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OpaxioTM 70

oral bioavailability 29
organ accumulation, PEG mimetics 75
organophosphorus (OP) 232, 234
osteoporosis 4
OX40L-Fc 161
OxymeraTM 70

p
paclitaxel 70
palmitic acid 286
parathyroid hormone 4
PAS polymers 64, 73–75, 77
passive immunity 190
PBA nanoparticles 331
PD-L1-Fc 161
PEG, see polyethylene glycol (PEG)
PEG mimetics, see recombinant PEG 

mimetics
Pegasys® 10, 42, 44, 46, 50, 131
– pharmacokinetics 135, 136
PEGIntron® 10, 42, 46, 50, 131
PEGylated G-CSF 46
PEGylated IFN α 52, 53, 130, 131, 134, 

135, 241
PEGylated IFN β-1a 43
PEGylated liposomes 299, 300, 301–310
PEGylated proteins 44–50
– biodegradability 117
– biodistribution 54
– characterization 50
– circulation lifespan 54, 55
– FDA approved 41, 42, 43
– hydrodynamic radius 52
– pharmacokinetics 43, 44, 50–55
– purifi cation 48, 49
– safety 55, 56, 117
– viscosity 44, 45, 135, 136, 137
PEGylation 8, 9, 10, 12, 41–56, 250
– drawbacks to 224, 225
– random 45, 46
– scDb 16
– site-specifi c 46–48
peptibody 170
peptidases 32
peptides
– drugs 289
– pharmacokinetics 28
– see also specifi c peptides
periodate oxidation 104, 105
peritubular extraction 33
pFUSE-Fc 169, 172, 173
pH
– albumin–FcRn binding 146
– IgG–FcRn binding 145, 191, 214
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pharmacodynamics
– EPO 89
– PEG mimetics 78
– rFVIIIFc 201, 202
pharmacokinetics 27–35
– AlbudAbTM fusions 262–265
– albumin fusion protein 224
– drugs, and albumin binding 288, 289
– Epo-Fc 194
– Fc fusion proteins 177
– growth hormone 91
– IFN α-2b and Pegasys 135, 136
– IL-2-liposomes 305
– liposomal carriers 300–302
– PEG-LipFVIIa 310
– PEG-LipFVIII 308, 309
– PEGylated proteins 43, 44, 50–55
– primary parameters 24, 25
– PSA and 95–108
– recombinant albumin fusion proteins 

238, 239
– rFIXFc 194, 195–200
– rFVIIIFc 201, 202
– secondary parameters 24, 25–27
– TNF-α liposomes 303, 304
phase separation 323, 324
phenprocoumon 239
phenylalanine ammonia lyase 10
phenylketonuria 10
Pichia pastoris 68, 69, 226, 232, 255
pinocytosis 146, 211, 320
placenta, FcRn expression in 148, 149, 190
plaque psoriasis 5, 11
plasma concentration–time profi le 

23, 25, 26
plasma proteins 143
– half-life 6, 144
– turnover 144
– see also albumin; immunoglobulins (Igs)
plasma volume substitutes 120
plasmatic α-amylase 118, 119, 122
plasmid vectors, Fc fusion 169, 172, 173
podocytes 149, 150
polyaddition 326
polyanionic polymers 64, 70, 77
poly(n-butylcyanoacrylate) (PBCA) 321, 

326, 330
poly(ε-caprolactone) (PCL) 332
polydendrocyte (NG2) cells 98
polydispersity
– HES 119, 120, 132, 133
– PEG reagents 49
polyethylene glycol (PEG) 9, 12, 44
– PEG-IL-2 305, 306

– PEG-LipFVIIa 310
– PEG-LipFVIII 308, 309
– PEG propionaldehyde 125
– PEG-SN38 43
polyethylene glycol (PEG) reagents 44–48
– characterization 49
– hydrodynamic radius 52
polyglutamate 70
polyglycine 72, 73
poly(D,L-lactide-coglycolide) (PLGA) 332
polymerase chain reaction (PCR) 86, 172
polymeric nanoparticles 317
polymerization
– anionic 321, 326
– cationic 321, 323
– copolymerization 317, 318, 319
– degree of 100, 102
– interfacial 323, 324, 325, 326
– radical 317–321, 322
polymers, see amino acid polymers; 

biopolymers
polysialic acid (PSA) 12, 77, 95–108
– biosynthesis 101–103
– conjugation 103–108
– in nature 97–101
– pharmacological effects 103
– structure 105
polysialylation 8, 10, 12, 13, 95, 96
– therapeutic applications 103–108
– see also polysialic acid (PSA)
polysialyltransferases (SIATs) 

