Contents

1 Introduction ...........cocciiiiiiiiiiiieiiee e 1
Introductory WOrds........cccooeeviriiniineniinececeeceeeceee 1
Types of NanoStruCtures..........cecvverveerieeneeerieenieeeeenveeneenens 4

Graphene.........cceeeciieiiiieee e 4
Carbon Nanotubes..........cccueerieriienieeiienie e 6
FUlLerene .......ccveviieiiieiieeee e 8
Nanopolymers (Conductive).........ccceuveercreeercreeencrieeereeennee 8
NaNOPATTICIES ...eeevvieiiiiiieriieeieeee e 9
Quantum Dots (QD)......eeeviiieiieeiieeeeeeeee e 12
NanNOCOMPOSILE ....veeeerireeiieeeiieeeiieeeieeeereeeereeesreeeseaee e 13
Nanowires and Nanowhiskers...........ccceevveerieriiienieeneenne. 15
REferences ......coouvieviiieeieee e 16

2 Construction and Building Applications......................... 19
INtrOdUCHION ... 19
LS.t nveeeiiee ettt e ettt e ettt e e e et e e et e e s e et e et aeenbeeennneeenes 21

Hong Kong Subway .......ccccccceeiiniiiiniiniiineceee 21
HYCIEte .o 24
Bioni, INC..oooooiiiii e 27
S0CIEtE GENETAIC .....cceveieiiiciieeee e 31
Pilkington Active Glass.........ccoeeverieeriienieeiieeieereeeee e 34
Lumotone, Inc. NanoShutters ............ooovvvevvviiieiiiiiiiieieeeiees 37
RETeIreNCeS ....oeuvieiiieiieee e 40

3 Manufacturing Applications..............cccoocvvrriiiiniieinieennee. 41
INtrodUCHION ..o 41
LS. ettt e 42

Industrial Nanotech, InC.......cccovevviiiiiiiiiiiiieeieeeeeeeeee, 42



Contents

Alphabet Energy™ ..........coooiiiiiiiieeeeeeeee 45
DyNalene ........cccooieiiiiiiiiieeeee e 47
ACTOLECH® ...t 50
FIDERIO™ ...t 53
TIIDOTEX ..o 56
RETRIENCES ..o 59
Clean Energy Applications ...........ccccocccvvivveiiieiencieeeeeennen, 61
INtrodUCHION ..o 61
LS.ttt ettt et te et e e e e te e et e et e st e e e e e e e e ennes 62
Hydrexia-Solid State Hydrogen Storage..........c.ccccvveennen. 62
Gasp Solar Nanowire Solar Cells .........ccceevvenieeiiennennen. 66
Graphene Nanochem Oil Mining Nanofluids ................... 69
Solar Botanic LTD. .......cccoeeviiiiiiiiieieeeeeeeeeee e 72
Spire Solar BIPV.......coiiiiiiiiicieeeeee e 75
Royal DSM KhepriCoat.........cccoveevieenciieeniieeeiie e 79
PhoeniX MOtOTS.....cc.uvieiiiieeiieeeiie e 82
RETEIENCES ..ot 85
Environment and Remediation Applications.................... 87
INtrodUCHION ... e e 87
LS.t entteetee ettt ettt et eanes 88
NanOStruCK, INC. ....eeeee e 88
Hypercat ACP™ .. ..o 92
Nano Engineered Applications, Inc. ........c.cccoveeevverieenennne. 96
Dais Analytic Corporation: ConsERV™ .. ... 98
GENANOY ...ttt 101
Seldon Technologies, INC. ........c.cccceeriieiieiiiiieieeeee 105
Aluminastic COrporation............c.eeeveerveecveereeniveenreenneennn 108
RETEIENCES ...vvieiiiieiiieeee e 111
Automotive Applications..............cccoovviiniiiiniiinnnieinieeee, 113
INtrodUCHION ..ot 113
S tteeeeiiiee e e ettt e et e e et e et e e et e e et e e e aaeeennnaes 115
Mercedes Benz.........ccoocuveviiiiiinieeiieiecceeeeee e 115
Bridgestone ........ceeviiieiiieeiieceeeeee e 118
Umicore’s Car EXhaust .......c..cooovveeiiieiiiieeieeeie e 121
MILLErs O1LS ..o 124
General MOLOTS ...couveieeiiieciieeciee ettt 127

