224-227
polyanions 13,53, 242, 260, 373,
377,394
polycaprolactone 318
chitosan-coated 392
polycations 242,260,373, 465
polyelectrolyte complexation
method 294,303
polyelectrolyte multilayers 244,
252-253, 255
polyelectrolytes 242,247-250,
255,260, 264
charged 242,253
weak 258,372

polyethylene glycol 2,170, 269,
377,462
polyethyleneimine 9, 12, 308,
324,451, 454
polyglycerol, dendritic 473
polymer therapeutics 37,49, 77,
288
polymeric derivatives, chitosan-
based 9
polymeric micelles 121-122, 288,
425
polymeric nanogels, innovative
128
polymeric vesicles 433
polymers
amphiphilic 38-39, 50, 87, 199
biodegradable 3,12
conjugated 145
dendritic 178,192
hydrophilic 126, 269, 446
hyperbranched 82
linear 41, 44,62,70,177,298
mucoadhesive 365, 389
natural 288-290, 293, 295,
297,301, 303, 305, 307, 309,
311,313, 315,317,451-452,
469
semi-synthetic 289,447,451
star-shaped 41, 43, 85,90-91,
96
synthetic 38, 226, 243, 371,
450-451, 465
thermoresponsive 371, 429,
468
water-soluble 314,477
polymersomes 140, 181, 424
nanogel-caged 425
polyoxometalates 371
polypeptide nanogel, smart 463
polyphosphazene 190
polysaccharides 11, 14,77, 243,
288, 293-294, 314-316, 321,
325,336-337,357-358, 451,
453
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polystyrene microspheres 227

primaquine 171,177,179

prodrugs 113,116,126, 128-129,
134,137,140-142, 146, 195,
318,430

PVP, see poly(N-vinyl pyrrolidone)

pyrene 166,173,186-187, 190,
194,200

QbD, see quality-by-design

QC, see quaternized cellulose

QDs, see quantum dots

quality-by-design (QbD) 23

quantum dots (QDs) 217,
220-222,230, 306,426, 434,
460,470

quaternized cellulose (QC)
303-304
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reactive oxygen species (ROS)
198,424, 428-429

regenerative medicine 294, 479

reverse micellar method 376-378
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(ROP) 43,52,57-58, 65,123

RNA 291,293, 328,330-335, 394,
465

RNAi 331

ROP, see ring-opening
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ROS, see reactive oxygen species

SAPDCs, see self-assembling
polymer-drug conjugates

self-assembling polymer-drug
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112-114,116, 122, 126,
129-130,132, 135,137, 143

self-assembling polymer-drug
conjugates

based on hydrophilic drugs

126-127
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based on hydrophobic drugs
119,121,123, 125
self-nanogels 452-453
siRNA 13-14,17,220-221, 297,
327,331-332, 335, 434, 449,
455, 465-467,477,479
siRNA delivery 13,160, 199, 202,
297,465-466
SLNs, see solid lipid nanoparticles
SNA, see spherical nucleic acid
solid lipid nanoparticles (SLNs)
201, 204
spherical nucleic acid (SNA) 290,
331
SPR, see surface plasmon
resonance
star polymers 41, 44-46, 49, 73,
91,96, 167
amphiphilic 41, 45
cross-linked 44
miktoarm 51
synthesis 43,57
stimuli, physico-chemical 266,
268
stimuli-responsive hybrid nanogel
systems 431, 433,435,437
surface plasmon resonance (SPR)
429

tartaric acid 377-378,380-381

thermodynamic stability 87,90

TPP, see tripolyphosphates

tripolyphosphates (TPP)
361-362,376,378, 380, 382,
389, 394, 398

tumor cells 93,117-118, 317,
323,476,478

tumor microenvironment 459,
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tumor sites 111-112,121-122,
137,141, 396,430, 437, 459

tumor tissues 50,117,136, 143,
431,433
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UA, see ursolic acid

United States Pharmacopoeia
(USP) 306,309

ursolic acid (UA) 137-139

USP, see United States
Pharmacopoeia

vaccines 294, 323
vascular endothelial growth factor
(VEGF) 122,293

VEGEF, see vascular endothelial
growth factor

vesicles 48-50, 53, 82, 165, 169,
205, 243, 247, 249-251,
474-475

yellow fluorescent protein (YFP)
220

YFP, see yellow fluorescent protein



In the fast-developing field of nanomedicine, a broad variety of materials have been
used for the development of advanced delivery systems for drugs, genes, and diagnostic
agents. With the recent breakthroughs in the field, we are witnessing a new age of disease
management, which is governed by precise regulation of dosage and delivery.

This book presents the advances in the use of polymeric nanomaterials for medical imaging,
diagnosis, theranostics, and drug delivery. Beginning with the combinatorial approach
for polymer design, it discusses star-shaped amphiphilic polymers, self-assembling
polymer-drug conjugates, amphiphilic dendrimers, dendrimer nanohybrids, sustainable
green polymeric nanoconstructs, chitosan-based nanogels, and multifunctional hybrid
nanogels. The book provides all available information about these materials and describes
in detail their advantages and disadvantages and the areas where they could be utilized
successfully.
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