102, 108
polysorbate 80 330
polystyrene nanoparticles 319, 320, 329, 

331, 332
polyurethane nanocapsules 327, 334
Polyxen® 104
Pompe disease 5
potency, AlbudAbTM 257, 258
pPIC9-Fc fusion vector 169, 173
primary pharmacokinetic parameters 

24, 25
PRO542 158
progressive multifocal encephalopathy 

(PML) 181
protein binding 31
protein metabolism 31, 32
– hepatic 33, 34
– receptor-mediated 34, 35
– renal 32, 33
protein scaffolds, PEGylation 43
protein therapeutics, see therapeutic 

proteins
proteoglycans 81
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proteolysis 31, 32, 249
– PEGylated proteins 53, 54
PSA, see polysialic acid (PSA)
PSK92 101, 104
PT-Fc 161

q
quantitative whole body autoradiography 

(QWBA) 260, 261, 262
quantum dots (QDs) 330

r
Rab GTPases 213
radical polymerization 317–321, 322
radiotherapy 303
random PEGylation 45, 46
ranibizumab 167
rat serum albumin 253, 254, 261, 262
receptor ligand interactions 179
receptor-mediated clearance 249
receptor-mediated endocytosis 34, 215, 320
receptor-mediated protein metabolism 

34, 35
recombinant albumin fusion 223–242
– technology 234–237
recombinant albumin fusion proteins 

225–233
– advantages 228
– challenges 228
– clinical effi cacy 240, 241
– mode of action 227
– pharmacokinetics 238, 239
– practical applications 227, 228
– preclinical effi cacy 239, 240
– therapeutic potential 229–233
recombinant factor VIII-Fc (rFVIIIFc) 11, 

200–202
recombinant factor IX-Fc (rFIXFc) 11, 194, 

195–200
recombinant human albumin (rHA) 225, 

226, 229
recombinant Ig-like transcript 

(rILT3-Fc) 161
recombinant PEG mimetics 8, 63–78
– characteristics of 77
– overview 64
– renal fi ltration and 65–67, 76
reductive alkylation 46–47
reductive amination
– HES 125, 127, 131, 134
– PSA 104, 105, 106–107
regioselective conjugation, HES 124, 126, 

127, 134
releasable PEGylation 45

release mechanisms, nanoparticles 333, 
334, 335

renal cell carcinoma 4
renal clearance 3, 6, 7, 249
– in O-glycosylation 84
– PEG mimetics 65–67, 76
– PEGylated proteins 51–53
– PSA 96–97
renal failure 89
renal protein metabolism 32, 33
reverse phase-HPLC 49, 50, 132, 133
rheumatoid arthritis 4, 5, 11, 42, 168, 178, 

181, 202
Ribavirin® 131
rilonacept 11, 178
rituximab 165
Roferon® 130
romiplostim 11, 170

s
Saccharomyces cerevisiae 231, 237
safety
– FSH-CTP 88
– HES 121
– PEGylated proteins 55, 56, 117
– see also adverse effects; toxicity
salicylate 288
SAPA repeats 64
scDb, see single-chain diabody (scDb)
scFv, see single-chain Fv (scFv)
Schistosoma japonicum 67
secondary pharmacokinetic parameters 24, 

25–27
selectins 97, 179
serogroup B capsular PSA (PSB) 101, 104
serogroup C capsular PSA (PSC) 101, 104
serum albumin 286
– see also human serum albumin (HSA); 

mouse serum albumin (MSA); rat serum 
albumin

serum residence time 249, 251
serum stability, cytokines 167–172
severe combined immunodefi ciency disease 

(SCID) 10, 42
shed acute phase antigen (SAPA) 

64, 67, 68
sialic acid
– in EPO conjugates 127, 128
– see also polysialic acid (PSA)
sialylation
– in glycoproteins 84
– see also polysialylation
side effects, see adverse effects
siglec family 97



 Index  353

sIL-4R-Fc 158
single-chain diabody (scDb) 15–18, 230, 

273, 274, 276, 293, 294
single-chain Fv (scFv) 11, 73
– Albu tagging 293, 294
– albumin fusion 230
– Fc fused 161
– polysialylation 106, 107
single-chain TNF (scTNF) 321
site-specifi c PEGylation 46–48
size-exclusion chromatography (SEC) 