RETEIEICES .ot 130



Contents xi

7

10

11

Electronic Applications..............cccceeveeiiiienciieeeeciee e, 131
INtrodUCHION ... 131
(08 T TR 133
Sony LED TV . 133
LGAIIINONe PC......ooooiiiieeeeeeeeeeeee e 136
Aramco Saudi Nanobots ......cccevveeeiiiiiiiiiiiiieeeee e 138
InVisage’s High Resolution Image Sensors:
QuantumFilm™ ... 141
Samsung’s Washing Machines..........c.cccccveeevieecieenneeennee. 145
Daewo00 Refrigerators .........cocveveeeiieniienieeieeieeceee e 148
ReEfCIeNCES ... 151
Printing Applications ..............cccccoveviiiiiiniiiie e, 153
INtrodUCtION ... 153
(O T TR 154
Landa......eeeeiiiiie e 154
Bare Conductive Electric Paint.............cccoceeeeviivieeeeennne.. 157
DNA Technologies” DNA Matrix™ Holograms................ 160
Textile Applications...............c.ooooiiieiiiiiii e, 163
INtrodUCHION ... 163
(O T RN 165
Adidas Lone Star Spike ........ccoooieiiiiiiiiiiiieceee, 165
Hi-TeC SROCS ...cooiiieeieeeeeee e 168
Eddie BaUer......ccouvvvviiiiiiiiiie e 170
ALCKIUINL oot e 173
Radiation Shield Technologies............cccoveviieniienieenneenen. 176
DuPont Stretchable Conductor .........ccccvvvvvviiiiiiiiiiiiieeee. 178
ReferencCes ......vviiieiiiieeeeee e 181
Sports Equipment................cccoooiiiiiiiiiniiiiinieeeeeeeee e 183
INtrOdUCTION ....uvvviiiiicce e 183
S, i e e ettt et e e e e e e e e eeaaas 184
Easton BiKeS.......cooovviiiiiiiiiieceeee e 184
Maruman Golf CIubS ......cccovuvvveiiiiiiiiiiiee e, 187
Wilson nCode Tennis Racquets ..........ccccceeveeenienieeieenen. 190
RETEIeNCES ..o 192
Nutraceutical Industry............cccoeovviiiiiiiiiinnie e 193
INtrOdUCHION ... 193



Xil

12

13

14

15

Contents

Frutarom Flavors for Food and Beverage.......................... 195
Shemen Industries: Canola Oil ...........ccccoevviiiiiiniiiiiene, 198
Aquanova Weight Management Formula........................... 201
RBC Life Sciences: Chocolate Shakes .........c.ccceceeveennen. 204
O’lala Chocolate GUM .......oooevviiieriieiieie e 206
Advanced Sports Nutrition: Creatine...........ccccceevvveenvennen. 209
Shenzhen Tea ........coeevieeiiiieiieeee e 212
RETRIENCES ...ooveieiiieeiiieiieee e 214
Packaging Applications...............ccccoeevirviiiiniiinnieeeeeeee, 217
INtrOdUCHION .. 217
CASES ettt e 219
SABMiller’s Beer Bottles........ccoovveviieeniieeiiecieceeeee 219
Bayer: Packaging Film..........cccoooiiiiiiiiiiiee, 222
Melitta’s Aluminum Foil..........cccooeiiniiiiiiiieiieieeee, 225
The Sharper Image: Storage Bags and Boxes.................... 227
RipeSense Smart Packaging .........ccccocevveveniiniinciicnnnn 230
RETRIENCES ..ot 233
Agricultural Applications ..............cccoocovvivniiiieiiniiee e, 235
INtrodUCHION ... 235
CASES ettt 236
Syngenta Pesticide .........ccceeviiieeiiiieniieeieeeeeee e 236
Sonic Essentials™...........ccooiiiiiiiienieeiese e 239
RETRIENCES ..ot 242
Cosmetic Applications...........cccccovveeeviiieeiiniiieeeeiee e, 243
INtrodUCHION ...t 243
CASES ettt 244
Christian Dior Foundation ...........ccceeevieeiiieeciieciieeeieeens 244
Shinso Skin Lifting Gel .........ccccoovieiiiiiiiiiiiee e, 247
Pureology Shampoo and Conditioner ............ccceevuveeennnenn. 250
Kara Vita Lip Tender.........ccoceeeviieeciieeiieeee e 253
Sangi’s TOOthPASLE .......cccvveeiiiriiieiieie et 256
REferences .....ccovviieiiieeie e 259
Pharmaceutical Applications..............cccccooveviiinncieeeennnen. 261
INtrOdUCHION ...t 261
CSLS. ettt 263
Pfizer’s Immunosuppressant Tablets...........ccccoceeeriennene 263

Anticancer Drug by ALZA, Johnson & Johnson............... 266



Contents Xiii

Novavax Topical Lotion for Menopause ...........c.ccceuveeen.ee. 268
Celgene’s Anticancer Drug .........cccceevveviiiiieniieiiienieeen, 271
Smith & Nephew’s Antimicrobial Wound Dressing.......... 274
REferences .....c.ueeuiiiiiiiieie e 276

Final Conclusive WordS..........ooovueeveeiiiiiiiiiiiiieeeieeeeeiiiieieeeeeeeeens 279



2 Springer
http://www.springer.com/978-3-319-44861-9

Manowvate

Commercializing Disruptive Nanotechnologies
Anis, M.; AlTaher, G.; Sarhan, W.; Elsemary, M,
2017, XV, 281 p. 154 illus. in color., Hardcowver
ISBN: 978-3-319-44861-9