49, 132
– HES conjugates 132
– PEGylation 47, 49, 50
– scDb 17, 18
size-exclusion chromatography-multi-angle 

laser light scattering (SEC-MALLS) 120, 
132, 258

sodium dodecyl sulfate polyacrylamide gel 
electrophoresis (SDS-PAGE) 17, 50, 87, 
177, 232

soluble complement receptor 1 (sCR1) 
272, 273

soluble FcR (sFcR) 166
solution state, AlbudAbTM 258
Somavert® 10, 42, 46
stability, AlbudAbTM 252
staphylococcal protein A 176
starch, see hydroxyethyl starch (HES); 

maize starch
sterically stabilized liposomes (SSL) 299, 

303–306
streptococcal protein G (SpG) 176, 270, 

271–273
styrene 318
subcutaneous (s.c.) administration 

29, 30, 51
substitution pattern, HES 120, 121
succinylated gelatin 68
sulfathioazole 288
SuliXen 10
superoxide dismutase 51
surface charge 319, 320
surface-functionalized nanoparticles 318
surface plasmon resonance (SPR) 255
surfactants 317, 318, 319, 321
SynCAM1 98
syndecan-Fc 161
SynFusionTM 179
systemic exposure 24, 26, 27

t
T-cell leukemia 5
t-PA 5

tandem Fv (taFv) 230
target-mediated drug disposition 

34, 35, 249
targeted lipid-coated particles (TLPs) 321, 

322
terminal half-life 4, 5
TheraPEGTM 48
therapeutic proteins 3, 4, 5
– drawbacks 315
– half-life, see half-life
– half-life extension, see half-life extension
– pharmacokinetics, see pharmacokinetics
– recombinant albumin fusion, see 

recombinant albumin fusion proteins
– see also Fc fusion proteins; glycoproteins 

(GP)
thermal stability, AlbudAb 258, 259
thiols
– in PEGylation 47
– PSA conjugation 104, 105, 107
thioredoxin 230
thrombin 4, 173
thrombocytopenia 4, 5
thrombolytics 5, 230
thrombopoeitin (TPO) 170
thymosin-α1 230
thyroid cancer 88
thyrotropin (TSH) 83, 85, 88, 89
Tim-3-Fc 162
TMP-Fc 5
TNF, see tumor necrosis factor (TNF)
total anterior circulation infarct (TACI) 162
total internal refl ection fl uorescence 

microscopy (TIRFM) 211
toxicity
– cytotoxicity 165, 166
– HES 122, 123
– TNF-α 302–304
– transfection agents 320
– see also adverse effects; safety
TPO-mimetic peptide 11
trans-sialidase 67, 68
TransceptorTM 179
transcytosis 213
transfection agents 320
transferrin 143, 144, 148
transmission electron microscopy (TEM) 

326, 327, 328
trastuzumab 73, 273
TrkB-Fc 162
tropoelastin 69
Trypanosoma cruzi 67, 68
trypsin digestion 53, 54
tubular reabsorption 33
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tubulovesicular transport containers 
(TCs) 211

tumor necrosis factor (TNF)
– nanocytes 321, 322
– receptors 5, 11, 158, 162, 168, 178, 181
– TNFR75-Fc 158
tumor necrosis factor alpha (TNFα) 

230, 232
– in PEGylated liposomes 302–304
two-compartment pharmacokinetic model 

30, 54
Type I/II targeted liposomes 301

u
ultrafi ltration 66
urate oxidase 5
uricase 10
UT-7 cells 128, 129

v
valproate 288
vascular endothelial growth factor (VEGF) 

11, 158, 162, 180
vascular endothelium 147, 148, 190
VCP-Fc 162
versatility, AlbudAbTM 252, 256, 257
VHHs, see heavy chain antibodies 

(VHHs)

viral interleukin 10 (vIL-10) 178, 179
viscosity, PEGylated proteins 44, 45, 135, 

136, 137
vitamin K 233, 235
Volplex® 68
volume of distribution at steady state (Vss) 

25, 30
volume of distribution (V) 24, 25, 26
– therapeutic proteins 29, 31
volume of the central compartment (Vc) 25

w
warfarin 288
weight gain, and growth hormone 91
Western blot analysis 87, 177
whole blood clotting time (WBCT) 196, 

198, 199, 201, 202
WST-1 viability assay 129

x
xolair 158
XTEN polypeptides 64, 71, 72, 77

y
yeast cell expression 176, 228, 231, 237

z
zidovudine 89


